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Only GESPAC Has It All!

16 & 32-bit Single Board Computers

68000 8088
\\\\ 68020 80186
68030 80286
68040* 80386

T405, T805 Transputers

Static & Dynamic Memories
512K to 32 Mbytes Dynamic RAM
Universal EPROM/RAM

Memory Boards

Mass Storage

3.5'" 5.25' Floppy
Controllers and Drives
IDE Controller and Drives (500 Mb+)
Intelligent SCSI Controller (up to 1+ Gb)
Tape Streamer

Input/Output Interfaces
RS-232/422/485 SI0s

Parallel TTL 1/O, 10, 12 & 16-bit A/D & D/A
Ther RTD Opto Isolated I/0
Mechanical and Solid State Relays

Color Graphics

EGA and VGA Controllers
ACRTC Based 750 x 520 x 256 Colors
GDP Based 1280 x 1024 x 256 Colors

Motion Control

DC Servo Controller
Stepper Motor Controller
Resolver & Shaft Encoder

Only GESPAC offers over 200

state-of-the-art microcomputer boards

that are designed to work together, available
from under a single roof and backed by a team
dedicated to your success. With GESPAC, you can
buy all the boards and software you’ll ever need
or you can get turn-key microsystems designed to
meets your unique specifications.
Move ahead of the packand
call today to receive the
industry’s most comprehensive
catalog of microsystem
solutions. See how GESPAC
can help you build the system
that best meets your unique
specifications, in the shortest
amount of time!
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Tel. (602) 962-5559
Fax. (602) 962-5750

TM/Companies: OS-9/Microware, QNX/Quantum, VxWorks/Wind River Systems, Ethernet/Xerox, Arcnet/Corvus, Bitbus/Intel, Filbus/GESPAC, CrossCode C/Software Development.

Software

OS-9®, VxWorks®, Cross Code C®
Ms-DOs®, QNX®

Drivers and Tools

All PC Software & OS's

BOXBE SOFTWARE

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

Service

Support Hotlines
Application Notes
Integration Services
Custom Design

Vision Subsystems

256 to 2048 Element Linear CCD Cameras
Matrix CCD Camera Interface

Real-Time Image Processing Hardware

Networking & Communications

10 Mb/s Ethernet®, 10 Mb/s X.25

2 Mb/s Arcnet®, 1 Mb/s MIL 1553B

1 Mb/s IEEE 488, 375 Kb/s Filbus®/Bitbus®
Universal 68302 Based Controller

Accessories

Predecoded Prototyping Boards
Terminal Strip Adapters

Power Supply, Bus Extenders

Systems

S
AN S

USA - CANADA EUROPE INTERNATIONAL

50 West Hoover Ave.  Z.I. les Playes 18, Chemin des Aulx

Mesa, Arizona 83500 La Seyne CH-1228 Geneva
-']F — I d.[__ 85210 USA France Switzerland

Tel. 94 30 34 34
Fax. 94 87 35 52

Tel. (022) 794 3400
Fax. (022) 794 6477

4-20 Slot Backplanes & Card Cages

Industrial PC AT Systems
Turn-Key OS-9 Workstations



The Last Word in System Packaging

Now you can benefit from 12
years of design experience

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

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

Call Electronic Solutions for the
latest information about the best
choice for your system package.
It's the last system enclosure
you'll need to see.

Electronic
y/Solutions

UNIT OF ZERO CORPORATION

ZER

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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To a PC, workstation or communications networks. next-generation product designs are
communications card, it seems like just The M650’s dual-port mode waiting for. To find out more, call us for
another asynchronous UART. But tothe ~ architecture accomplishes in hardware literature package CPD-10. We'll
intelligent, synchronous universe of what you can’t do as well in software. connect you with your nearest Silicon
high-speed data communications it looks ~ Even after you've linked up multiple Systems representative and update you
and functions like the world’s first UARTSs and messed with glue logic. on our latest developments.
virtual communications packet So the M650 can take the heat off 1-800-624-8999, ext. 151.
controller. your CPU and function comfortably as a ST

556 ; ; gL L Silicon Systems, Inc.

“It” 1s our exclusive new M630 communications sub-processor. And, in 14351 Mvford Road. Tustin. CA 92680
Serial Packet Controller. In a single-chip ~ power-down mode, be sensitive to the Ph (714) 31-7110 Fax (714) 7316925
CMOS package you now can add high- low power demands of your laptop and '
speed (14,400+ bits/sec) modems to notebook PC designs. . .
your PC peripheral bus or integrate with Clearly, it's the intelligent asynch/ ll;‘ nn J Jm '
most high-speed synchronous synchronous communications link your A TDK iﬁcommny
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© LSI Logic Corporation 1990. Sun Microsystems is a registered trademark of Sun Microsystems
Inc. SPARC is a registered trademark of SPARC International, Inc., and SPARCstation is used
under license therefrom. UNIX is a registered trademark of AT&T Bell Labs.
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S JUST MADE

Since introducing SPARCstation 1 in
April "89, Sun has utilized LSI Logic’s RISC
and ASIC technology and design method-
ology to pack more processing power into
smaller footprints.

This strategic partnership has enabled
Sun to compress time to market to an
unbelievable four months between new
product announcements and has reduced
their time to volume. Forever altering the
rules on time to market. And capturing
the dominant position in the workstation
market in the process.

Sun’s latest creation, SPARCstation 2,
is a shining example. This powerful new
workstation was brought to market just
four months after the introduction of the
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SPARCstation IPC. By leveraging the
power of LSI Logic’s RISC and ASIC tech-
nology, Sun has quickly introduced a
whole new level of price/performance in
UNIX workstations.

If you have some brilliant new product
concepts on your horizon, with windows
of opportunity opening as often as every
four months, call us at 1-800-451-2742,
or write to LSI Logic, 1551 McCarthy Blvd,
MS D102, Milpitas, CA 95035.

We'd like to show you how quickly
your new product can see the light of day.

1.S1
e

ACROSS THE BOARD
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CASE and Al solutions include HP’s SoftBench;
Interactive Development Environments; Intellicorp; Inference; tions include SDRC;
and Neuron Data. HP ME 10 and 30;
McDonnell Douglas;
Parametric Tech-
nology; and PDA.

Mechanical CAD solu-

Move up the launch

Whether you're launching a enough, you can get that for
new car, a new chip, or a new under $12K.
magazine, you'll get it to market

Of cours ’ v
faster with a new HP Apollo Ak gl g

fast unless your applications

RISC workstation. run on our workstations.

And that speed won't cost you, = Chances are very good that
either. Those 76 MIPS come they do. The top programs are
for less than $20K for gray- already ported. And more than
scale; $27K for color. And, if 3,600 applications are now

57 MIPS will launch you fast available on PA-RISC.

HP’s open design allows for an
easy fit into your multivendor
network. As well as for easy
upgrades when you're ready
to grow.

The sooner you get your hands
on anew HPApollo RISC work-
station, the sooner you'll be
launching new products. So



For electrical CAD, software is avail- For Electronic Publishing, Desktop Productivity and Database,
able from Cadence Design Systems; available software includes Informix; Oracle; ASK/Ingres; Interleaf;
Mentor Graphics; Zuken; Racal-Redac; and Island Graphics.

and VLSI, among others.

dates.

call 1-800-637-7740, Ext. 2049
for more information. It could
help your business really

take off.

(ﬁﬂ HEWLETT

PACKARD

11991 Hewlett-Packard Company CPWGO016
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860 compilers on the way

Dual-instruction mode is one of the
more-powerful features of the 860
chip from Intel, but only now have
compiler vendors begun to support
this mode. Without compiler sup-
port, which allows integer and
floating-point calculations to be is-
sued in parallel, much of the power
of the 860 remains untapped.

The first compiler vendors
supporting dual-instruction opera-
tion are Metaware (Santa Cruz,
CA) and Green-Hills (Santa Bar-
bara, CA). Metaware will support
the function in Release 2.4 of its
High C, currently in beta test, ac-
cording to Michael Stebbins, sys-
tems engineer. Support from
Green-Hills is under development,
said Steve Lafferty, director of OEM
sales.

Along with dual-mode instruc-
tion, software pipelining is another
under-exploited 860 feature. Useful
for performing repetitive operations
that are independent of the results
of previous operations (in applica-
tions such as vector processing),
software pipelining will also be in-
cluded in High C, Release 2.4.
Again, it’s under development at
Green-Hills. With these new com-
piler optimizations and more,
Metaware claims that the 860 chip
will benchmark at over 86,000
Dhrystones/s, a 41 percent im-
provement over the earlier release.

Unfortunately, compiler support
for the on-chip 3-D graphics en-
gine won’t be forthcoming in the
short term. Despite the lack of
compiler support, the 860 is the 3-
D graphics engine of choice in the
workstation world.

—Dave Wilson

860 bugs kept
under cover

Designers integrating 860 RISC
boards into their AT or VME sys-
tems shouldn’t expect their board
vendors to supply a current bug list
for the processor—they may not be
allowed to. At least one board ven-
dor has been required to sign a non-
disclosure agreement with Intel
(Santa Clara, CA) prohibiting the
discussion of the bugs with cus-
tomers. All of that vendor’s cus-
tomers have been asked to refer

| source-code compatibility.

their questions to Intel.

“You can try to get this informa-
tion from Intel, but it’s the kind of -
stuff they really just guard the [ex-
pletive deleted] out of. They just
don’t want anyone to know. This is
extremely aggravating for us be-
cause the customers want to know
what these problems are too,” one
board vendor reported. Apparently,
after nearly two years in the
market, the 860 still has five bugs,
one of which is said to significantly
affect floating-point performance.

—Dave Wilson

“I'll support any standard
as long as it's mine”

A large-scale lobbying effort by the
newly named Advanced Comput-
ing Environment consortium has
begun to sell software developers
on a set of standards based on
MIPS Computer Systems’ RISC ar-
chitecture. The standards embrace
systems including laptops, PCs,
workstations, and supercomputers.
Among the major players in the 21-
member group are Compaq Com-
puter, MIPS, Digital Equipment
Corp, Microsoft, and The Santa
Cruz Operation. The group’s ef-
forts appear to focus primarily on
the yet-to-be-available R4000 ‘
processor. The consortium has
agreed on a variety of features
that will provide both binary and

These efforts have groups of in-
dustry leaders poised for yet
another clash over standards is-
sues. “I'll support any standard as
long as its mine,” commented one
industry leader.

Groups supporting the Sparc
and MIPS processors are amassing
ammunition. The escalation in com-
petitive maneuvering may explain
why Sun Microsystems recently let
some of its techies out of the labora-
tory to tour the country with stu-
dies pushing Sparc as the
instruction set architecture with
the brightest future (see “RISC in-
struction benchmarks spark per-
formance debate,” p 69). Sun is
certainly at the top of archrival
MIPS’ hit list and is no friend of 1
the new consortium. Sun president ‘
Scott MacNeally was credited with

commenting, “Those who can’t com-
pete, consort.”

—Warren Andrews and Tom Williams

Mac clones inevitable

By delivering an Apple Macintosh-
compatible operating system on
disk and in ROM, three ASICs
that replicate the logic of the Mac,
and user interface software based
on OSF’s Motif, Nutek (Cupertino,
CA) will enable OEMs to start
designing Apple Mac clones. To get
around legal wranglings, the
Nutek operating system was writ-
ten from the ground up and re-
quired more than a quarter million
lines of code. The chip set has been
prototyped and is currently going

| through simulation and validation.
| Shippable parts should be ready

by the end of the year, according to
Benjamin Chou, Nutek’s president.
—Dave Wilson

' Mentor’s Falcon makes
' slow ascent

Mentor Graphics (Wilsonville, OR)
has started shipping the first ele-
ments of its long-awaited Concur-
rent Design Environment, Release
8.0. Phase I of the Falcon
Framework software, the Board
Station printed circuit board
design and analysis tool, as well as
thermal-analysis and on-line
documentation tools, will run only
on older HP/Apollo Domain 400
workstations. Mentor hopes to
have these tools up and running
on Sun workstations by the end of
the second quarter, with third-
quarter releases running on the
new HP 700 workstations.

The Phase 1I release will include
tools for the design of hybrids, mul-
tichip modules and ICs. Phase III

| will include QuickSim II, Design
Architect, System-1076, and

VHDL synthesis. Some analysts
are downplaying the importance of
the Phase I tools because they tar-
get only printed circuit board de-
sign, which accounts for 15 to 20

| percent of Mentor’s revenues.
| Until more front-end tools are re-

leased, it’s doubtful that Phase I
will have much of an impact.
—Mike Donlin

Continued on page 10
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- MASTER"™

Our Systems Stack Up To Be The BEST!

MASTER"

w NOOS POWER

CONTROL 16

SYSTEM FACTS

* Rugged, Reliable 19" Rackmount
* 18 inches deep with 3 drive bays
* 24 inches deep with 6 drive bays
* Accepts Motherboards

* Accepts Passive Backplanes

* EISA and ISA bus architectures
* 8, 12 or 16 -slot configurations

* Cortex Split Backplanes

* 200W to 350W power supplies

* Custom Power Supplies available
* Front mounted keyboard socket
* Rackmount monitors

* Rackmount keyboard drawer

* MS-DOS, OS/2, Unix, Xenix

* Dual card cage cooling fans

* Master Control 16 controller

* Quick disconnect extending slides
* Tilting and extending slides

SYSTEM USAGE
* Network File Server / Duplexing

* Data Acquisition

* Factory Automation

* Motion Control / Robotics

* Communication Networks

* Voice Mail / Message Systems
* Broadcast Communications

* Military / Defense Systems

* Video Editing Studios

* Test System Controllers

ENGINEERING
* Steel Enclosure
* EMI \RFI Plating
* Hard Coat Anodized Face Plate
* Custom Configurations
* Custom Engineering / Design

Cortex Corporation

1-800-888-RACK
12274 Nicollet Ave. S
Burnsville, MN 55337

(612)894-3354 Fax (2414)
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Continued from page 8

Another record-breaking
SBC for Moto?

When Motorola rolled out a new
CPU board at the most recent Bus-
con (January 1991), many in the
audience expected the company to
also announce the follow-up ver-
sion of its MVME147. Instead, it
introduced the next version of its
88000 RISC-based board, the
MVME187. The MVME167, as the
68040-based board was expected
to be called, remained elusive.

The 68030-based MVME147 set
new price/performance standards
for single-board computers when it
was introduced. At a list price of
$4,995 with very deep quantity dis-
counts, the board was the most
successful single-board computer
ever offered. It’s reasonable to as-
sume that the 040-based 167
board and 88000-based 187 will
share many of the same features,
ASICs and design as the 147.
Word has it that the two boards
were designed concurrently and
that software problems held up
the 167.

With sampling expected to start
sometime in July, Motorola ex-
pects the 167 to top sales of the
147. According to reports, the
board is a “screamer” and, al-
though the list price is rumored to
be significantly below that of the
147, there’s no hint the company
will tighten up on its discounting
policy. —Warren Andrews

DAC hears pleas
of EDA attendees

After much pressure from groups
such as the Electronic Design
Automation Companies, the
Design Automation Conference
(DAC) has announced plans to at-
tract more EDA users and
managers to this year’s con-
ference. The 28th annual gather-
ing, slated to take place in San
Francisco from June 17 to 21, will
feature free first day passes for ex-
hibits, as well as two panel ses-
sions aimed at EDA users and
managers.

Many vendors claimed that the
return on their investments in the
conference was unsatisfactory.

Rather than face the possibility of
a rival show targeted to users and
management, DAC officials
formed an Industrial Program

| Committee to sponsor presenta-
tions from corporate presidents
and CEOs of vendor companies.
The lineup includes Tom Bruggere
from Mentor Graphics, Wilfred
Corrigan from LSI Logic and Joe
Costello from Cadence Design Sys-
tems. —NMiike Donlin

Silicon Graphics hands off
RISC, graphics expertise

A strategic agreement between
Compaq Computer (Houston, TX)
and Silicon Graphics (Mountain
View, CA) is expected to pave the
way for technology exchange and
the joint technical development of
future products. The plan includes
Compagq’s purchase of a 13 percent
equity stake in Silicon Graphics.
Silicon Graphics has agreed to
| share its Iris graphics library and
its expertise in designing RISC-
based systems, while Compaq will
contribute its expertise in the
EISA bus standard, VLSI design
and high-volume manufacturing
techniques. Using the newly ac-
quired technology, Compagq is ex-
pected to build low-cost
RISC-based systems with leading-
edge graphics. The agreement
benefits Silicon Graphics by
further promoting its graphics
technology. The Iris library is al-
ready licensed to IBM for use in
its RS/6000 RISC workstations.
—Jeffrey Child

Futurebus spec
one step closer

With its March meeting, the IEEE
896 working group took another
step toward completing the
Futurebus+ specification. Negative
ballots from the sponsor ballot
phase of 896.1 (the logical layer)
have been resolved, and the draft
is out for another 30-day spin
around the block. The physical
layer and profiles are already out
to the committee for its sponsor
ballot phase. Ballot review and
negative ballot resolution is ex-
pected for the next session.

IEEE Project Authorization Re-

| quests have been granted for addi-

tional profiles: “T” for tele-
com/high-availability systems;
“M” for military modules; and “D”
for the desktop profile. These
have been upgraded from study-
group status. Profile “C” for cable
interconnect has been granted
study group status to look at the
benefits and methodologies for in-
terconnecting Futurebus+ systems
with a cache-coherent cable media.
Finally, the long-awaited
P896.3 Systems Recommended
Practices (the “How to do it” docu-
ment) is in the final stretch, and
submission for final ballot is ex-
pected this month. If the name
and “P” number don’t seem to
match, it’s because the Systems
Configuration Guide has become
Systems Recommended Practices.
—Warren Andrews

Synthesis a hot topic at
ASIC conference

Hundreds of Idea’91 conference-
goers left standing room only last
month at the technical sessions on
low-level logic synthesis. If the
number of attendees at the ses-
sions was any indication of how
the technology is catching on, syn-
thesis should be a mainstream
design methodology before long.
At one session, Howard Land-
man, senior CAD engineer for
logic synthesis at Sun Microsys-
tems (Mountain View, CA), pre-
sented a user’s perspective. He
told attendees that synthesis tools
are not pushbutton, and that they
leave many options for designers

| to explore. Designers should stop

asking whether logic synthesis
tools are better than human de-
signers, Landman said, and in-
stead ask whether a designer with
synthesis tools is better than one
without them. —Barbara Tuck

Committee zeros in on
FB+ military connector
style

In an effort to standardize on an
open architecture for future
military/avionics applications, a
committee comprising the IEEE
and several subcontractors has
selected a specific connector style

10 MAY 1,1991 COMPUTER DESIGN




For your “must-win” defense and aerospace programs,
put the world’s leading supplier of MIL-SPEC VMEbus
systems on your team. Ready-to-run VMEbus systems
from DY 4 are selected overwhelmingly by system
integrators for aerospace and defense programs
worldwide.

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

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

Customer First,

Quality Always
DY 4 Systems Inc.

21 Fitzgerald Road, Nepean, Ontario K2H 9J4 Tel: (613) 596-9911 Fax: (613) 596-0574

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

DY 4 provides a comprehensive quality program to
MIL-Q-9858A and fully compliant configuration
management to MIL-STD-483; design procedures
conform to MIL-STD-1521 with manufacturing
according to MIL-I-45608 (quality control) and
soldering to MIL-STD-2000 in an ESD-controlled
environment.

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

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

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

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

*Ada is a trademark of the United States Department of Defense
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You’ve chosen the

"040 because you
need maximum per-
formance in your VME
system. But look care-

P i 57

: fully, because other
‘E Single Board
- Computers may

T give you only half of

TR : what you expected
: from the "040.

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

MIPs, support, flexibility, documenta-
tion, reliability, I/O intelligence or any
spec you can think of. We think you’ll
find the same thing we did—the SV430
a outperforms every other SBC on the market
by as much as 150%.

Surprisingly, this kind of quality won’t cost you

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

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



an 040 Board?

Compare our specs.
Synergy is superior across the board!

MBytes/sec

VME
Transfers

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

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

I/0 Modules

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

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

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

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

FAX: 619-753-0903

030 Only

MBytes/sec

Write: 80

DRAM
Read: 67

Burst
! Rates
. A 25 MHz 040
is capable of
accessing mem-
ory at 80 MB/s.
The closer you
are to this max-
imum, the more
: ’040 perform-
ance you're gaining. SV430 bursts are 26%
faster than Force and Motorola.

020 & 030

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

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

DRAM
Random
Accesses

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

Wait States

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

you one.

JYNERGY

microsystems
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1 EDITORIAL

If a user or vendor
has benchmark data,
we think you should

see the results.

John C. Miklosz
Associate Publisher/ |
Editor-in-Chief 1

Hard data isn’t so
hard to come by

One characteristic of Computer Design’s editorial approach—
we even like to think it’s unique—is that we try to go beyond the
product specs, features and implementation-level details that are
the stock and trade of most publications serving the electronics/
computer design community. All of our senior technical editors
have the mandate to provide perspective, analysis and compara-
tive data on the technology and products they write about. Our
goal is to make it a little easier for you to make decisions about
your options and the trade-offs you have to make when choosing
an ASIC implementation, a microprocessor or any other IC, a bus
architecture, a CPU board, a CAE/CAD package, an operating sys-
tem—the list goes on and on.

A key element in making any choice is having the data. In the
electronics/computer world, that means benchmarks. Unfor-
tunately, getting objective benchmarks is extremely difficult.
While potential users of a particular product—a printed circuit
board layout tool, for example—might benchmark several prospec-
tive candidates, that data might not be comprehensive and would
usually remain within the company. Vendors, on the other hand,
routinely benchmark their own and competitive products and
make the results public. But the objectivity of these benchmarks
is always open to question.

Because user benchmarks may not be comprehensive and ven-
dor benchmarks may be tainted by self interest, the electron-
ics/computer publications you receive—Computer Design in-
cluded—have been loathe to use them. There’s also the fear of
offending present or potential advertisers if they don’t do well in a
benchmark. We think that’s a mistake.

If a user or a vendor has benchmark data, we think you should
see the results—incomplete or not, biased or not—and make up
your own mind. Our editors will probe the benchmark data to
uncover any underlying assumptions, discrepancies, biases or
legitimate differences of opinion and point those out to you. Two
of our editors, Tom Williams and Dave Wilson, have done just that
in the Technology Updates section of this issue. And we're going
to do more.

Whenever possible and appropriate, we will publish any and all
benchmark data our editors can lay their hands on. Editors will
work relevant benchmarks into our feature articles and use bench-
mark data as a jumping-off point for our shorter, news-oriented
Technology Update articles. You can help us in this effort by
making our editors aware of any benchmark results you've com-
piled or been shown by vendors or colleagues. Give any one of our
editors a call, or call me directly.
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RADISYS GIVES VME
THE INSIDE
ADVANTAGE

EMBEDDED PC. @ ATTACHED PC

NO DIRECT
GGED EXTRA
HARDWARKJ CONTROL

xpansion
Modules

EPC Embedded PCs Mass Storage Modules
EPConnect
Software

EPC-5
(shipping since Oct '90)

EPC MODEL EPC-1

(shipping since Aug '88)

EPC-3
(shipping since Aug '89)

EPC-4
(shipping since Mar '90)

Processor Modules:

CPU 80386 80386SX 80386 80486

CPU Clock 16 or 20MHz 16MHz 25 MHz 25 or 33 MHz
DRAM 1 or 4 MBytes 1, 2 or 4 MBytes 4, 8 or 16MBytes 4, 8 or 16 MBytes
Graphics EGA (640 x 350) VGA (800 x 600) VGA (800 x 600) VGA (800 x 600)

Mass Storage Modules:
Hard Disk Capacity
Floppy Drive Size/Cap

Expansion Capabilities:
PC Add-in Cards Yes Yes
EXMbus Expansion N/A EXM Expansion Modules

40 MBytes
3.5"/1.44 MBytes

40, 100 or 200 MBytes
3.5"/ 1.44 MBytes

EXM-1 net EXM-5 Modem
State Disk EXM-6 VG
op EXM-7 RS

1-8 RS42

Software Support:

Copyright © 1989 RadiSys Corporation. All rights reserved. RadiSys and EPC are registered trademarks and EPConnect is a trademark of
RadiSys Corporation. 386 and 486 are trademarks of Intel Corporation, OS/2 is a trademark of International Business Machines Corporation
UNIX is a trademark of American Telephone and Telegraph
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Integrating a PC with your VME system is
a smart move. The “PC advantage” provides
a superior human interface and access to
the PC’s huge base of system, application
and development software.

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

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

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

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

SURROGATE
CONTROLLER

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

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

THE INSIDE ADVANTAGE

RadiSys Corporation

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

(503) 690-1229

Fax (503) 690-1228




So would you like the number

Yes, it's true some  gopmmmg more productively  Long before the sirens ever

designteams see us g
as the emergency A T
number of devel-
opment systems

providers. It's getting much more

NIAanYl_nzjoﬁf hOWGVCI', Out of our experience comes tools and support COInpliC ated in there. Like,
use Applue 1Lr()system.s 1o help your design team work like a team. several me g dhyt es of code

by calling us in  begin to sound.

earlier—at the Development systems

start of their for today’s embedded
embedded systems.

systems project.

©1991 Applied Microsystems Corporation, P.O. Box 97002, Redmond, WA 98073-9702 USA. All rights reserved. AMC-25. Other names indicated by ® and ™ are registered trademarks of their respective holders.



for Applied Microsystems?

in a 32-bit design. Which
means more engineers to
write it, often within very
different, even mismatched
environments.

Our modular develop-
ment system architecture
helps bring your design

together by integrating your
computer environment
with our high performance
emulators, debuggers,
simulators and compilers.

We even offer a
networked system for Sun*
setups. And a common
interface for all our systems
for easier 16- or 32-bit
development.

All so your design
team can begin i
working like a
real team.

We work with s
the processors you
work with most.

Megahertz for mega-
hertz, our tools run with the
best, such as the powerful
68020/030 or i960™CA
MICTOPIOCESSOrs.

In fact, we have
alliances with Motorola;
Intel"and others. This
enables us to deliver fully
tested, compatible devel-
opment systems sooner to
SUppOIt your processor’s
unique features.

Moreover, supporting
your development efforts
is our only business. So
unlike others who just
dabble in development,
we have to be better at it.

Which may explain
why companies have
called upon us to set up
over 15,000 development
systems worldwide.

Call before your
development days
are numbered.

It's never too early to
talk with us about your

upcoming design
projects.

In fact, you can

¥ start now by calling
for our brochure on
what you should
expect from a
development systems
company (and can't afford
not to get).

Just call
1-800-343-3659
(in Washington,
2006-882-2000).

And of course,
we'll be happy to take
your emergency calls, too.

il

Applied
Microsystems
Corporation

Where it all comes together.
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For the name of your nearest distributor in Europe, call 44-(0)-296-625462. Europe Fax 44-296-23460. Or contact Applied Microsystems Corporation, Ltd,, AMC House, South Street, Wendover, Aylesbury, Bucks,
HP22 GEP, United Kingdom. In Japan, call 03-493-0770. Japan Fax 03-493-7270. Or contact Applied Microsystems Japan, Ltd., Nihon Seimei, Nishi-Gotanda Building, 7-24-5 Nishi-Gotanda, Shinagawa-KU, Tokyo T141, Japan,




«Lowers production costs

« Designed to meet IEEE 802
performance standards

* Thru-hole and surface mount

« Discrete or integrated modules

; ‘ TECHNOLOGIES
Quality On The Leading Edge 4787 Cardin St., San Diego, CA 92111-1416

Tel: (619) 569-6577 + Fax: (619) 569-6073
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AREOT) ¢

= _oxer
1-bus Multiplexe
csl-bus

ANCOT's SCSI instruments are powerful, easier to use, and cost less. Proven
in use worldwide, Ancot's portable equipment travels from bench to field and back
again without ever slowing down. They are time and labor saving instruments, for
design, manufacturing, repairing, and inspection applications.

Call today for product data sheets, demo disc, or to make arrangements for a free

evaluation unit in your facility. 2[41 5] 322-5322

A N ‘ : D | 115 Constitution Drive
CORPORATION Menlo Park, CA 94025
K Fax # 415 322-0455 /
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1.65 GB in a5.25.inch Form Fa,

Available Now Is the New Hitachj
DK516C-16 Winchester.

2O S— ‘ 3 ] To back-up the fii_mous Hitachj quality, the Dk
: - Lﬁgﬂﬂ?""“" N B series drives gre offered with 4 150,000 hour
= »?e!!!m!m: y= y }bu S A MTBF and 4 5-year Warranty

,,,,,,,,, iiiiiizn @ iy e s = Q Edge-to-Edge Performance
) S : | . The DK516C.16 uses Hitachj's advanced prop
etary technology 1, deliver 1.65 GR of Capacity

e

transfer rate of 5. Mbytes/sec (smchmnous), Wit
a 256 Kbyte data buffer and rea look-ahead cachy
Or, if you have an ESDI application, look i,
Hitachi's new ] 54 GBDK516-15 witha 14 mg
average seek time and 4 2.75 MBfsec data transfer rage
Edge-to—Edge Quality
Choose the DK516 and You get a drive backeq by
the quality an reliability of Hitachi—4 $44 billion
company. Unlike other drive Manufacturers, ye
design, build, and test g] key components in-hoyse.
Ifyour new System design js leading the edge,
. ; ‘ then there's only one disk drive chojce- the new
----- e ‘ 1 3 DK516, from Hitach;.
3T I833323 - ' i « B 2 For more information about the DK516, or
fllalsiold delc e e - —4 5o 4 : ] any Hitachj digk drive, ca]] 1-800-HITACH;.

IHOWCHI

S42217SS

Hitachi America, Ltd.
Computer Division, MS500
Hitachi Plaz,

2000 Sierra Point Parkway
Brisbane, CA 940057 819

. @Hitach

Our Standards Set Standards

B HITACHI
'DN303A

= - MDSIVES!
= . .NM.'C“'

e ® "9

Authorized Dislributors:

CONSAN 61 2-949-005 3 GENTRY ASSOCIATES R SQU ARED 800777»3478 SIGNAI 8()O~228-8781 5!’ELL\UZKD SYSTEMS
(A, IL, IN, Ks, KY, M1 My MO, ND 800-877-2225 \LDC F (AZ,CA, €O, NM, OR, U7 WA, W) CT.MA, ME, NH, R v7 TECHNOJ OGY 800-688-8993
NE. OH, Piusburgh, p4 D, Wi GA, LA, MD, Ms, NC. s¢ 1N VA AR, LA OK. TX)
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SEALEVEL SYSTEMS INC.
PO BOX 1808
EASLEY, SC 29641

[BO3] 855-1581

SEALEVEL
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Sorry OrCAD
Sorry Tango

The NEW SCHEMA IlI 3.3 introduces an incremental
compiling, unlimited size design processor, full net-
work compatibility, auto parts creation, and much
more, again keeping SCHEMA a step ahead in func-
tion and speed.

OrCAD introduced its "framework" in
1991. SCHEMA had it in 1987!
Tango introduced wildcard library
browse in 1991. SCHEMA had it in
1988!

SCHEMA Il 3.3 leads the pack in
features and performance, but not in
price! Still only $495 including the "framework"
and FREE 1-800 support! Why wait for them? Call
today for your free demo disk and see why SCHEMA
is the professionals’ choice.

(800) 553-9119
@ irvin

rromomarion  FAX (214) 783-9072
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CALENDAR
May 12-15
cicc

Town & Country Hotel, San Diego, CA. Global communica-
tions is the theme of the 13th annual Custom Integrated
Circuits Conference. The show will offer education, technical
and new product sessions, as well as exhibits from semicon-
ductor manufacturers, software tool vendors and design
houses. Information: Roberta Kaspar, Technical Program
Coordinator, 1597 Ridge Rd W, Suite 101C, Rochester, NY
14615, (716) 865-7164. Circle 366

May 20-23

Spring

Georgia World Congress Center, Atlanta, GA.
Spring is a new event that includes Comdex
and the debut of Windows World, featuring
products, support and education on Windows computing.
Spring’s exhibits and conferences will focus on networked
computing and multimedia. Information: The Interface
Group, 300 First Ave, Needham, MA 02194-2722, (617) 449-
6600, fax (617) 449-6953. Circle 367

May 20_23 THE 8TH ANNUAL
Midwest Electronics Expo/PCB Expo MIDWEST
Minneapolis Convention Center, Minneapolis, ELECTRONICS
MN. The Midwest Electronics Expo and the El x l P ln
PCB Expo will conduct a joint conference pro- e
gram this year. The show will feature 30 conference sessions
and tutorials, with 10 devoted solely to printed circuit board
issues. Information: Miller Freeman Expositions, 1050 Com-
monwealth Ave, Boston, MA 02215-1135, (800) 223-7126,
fax (617) 232-0854. Circle 368

June 10-13

Nepcon/East ‘91

Bayside Exposition Center, Boston, MA. mss=

This conference and exhibition will fea- ﬁg 91
ture products and technologies for the

design, fabrication, assembly, packaging, inspection, and test
of printed circuits and electronic assemblies. The expected
16,000 attendees will find 375 exhibitors, 17 technical ses-
sions, 7 workshops, and 9 professional advancement cour-
ses. Information: Cahners Exposition Group, Cahners
Plaza, 1350 E Touhy Ave, PO Box 5060, Des Plaines, IL
60017-5060, (708) 299-9311, fax (708) 635-1571.  Circle 369

June 17-21

& 2
DAC & 5,
Moscone Center, San Francisco, CA. The 28th o =)

annual Design Automation Conference, o=«
geared toward electrical engineers, computer Yeeae®
scientists and management, will offer technical programs,
tutorials and vendor exhibits. Two new panels, “Global
Strategies for Electronic Design” and “Implementing the
Vision: Electronic Design in the 1990s,” will target high-level
management and project and group managers, respectively.
Information: 28th Design Automation Conference, 7490
Clubhouse Rd, Suite 102, Boulder, CO 80301, (303) 530-4333,
fax (303) 530-4334. Circle 370




Imagine...a single ICS1394
replaces every video crystal
oscillator on your board. ‘

Consider...one ICS1394 |
costs about the same as just
one crystal oscillator

v Then rely on the
ICS1394... the proven video
dot clock generator that has
become the industry
standard.

Whether you use the extra
space to put more new features
on board or pass the dramatic cost savings
on to your customers, the ICS1394 gives
you acompetitive edge in the marketplace.

The 1ICS1394 Dot Clock Generator
was developed by ICS for high perfor-
mance video display systems. Since it's
capable of generating up to 32 frequen-

\ | cies, it can easily replace the 3 to 8 crystal

ot | oscillators usually found on most video

| boards—and it has standard frequency

me I CSI 394, e t he IOW COS t’ | patterns for most popular VGA chipsets.
| TheICS1394is available in a 20 pin DIP or

S pace San g a. Itern a tiVe to an S.0O. surface m9unt package.

The best part is, the ICS1394 works

o [ | and has been working reliably in high per-

im UI {1 p] ( & CI'}’ S ta.I OSCIII& BERENE | iomance video systems of leading manu-

facturers around the world. Now you have

a choice! Control cost and space with the
ICS1394 altérnative.

| For technical literature, samples, or a
| sales rep nearest you, contact ICS today,
| toll free 1-800-220-3366.

Integrated Circuit Systems, Inc.

Where ASIC experience sets new standards

2626 Van Buren Avenue, P. O. Box 968 « Valley Forge, PA 19482-0968
Tel: (215) 666-1900 « FAX: (215) 666-1099
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Fast Things Fast.

e 15 ns 256K SRAMs.
¢ 20 ns IMEG SRAMs.
¢ 20 ns 4MEG SRAMs.

Right parts. Right speeds. Right now.

San Jose, California. And watch for our Processor Specific Memories

To get your next design off to a
fast start, get the fast parts you need
through Paradigm’s exclusive Express
Chip service. Every SRAM is fabricated

in our own facility in

to support Intel 486, MIPS R4000 and SPARC architectures—

coming soon.

Discover the service designed to eliminate wait-states—for you

and your processor. Call Paradigm’s Express Chip hotline today.

256K Family

PDM 41256

32K x 8-28 lead DIP, SOJ, Cerpack, LCC

PDM 41258 64K x 4-24 lead DIP, SOJ, LCC

PDM 41298 64K x 4 with OE-28 lead DIP, SOJ
PDM41251/2 64K x 4 with sep 1/0-28 lead DIP, SOJ, LCC
PDM 41257 256K x 1-24 lead DIP, SOJ, LCC

1 MEG Family

PDM 41024

128K x 8-32 lead DIPs, SOJ, Cerpack, 450 x 550 LCC

PDM 41028

250K x 4-28 lead DIP, SOJ, LCC

PDM41022

250K x 4 with sep 1/0-32 lead DIP, SOJ, LCC

PDM 41027

1024K x 1-28 lead DIP, SOJ, LCC

4 MEG Family

PDM4M096

512K x 8-32 lead DIP, Module

>

Catch the Express™ 1-800-767-4530

PARADIGM TECHNOLOGY, INC.

71 Vista Montana, San Jose, California 95134  (408) 954-0500
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FAX (408) 954-8913



G. Dan
Hutcheson on:
Mixed-signal
technology

ogy that’s easy to overlook because on the sur-

face it appears to be no more than a niche
application. If the current trends hold true, however,
mixed-signal ICs will be as important to computer
designers in the '90s as ASICs were in the '80s. But
like any new technology generation, mixed-signal
requires an entirely new way of thinking.

One reason why it’s easy to overlook mixed-signal
solutions is that in the '80s the technology earned a
reputation for being difficult to design. Adding analog,
which is also difficult to work with, only made design
more tedious and complex. But by bringing the power
of digital VLSI to analog, it has been possible to
introduce mixed-signal devices with integration
scales and complexities that were only dreamed about
a few short years ago. They offer digital’s ease of use
with analog’s functionality. This new wave of devices
is breathing life into new, unique designs that have
until now been impossible for all but the most costly
design targets.

Mixed-signal ICs follow a pattern in semiconduc-
tor technology. Every decade a new technology
emerges that dramatically alters how systems are
designed. In the 1960s, SSI/MSI IC logic blocks were
the foundation for mainframe computers. Theninthe
1970s, LSI microprocessors and memories brought
forth the first powerful minicomputers, electronic
calculators and video games. In the 1980s, VLSI
ASICs let designers glue large blocks of processors,
logic and memory together to bring mainframe com-
puting power to desktops and laptops. ASIC design
methods also allowed chips to give workstations,
personal computers and video games powerful
graphics capability.

Each of these technology generations had several
common characteristics. They typically gained mo-
mentum in the beginning of the decade; they had a
new semiconductor technology as their key driver;
they made use of the latest scale of integration; they
integrated previously separate functions; and they let
computer designers differentiate their products in
new ways. Mixed-signal is the only technology avail-

T he mixed-signal IC is an emerging new technol-

able today that follows this pattern. Also, mixed-sig-
nal is difficult to clone, which protects developers of
value-added systems.

I Automation brought to bear

Prior to the ’80s, chip and board designs were laid out
by hand. Designers were faced with the difficult task
of keeping both the electrical design and its physical
layout in order. There was a natural split between the
two industries.

With the development of ASICs, designers had to
integrate the printed circuit design layer with the
silicon design layer. A design could no longer be
conceptualized as a collection of catalog chips soldered
to a board. What had previously been a board of chips
became merged into functional logic blocks that were
glued together in silicon. The barrier between what
was on the board and what was on silicon became
fuzzy. The design task would have been virtually
impossible had EDA tools not been developed. And
not only did EDA tools make it possible to manage
these large designs, they also made it possible to build
a business in ASICs.

In the early '80s it was easy to think of both EDA
and ASICs as separate trends in technology. ASICs
were semiconductors, which were historically a com-
modity product. So semiconductor companies could
focus on chip manufacturing and ignore how ASIC
methodologies would affect design—and ultimately
the market.

Also, circuit design and chip design had been sep-
arated between the systems level and the silicon level.
So chip companies could confuse, or ignore, what was
going on at the silicon level with the end objective,
which was to obtain a working design. Many of the
early leaders, such as Interdesign, made the error of
believing that the responsibility for system design
would continue to rest with the systems houses and
unwittingly placed the burden of silicon design on the
systems designer. Those that recognized the link
between ASICs and EDA tools embraced both
methods early on to simplify the systems designer’s
task. Virtually every leader in ASICs today attributes
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its early success to making EDA software a strategic
component of its business.

0 Evolution of mixed-signal

Mixed-signal faces challenges today much like ASICs
did last decade. The conventional view of many market
researchers is one of those challenges. According to
this viewpoint, future mixed-signal devices will have
an ever-increasing analog content. Current analog
content rates are typically estimated at 5 to 10
percent, and some industry experts project a cross-
over into the 50 percent region during the mid-1990s
(see “Conventional Wisdom,” on facing page).

There are many reasons why this view is not prac-
tical. The first is a lack of good mixed-signal simula-
tion tools. Without strong simulation tools, designs
with high analog-to-digital content
ratios need significant amounts of
hand crafting and the intuitive
knowledge of an experienced analog
designer. Testing mixed-signal dev-
ices with high analog-to-digital con-
tents is another area of difficulty.
Consequently, designing mixed-sig-
nal devices with a high analog and
digital content is both expensive and
time-consuming.

Second, the pool of analog design-
ers has been shrinking over the
years, since analog has not been a
popular area in which to work. Addi-
tionally, the long market life of most
analog parts has meant that relatively few designers
have been needed to service this market. The few
designers that have remained in analog are the
pioneers, and many of them are nearing retirement.

The conventional view that future mixed-signal
devices will have ever-increasing analog content has
its roots in the earliest announcements of digital
applications where microcontrollers were being de-
signed with analog I/O; however, this trend hasn’t
continued. In contrast, analog circuits have had in-
creasing digital content. Analog Devices has reported
that a 12-bit digital-to-analog converter of the early
’80s had 58 percent analog content with a mere 475
components. A state-of-the-art Delta Sigma A-D con-
verter today has a 2 percent analog content with a
total of 100,000 components. Consequently, the cross-
over point for analog and digital actually occurred in
the mid-1980s (see “The Facts,” on facing page).

Additionally, mixed-signal ICs already account for
8.5 percent of the total IC market. Sales of mixed-sig-
nal ICs amounted to $4.4 billion in 1990. This included
$0.9 billion in communications circuits, $0.7 billion
in converters, $1.1 billion in interface circuits, $0.8
billion in integrated signal-processing circuits, and
$0.9 million in other mixed-signal circuits. Another
indicator of this technology’s importance is that the
market leaders in mixed-signal are all significant
overall players in the semiconductor market. They
include National Semiconductor, Texas Instruments,
Analog Devices, Motorola, and Harris Semiconductor.

B Emergence of digitized analog

A problem with the conventional view is that it is
grounded in the physical attributes of the silicon, rather

A new generation of
mixed-signal devices
have emerged with
integration scales and
complexities that were
only dreamed about
a few short years ago.

than the object: the signal. In silicon, according to this
view, analog is analog and digital is digital. So mixed-
signal must be the simple placement of the two on
silicon.

The fact is that this is not the case. Thanks to the
digital VLSI revolution of the ’80s, it is now relatively
easy to design and simulate digital circuits with
hundreds of thousands gates and to implement analog
functions in digital circuits. These circuits are a paradox
because they’re not analog, but they’re also not digital
in a pure sense. Pure digital is a control function, where
analog is an information-bearing signal.

Consequently, a definition is needed to describe this
newly emerging circuit. Much of the ambiguity in
mixed-signal has occurred because it is so immensely
tedious and complex. Some mixed-signal applications
can’t logically be called digital. One
example is digital signal processing.
The central element of DSP consists
of totally digital microcontrollers and
multipliers. Still, they are digital ele-
ments that are designed for exclusive
use in analog applications. Another
example is LAN transceivers and
subscriber line interface circuits.
These circuits are highly digital, but
are used for analog applications.

VLSI Research has coined the
term “digitized analog” to define
these circuits. They are ICs whose
function is to aid in the mapping of
analog system activities into digital
system activities and vice versa. This includes trans-
formations of digital signals into other digital signals
when the end objective is to achieve a digitized analog
function whose inverse mapping into an analog func-
tion will eventually occur.

I Digitized analog is unique

It’s easy to think of digitized analog as merely
converted analog with DSP; however, it is much
more. These are just the transmission and engine
of a totally new technology. Together, they result in
totally new activities that employ digital circuits
instead of analog. Digitized analog is the repre-
sentation of analog signals in digital form. They can
be filtered, analyzed and changed with software.
Moreover, this can be done on the fly. This enables
new functions which couldn’t have existed alone in
either domain.

Some examples of digitized analog implementa-
tions in systems include the Patriot missile system,
compact disk players, digital audio tape, laser print-
ers, copiers, and ISDN. Examples of assemblies in-
clude signal generators, automatic braking systems
and fuel injection. At the component level, examples
range from a simple phase-locked loop to delta-sigma
converters, image-compression circuits and image-
transmission circuits.

These new types of circuits are evidence that mixed-
signal is allowing designs that previously were not
possible. Digitized analog nullifies the key criticism
made against mixed-signal: that it is too difficult to
design. Analog circuits can be designed with digital
functional blocks. This eliminates the many parame-
ters that must be tracked for each cell in a pure analog
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PATTERNS OF CHANGE IN MIXED-SIGNAL ICs

CONVENTIONAL WISDOM

DIGITAL

ANALOG

While conventional
wisdom has it that the
crossover point for
analog and digital will
occur in the mid-1990s
(top), some industry
experts feel that it ac-
tually already occurred
in the mid-1980s
(middle). The resulting

THE FACTS
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2000 technology is digitized
analog (bottom), or ICs
that aid in the map-
ping of analog system
activities into digital
system activities and
vice versa. According
to some experts,
digitized analog is the
next wave in semicon-
ductor technology.
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circuit and, in turn, makes analog design simpler.

Analysis of the interaction of the analog cells on the
circuit is also simplified. Digitized analog circuits are
a mathematical representation of what is normally
represented with materials properties in pure analog.
Consequently, they can be designed at the signal level
without any concern about the enormous complexities
of materials properties at the silicon level.

As a result, many other design barriers are broken
down. Existing design tools can be used since the
design is digital. Moreover, they can be developed in
an evolutionary manner to meet the needs of digitized
analog design. After all, Spice will be around for a long
time for the purely analog portion. It won’t be neces-
sary to wait for the next-generation mixed-signal
design tool. And the same will hold true for testing.
Also, the aging pool of analog designers will give way
to new breed of designers building new digitized
circuits.

0 Transparency a benefit

Digitized analog won’t merely push converters out to
the periphery of the circuit; it will find its place right
in the heart of the chip. In that way, it will be a
mapping technique, rather than a conversion techni-
que. The mapping ability of mixed-signal can make

computers transparent to the user. In many cases
with mixed-signal, users never need know that they
are operating computers.

Take the modern auto, for example, with ABS
braking, electronic fuel injection and engine control.
Some cars already have several Mips of computing
power. In the future, automobiles will also include
smart power, noise cancellation and suspension con-
trol. All of this is transparent to users. Mixed-signal
also has found its way into color pixelation, image
synthesis, disk drives, loud speakers, and displays, to
name a few technologies.

This will have significant ramifications for the
system designer because modern mixed-signal sys-
tem development is heavily steeped in converters,
DSP, software, and standards development. But while
mixed-signal simplifies the design problem, it does
not eliminate it; design and simulation tools will still
have to evolve.

Mixed-signal offers myriad new benefits and frees
designers to think in completely new ways. The chal-
lenge, as with any new technology, will be in learning
how to master it.

G. Dan Hutcheson is president of VLSI Research
(San Jose, CA).
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The Best of Two Worlds
in One New System Solution.

Motorolas H4C Series” combines unprecedented
speed/power and density with uniCC'[S/F Syéstem-level design

implementation in one

If you want the density advantages
of cell-based architectures plus
the economy and cycle time of high-
performance custom gate arrays,
you've just found the best of two
worlds in one system solution. It's
Motorolas new generation
state-of-the-art CMOS

macros facilitate high-speed inter-
chip synchronous communication.
And, a variety of design-for-test
features, including JTAG in the /O

periphery and ESSD/LSSD scan
macros, is included.

Atrray.

System Solutions

e Tight Process Distribution

e Digital PLL Clock-Skew Mgt.

® Design-For-Test Scan Macros

o JTAG (IEEE 11491) Boundary Scan
e Embedded Megafunction Blocks

e Clock Tree Synthesis

e User-Defined
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usable gates, and supports the speed
requirements of 60 MHz processors
with a power dissipation of only
3uW/Gate/MHz.

System-Level Design

One of the H4C Series’ system-
level design features is the Customer
Defined Architecture. CDA enables
versatile, efficient system-level
design in which large, fully-diffused
architectural blocks like RAM, and
in the future, microprocessors and
arithmetic functions, are embedded
in the Array. High-speed, user-
configurable RAMs are structured
to easily integrate with user-defined
BIST circuitry. Optimized SRAM is
available in several hundred thousand
single and dual port configurations
of up to 256K bits.

Additionally, Motorolas proprie-
tary digital PLL clock skew control

What brings all these system
design features to your fingertips
is our work-station based Open
Architecture CAD System™ which
creates an environment where lead-
ing edge design tools work together
in harmony.

level design solutions. Its the best of
two worlds in one system solution.
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# TECHNOLOGY UPDATES

INTEGRATED CIRCUITS

Dave Wilson, Senior Editor

fthe 386 needed a second-level
I cache controller, does that neces-
sarily mean the 486 will? Some
say yes, some say no.

The 486 chip from Intel (Santa
Clara, CA) has 8 kbytes of on-chip
cache. If that isn’t enough, designers
can choose from a host of peripheral
cache controllers, both write-
through and write-back, that will let
them build second-level caches to
improve cache hit rates. But some
question whether the peripheral
cache controllers are worth the
money.

With each new member of the 486
processor family, they say, Intel adds
yet another price/performance point
to its PC processor family that
makes it less likely that designers
would add much extra value to their
products through secondary caching
techniques. “Intel’s pricing on 486
processors is coming down quickly.
Clearly, the 25-MHz 486 is priced to
replace the 33-MHz 386, moving the
486 into the commodity market
where motherboard cost is the most-
important factor,” says Patrick Lee,
vice-president of marketing and
product engineering at Pioneer
Computer (Fremont, CA), a manu-
facturer of 486 PC motherboards.

B Performance a moot point

Derivatives of the 486, such as the
486SX, will help. By Intel’s reckon-
ing, the 20-MHz 486SX hits a perfor-
mance point between the 33-MHz
386DX and the 33-MHz 486DX (see
figure, above right). Hence, what ad-
vantage may have been gained in
the past by accelerating the perfor-
mance of the 33-MHz 386DX
through caching may now be moot.
Buying a 20-MHz 486SX PC without
cache would appear to be a more
cost-effective solution. According to
Intel, the 486SX at 20 MHz will out-
perform a 33-MHz 386 even when
the 386 has a second-level cache.
Looking at cache performance
alone clearly is not the answer, es-
pecially for EISA-based systems
that may support second-level
caches in addition to other EISA bus

Are secondary caches for the 486
worth the money?

|
|

masters that may also access DRAM
memory. “Boosting the performance
of the cache isn’t the only way to
enhance system performance,” says
Jack Lii, vice-president of engineer-
ing at Cache Computers (Fremont,
CA), a manufacturer of 486 PC
motherboards. “You have to look at
how to balance system performance
as well.”

one way to find out would be to build
a processor module with an added
256-kbyte, 32-byte line, 1-line/sector
write-back cache, and to measure
the bus traffic on the DRAM side of
the module. In that case, the
read/write prefetch mix might end
up as shown in the bottom figure.
Here, of the total cycles performed
by the processor, the majority of the
bus traffic external to the module is
spent doing prefetch, and bus cycle
time is clearly reduced.

Assuming that Intel’s mix is right,
write cycle optimization appears to
be key. And write-back caching,
rather than write-through caching,

’, H |
Intel s 486 architec- 20-MHz UNIX 33-MHz [ 20-MHz
ture is the key to PERFORMANCE 386 DX 486 SX
its performance |
gains over the SPEC INTEGER 7.7 10.2
386, as demon-
skiateg uy the DHRYSTONES V1.1 1.4 16.5
ability of an un- (VAX MIPS)
cached, 20-MHz DHRYSTONES V1.1 19.9K 28.9K
486 system to out- DHRYSTONES V2.1 18.7K 26.2K
perform a cached,
33"‘/""2_336 sys- STANFORD INTEGER
tem on integer SUITE 7.9 116
benchmarks. (VAX MIPS)

Because the 8-kbyte cache al-
ready on the 486 chip uses a write-
through technique, the number of
write bus cycles on the 486 bus in-
creases dramatically. Both Intel and
Mosel (Sunnyvale, CA) have con-
trasted the bus cycle mix for an ap-
plication running on the 386 DX with
the same application running on the
486 and found that the number of
reads is dramatically lower because
most reads are already well cached.
It appears, then, that optimizing the
memory subsystem for consecutive
write cycles is the way to go.

The crucial issue might instead be
how well write cycle memory optimi-
zation can be performed. Perhaps

|

would appear to be the best route to
take with high-end 486 mother-
board designs.

Along those lines, Mosel has re-
cently introduced its single-chip
write-back cache controller, the
MS441. When accompanied by the
company’s own MS443 dual-port
burst memory, the controller can be
used as a 64-kbyte two-way set-as-
sociative second-level cache subsys-
tem in either 386 or 486 systems.
The chip design uses dual concur-

| rent 386/486 bus controllers to man-

age the data path from the CPU to
the cache and from the cache to the
system.

When a write hit occurs, the cache

oS READS WRITES PREFETCH SECOND-LEVEL
CACHE HIT RATE
UNIX (avg) 25% 14% 61% 97%
DOS (avg) 29% 18% 53% 99%

Estimates provided by industry sources of the performance achieved by a 486 with a
256-kbyte, 32-byte line, 1-line/sector write-back cache show that write bus cycle mix

can be reduced significantly.
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I TECHNOLOGY UPDATES

INTEGRATED CIRCUITS

data array is simply updated, with-
out initiating any system cycles. On
a read or write miss, it gets more
complex. Either a read or write miss
will generate a system fetch that
brings new data into the cache, re-
placing older data in the cache.
However, the data that’s replaced
may be dirty, having been updated
in cache since it was loaded from
memory. This would require a write-
back cycle to system memory to up-
date its version of the data. In tra-
ditional single-ported write-back
caches, this causes a penalty since
the system read to fill the cache with
new data must wait until the write-
back cycle is completed. In the 443,
however, hidden write-back cycles
permit a background write back
while read and write cache hits con-
tinue uninterrupted.

I A custom design

Perhaps the most impressive point
about the chip, according to Lii, is
that the dual concurrent bus con-
troller will support the 486 dual-port
burst cache memory. On the other
hand, he says, the Mosel dual-port
SRAM is a single-source solution

and only works with that company’s
cache controller. He also believes
that the 64 kbytes of external cache
provided by the Mosel chip is not
enough for the 486. As a result, Lii
has elected to design his own ASIC
cache controller for the company’s
latest project, a 486-based EISA
motherboard. He feels that he can
gain more in performance by imple-
menting his own algorithm. “And it
will cost less than an off-the-shelf
part,” he adds.

In the custom design, Lii plans to
combine a write-back cache control-
ler with a write buffer as well as a
dual-port DRAM controller—all in a
single chip. “Our goal is to break
through the cache memory bottle-
neck and at the same time break
through the DRAM bottleneck in the
EISA system arbitration,” says Lii.

Normally, in an EISA system, if
the 486 wants to access DRAM and
the DRAM is not dual-ported, the
processor must go through EISA bus
arbitration to obtain DRAM owner-
ship before accessing the DRAM. Lii
feels that by implementing a dual-
port DRAM cache controller he can
reduce that bus arbitration cycle

-~
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Communications Genius

With the development of the new
Enhanced Serial Communication
Controller (ESCC2), Siemens has
demonstrated a new genius in high-
speed multi-protocolling.

The ESCC2 (SAB82532) offers an
extraordinary range of protocol options
at a high-speed transfer rate of up to

10 Mbit/sec in synchronous mode. Sup-
porting X.25 LAPB, ISDN, LAPD, HDLC,
SDLC, and both ASYNC and BISYNC,
the ESCC 2 offers outstanding capabili-
ties for a wide variety of applications.
And it is as adaptable as it is powerful.
The ESCC?2’s flexible 8/16-bit bus
interface allows it to easily adapt to
either Intel or Motorola microprocessors.
Plus, it provides direct 8/16-bit accessi-

bility to all registers, as well as DMA
and both vectoring and non-vectoring
interrupt modes. This ensures efficient
data transfer to and from host system
memory, for fast, accurate and reliable
multi-protocolling.

For superior performance and flexibility,
the ESCC?2 features clock recovery up
to 4 Mbit/sec, storage capability of

64 bytes in each of its four on-chip FIFOs
and four encoding schemes: NRZ,
NRZI, FMx and Manchester. In addition,
it offers user-programmable features
such as 16/32-bit CRC, time slot
assignment, and an 8-bit parallel port.
The result is an excellent CMOS device
with only 40 mW power consumption

for all kinds of multi-protocol applications.

For more information on the ESCC?2,
or to find out how you can receive your
inexpensive PC-based evaluation kit
(EASY532), call 800-456-9229,

or write:

Siemens Components, Inc.

2191 Laurelwood Road

Santa Clara, CA 95054-1514

And put the communications genius of
Siemens to work for you.

LU &
HHH- Siemens
|~{:-:}«|l World Wise 5
Y Market Smart g
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time, specified at 8 ms.

For its initial foray into the 486
ISA market, Cache Computers had
chosen a second-level write-back
cache controller chip from UMC
(Santa Clara, CA). “Using the UMC
chip we found that less than 2 per-

' cent of the time the processor was
going out onto the bus to write to the
DRAM,” says Lii. Read hit rate on
the board, he claims, is running

“ nearly 99 percent. For a write hit,

it’s around 96 percent.
Mylex (Fremont, CA) is another

MultiVendor

in
MicroSeconds

Real-Time Microsecond
Response from Multivendor
Computer Environments

Are fast, real-time computations between multiple
vendors’ computers unrealistic? No. Through
replicated shared-memory, the SCRAMNet"™ Network
from SYSTRAN allows high-speed transfer of data
between multivendor computers in real-time —
without communication software.

SCRAMNet'’s ring configuration achieves micro-
second application-to-application performance with
zero software overhead. Revolutionary features
include data-filtering to reduce network traffic, byte
swapping for automatic reformatting of variables,
interrupt passing for synchronization, and a dual
fiber optic link that handles 150 Mbit/sec line
transmission rates for distances up to 300 meters.

Call SYSTRAN at 1-800-252-5601 for more
information on the only communications network
for stringent, real-time demands: SCRAMNet.

SYSIRAN CORP

The Problem Solving Company

4126 Linden Avenue * Dayton, OH, USA 45432-3068
(800) 252-5601 » FAX (513) 258-2729
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vendor that, like Cache Computer,
believes the Mosel chip was a less-
than-adequate solution: in its own
EISA 33-MHz 486 motherboard,
Mylex has elected to use 128 kbytes
of write-back cache. Pioneer’s Lee
says he would consider the Mosel
part as a contender for his next-gen-
eration design, along with another
controller from Opti (Santa Clara,
CA). The Opti chip is part of a two-
chip set that includes a bus control-
ler peripheral chip. It integrates not
only the cache controller but a mem-
ory controller and it can support up
to 512 kbytes of write-back cache.

“Boosting the
performance of
the cache isn‘t the
only way to enhance
system performance.”
—dJack Lii, Cache Computers

Faced with a plethora of newer
486 Intel derivations that will cover
an expanding spectrum of clock
speeds, potential users of off-the-
shelf cache solutions have split into
two camps: one group that resorts to
custom ASICs when their volumes
get high enough and another group
that doesn’t believe in the benefits
of cache techniques. Cache control-
ler vendors may find themselves
selling products to a very select cus-
tomer base at the highest end of the

performance range. |
For more information about the technol-

ogies, products or companies mentioned in

this article, call or circle the appropriate
number on the Reader Inquiry Card.
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And, Mitsubishi is the only one

who reduced 1uym gate width to a

size that’s small enough to provide a

low, 5uW power dissipation (the low-

est you can get), lower operating tem-
perature and small die size. Plus, we're the
only supplier to give you performance as fast as 370
picoseconds and four speed/power options: x1, x2,
x3, and x4. So, you can optimize your circuit for
both fast speed and low power. By taking advan-

tage of Mitsubishi’s smaller cell sizes,
you achieve low operating tempera-
ture, more-cost effective silicon use
We're The Only One
With 5uW And Four

Speed/Power Options.

and smaller die size. And, all this

means we can help you put your de-

signs in smaller, lower-cost plastic

packages and achieve higher relia-

bility. Plus, our selectable output

buffer drive and slew rate control

help reduce noise and electromag-

netic radiation. Mitsubishi offers

70,000 gates (50% utilization); pat-

ented* gate isolation structure for

faster performance, and extensive

packaging options, including plas-

tic QFPs, very-fine-pitch QFPs

(VQFPs), PLCCs and APGAs

(adaptable pin-grid-arrays). And, of

course, we give you 100% burn-in,

100% AC and DC testing, a library

of more than 500 cells and design

kits for the industry’s leading-edge

CAE design tools. It takes one solid,

proven semiconductor supplier to

know 1um. We're one of the top ten

worldwide semiconductor manufac-

turers, and the world’s fifth largest
MOS memory manufacturer. We've been producing gate
arrays since 1976 and offer production capacities surpassed
I,Lm. by none. So, we'll get you through 1um design, prototype
and production fast and right the first time. Also, keep in
mind, a good 1pm will get you to a great 0.8um! Call the
one it takes to know 1um today at 1-800-624-8999 #178.

*U.S. Patent No. 4,562,453
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IMAGE ACQUISITION. We've got chip sets that bring image capture to
your system with an added dimension: Image quality, made possible by

three new 30 MSPS devices that support higher resolutions. o
The Bt252 Gray-Scale Image Digitizer, with its onboard lookup > g

table, is perfect for machine vision applications. \\me ’ %ﬁ
The Bt254 Color Image Digitizer’s triple Flash A/D’s digitize your ‘b\

analog RGB for low noise, high quality multimedia applications.
And our new Bt218 30 MSPS single channel CMOS

Flash A/D provides another basic building
block for image acquisition.

Team any of the three with our Bt261

30 MHz line lock controller and one of
our true-color RAMDACs for a com-

plete image acquisition system
on a board.

INTRODUCING the newest group
of Brooktree IC’s for image-

conscious designers. They add

to our rapidly growing family

of Image Technologies compo-

nents. And they underscore the

! reasons why it makes sense

° to make Brooktree your prime

resource for graphics and imag-

ing power.
We've got IT together, looking
o at graphics and imaging from

| a systems architecture point of ¢

( view. Thatmeans chips thatwork {4@
together to simplify your design §
at’s IT!

IMAGE RECEPTION. We've got chip sets to send
and receive true-color digital video using an 8-bit
interface. Our Bt294 CCIR 601/SMPTE RP 125
TR ¥ ; i Decoder works with our upcoming Bt297 ECL-TTL
} _;5 ' S T AK : Translator for a complete solution to 4:2:2 digital

; 8 component video.

WHAI

Brooktree has got IT: Image Technologies. It's our system-smart approach to packing image acquisition, manipulation,
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IMAGE TRANSMISSION. We did say complete solution, didn't we? ) s ,. o
The Bt291 CCIR 601/SMPTE RP 125 Encoder teams with the upcoming i Ve p : 60‘
Bt296 TTL-ECL Translator to provide cost effective 4:2:2 digital component / Olor v id

video transmission without adjustments or support circuitry. In combination Q

with the Bt294/297 reception devices, they make it easy and economical to Q
add point-to-point video transmission to your multimedia system. oQ
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< color RAMDAC.
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A Its programmable pixel depth means you can
(N run at 4 bits/pixel with 8:1 multiplex,
Po 8 bits/pixel with a 41 MUX,
Oy W 16 bits/pixel at 2:1 MUX or
SO’ even 32 bits/pixel for 24-bit
) true color and 8-bit VGA. And
GET IT NOW. S, its 32x32x2 threg-color, user-

get Wk'tth 'T“‘Z't:e definable cursor is absolutely
rooktree. Make us awesome.

7,
%
®
your source for Image 2
Technologies products and 7y
information. We've assem- e
bled especially useful packets 9]

of technical information, geared %.
to your special interest. To get %
yours, call 1-800-VIDEO IC. Or ) p T
write Brooktree Corporation, 9950 Oqa,, e\'\\‘\‘
Barnes Canyon Rd., San Diego, CA Y's comp

92121. (619) 452-7580. FAX (619) 452-7294.

transmission and presentation into highly-integrated, tightly-linked chip sets. BI“)ldl'ee

CIRCLE NO. 24




# TECHNOLOGY UPDATES

Transputer performance boosted
to 10x that of its predecessor

Tom Williams, Senior Editor

| cally routes instructions to the

he first member of a new | telligent pipeline that automati-
I family of transputers has

been introduced by the
Inmos division of SGS-Thomson
(Colorado Springs, CO). The trans-
puter, code named H1, boasts an
order of magnitude increase in all
performance parameters, except
power consumption. Performance
has improved thanks to en-

proper execution unit without the
need for a sophisticated optimizing
compiler. The pipeline also has ac-
cess to a 32-word workspace cache,
which stores the most recently
used local variables. The work-

space cache eliminates in many |

| cases the need to go to the on-chip

cache for data.

Instructions are fetched in groups
of four 8-bit instructions, that is, one
32-bit word. Operands for some in-
structions must, of course, be
fetched on subsequent cycles, which
introduces gaps between some in-
structions in parallel paths in the
pipeline. But the hardware itself is
able to avoid pipeline stalls. When a
group of instructions is fetched, a
hardware “grouper” scans them and
decides which type of instructions
they are and to which IU they
should be routed. The grouper then
re-sorts them onto the proper

hancements in the processor
architecture as well as in the
communications section of the

paths in the pipeline, which
includes stages of instruction

fetch, grouping, local cache

chip, both of which now occupy
approximately equal areas of
silicon.

The H1 peaks at 200 Mips
and offers 60-Mips sustained
throughput with 25-MFlops
peak and 10-MFlops sus-
tained floating-point perfor-
mance. Overall performance
improvements include en-
hanced communications via
the processor’s four serial
links. Each bidirectional link

ADDRESS |
| GENERATOR
| 1

ADDRESS
GENERATOR

access, address generation,
memory read, execution, and
memory write.

With this superscalar ar-
chitecture, not every instruc-
tion will perform every func-
tion possible along the
pipeline, and, as noted above,
there will be times when not
all instruction units are busy.

VIRTUAL
o CHANNEL
PROCESSOR

now runs at 10 Mbits/s in each
direction.

| Superscalar architecture

Gains in processing perfor-
mance of the transputer
come from a new pipelined
superscalar architecture
that passes multiple instruc-
tions per cycle down the pipe-
line, from a hierarchical
memory scheme with cache

16-KBYTE =
INSTRUCTION
AND DATA
CACHE

The traditional way to handle
such an architecture is to
have an optimizing compiler
analyze the code and schedule
instructions to optimize the
use of parallel execution
units.

This involves inserting No-
Ops into the code to avoid
pipeline stalls when an IU
will be idle. Instruction sched-
uling in hardware avoids pad-
| ding the code with No-Ops,
instead throwing them in at
the last minute when the idle

hierarchy and from the re-

IU needs them. This avoids

duction of cycle count for in-
structions. Most instructions
now take between two and
five cycles. In addition, fast
CMOS process lets the part
run at 50 MHz. Even with
the enhancements and addi-

bloating the code with
unneeded instructions (which
is especially bad for embed-
ded applications, because
they seek to occupy minimal
space). It also eliminates the
processor overhead involved

tions to the instruction set, the

with fetching and processing

H1 maintains compatibility
with the T805 transputer.
The H1’s superscalar archi-
tecture supports multiple in-
struction units (IUs) that can
execute in parallel for a sus-
tained instruction rate of 4
instructions/cycle. The archi-
tecture is supported by an in-

The architecture of the H1 transputer from Inmos fea-
tures a multiple-path intelligent pipeline that uses
grouping hardware to schedule instructions for four
multiple execution units and four bidirectional serial
links. A hardware virtual channel processor can multi-
plex large numbers of interprocess messages over the
four physical links. The on-chip cache can be con-
figured as either cache memory or program RAM for
embedded applications.

No-Ops.

The workspace cache is
also an important element in
avoiding pipeline stalls.
“You can think of it as inter-
nal to the pipeline,” says
Raul Diaz, senior field appli-
cation engineer at Inmos. “So
the pipeline, when it’s fetch-
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ATMEL GATE ARRAYS
OPEN TO THE PUBLIC

Atmel engineers have been successfully making gate arrays for some of the world’s
biggest computer makers for more than a decade. That’s some 650 different personalizations.
Now we are offering our latest generation to the public.

Here are seven reasons why you should & pick Atmel for your next gate array.

7. MEMORY: 6. TEST PROOF:

Because we'rea  JTAG eases in-

memory leader, house system

& wecanput SRAM test, and cuts test

g or EPROM development time.

,@/ _ devices on il ‘
~ your gate 5. OPEN DESIGN

1. FULL FAMILY:
~ Currently, we
2. PERFORMANCE: offer eight devices
Weusea0.8  from4Kto 160K
micron process gates and up
soourgatesrun  t0360
fast (260 picose-  pins.

cond inverter array. SYSTEM: We make
delays), can burn ) circuits, not design
less fuel (3.3 systems. Use your

- Volts) and can favorite hardware
meet MIL-STD- ¢  and software.
883C. ' :

: - 4. PACKAGES:
3. TRANSLATION We're a leader
EASE: Transfer “intape automated
existing designs bonding (TAB)
into our arrays for and other low-
alternate sourc- profile, high-pin-
ing. Atmel guar- : count packages,
antees to meetor  design with SO Our arrays use
beat the original.  our programma- less board room.

Or, you can proto-  ble logic devices.

So, if you’re looking for an old hand at gate ) arrays, look to Atmel; we’ve been making
great arrays for almost as long as they’ve been = around. Call, write or FAX us to get our
latest gate array literature.

ATMEL

ATMEL CORPORATION (ST SRR LR T - Tel. 1-800-292-8635
2125 O’Nel Drive Tel. (408) 441-0311
San Jose, CA 95131 The people who make the difference. FAX (408) 436-4200
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ing local variables, doesn’t ever have
to go to the on-chip cache because it
has its own registers inside where it

keeps the latest parameters.” The |

workspace cache allows two reads
and one write on every cycle, so
statistically there’s little chance of a
stall during the cache access stage
of the pipeline.

The on-chip cache itselfis a fully
unified set-associative 16-kbyte
cache. It can store both instruc-
tions and data and allows 4 ac-
cesses/cycle. But the cache is also
configurable. It can be set up as a
16-kbyte system RAM for use with
compact embedded applications,
for example, as an 8-kbyte RAM
and an 8-kbyte cache, or as a full
16-kbyte cache. For those who
wish to use a communications

scheme other than the serial links |

manager David Dornblaser.

Another problem arises when
there are more “channels”™—soft-
ware virtual links for communica-
tions between processes on separate
transputers—than there are physi-
cal links. The solution on the T805
and earlier transputer models has
been to write special multiplexing
software, for which Inmos has de-
veloped libraries.

The H1, however, uses a hard-
ware communications processor
called the virtual channel processor
(VCP) that can multiplex up to
16,000 virtual links onto one physi-
cal link. The VCP packetizes com-
munications in 32-byte message
packets, each of which it gives a
distinct header and end-of-packet
(or end-of-message) field. The VCP
automatically decodes the headers

C104 ‘WORMHOLE ROUTING'

The C104 dynamic
routing switch

ci04
A H1
B H1 I

C104
C H1

N

automatically
reads message
packet headers to
make its routing
decisions (A). If
the output link is
free, a temporary
circuit is created
to send the packet
from input to out-
put with no buf-
fering (B). As the
end-of-packet tail
token is pulled
through, the cir-
cuit vanishes (C).

H1

H1

H1

provided by the transputer architec-
ture, there are instructions for sup-
port of shared memory and DMA-
based coprocessors.

B Enhanced communications

Current transputer technology al-
lows interprocess communication
via memory on the same transputer
and via four serial links between pro-
cesses residing on different
transputers. But the complexity of a
network can make applications de-
velopment difficult—and may make
porting applications to new systems
even more so. “Portable software de-
mands that the details of the net-
work be relatively transparent,”
says Inmos technical marketing

of arriving packets to determine the
destination virtual link. For every
packet sent out on a link, an ac-
knowledge packet, consisting of
header and end-of-packet token, is
sent back to the originating VCP.
This method works for point-to-
point communication adjacent
transputers; for nonadjacent chips,
Inmos has created a dynamic rout-
ing switch.

The C104 dynamic packet routing
device had to solve the problem of
routing messages without incurring
any overhead from store-and-for-
ward buffering. The solution is what
Inmos calls “wormhole routing.”
The C104 is loaded with a table,
generated by tools developed by

Inmos, to tell which packet headers
are to be routed to which physical
links. As a packet comes in, its
header is decoded, and the routing
switches automatically create a
temporary circuit for the data. As
the end-of-packet “tail” passes
through, the channel is closed, like
dirt collapsing behind a burrowing
earthworm. This is done with a
latency of less than 1 us. A single
C104 can handle up to 32 physical
links.

I Real-time enhancements

In addition to its four serial commu-
nication links, the H1 also has four
hardware interrupt lines that could
be thought of as “bit links.” They let
a transputer either receive or gener-
ate interrupts. Error handling,
which was a global function on the
T805, now lets errors be handled
locally on a per-process basis. A trap
handler can be assigned to most pro-
cesses to manage errors. For
catastrophic errors—errors that
have no assigned handling—a mes-
sage can be sent to the system con-
trol process over an additional link,
the control link. The control link is
used exclusively to propagate an er-
ror message over an entire network
of transputers.

Also new is a protected mode.
Normal processes, called P-pro-
cesses, run in user mode and are
protected against other “untrusted”
processes. They aren’t allowed to ac-
cess systems-level instructions,
which are reserved for “trusted” or
operating systems-level processes.

Inmos is porting real-time kernels
and operating systems to the HI.
One of these is the Chorus operating
system by Chorus Systems, which
includes a Unix-compatible pro-
gramming interface. Real-time ker-
nels include VRTX by Ready Sys-
tems and C Executive by JMI
Software Consultants. According to
Diaz, Inmos already has in place a
suite of development tools including
a C compiler and network configura-
tion tools. ]

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

SGS-Thomson

(719) 630-4000 Circle 215
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THE
MEGABIT F’
WITH OPTIONS

Now you can choose the exact megabit E’PROM to meet your system needs. You
don’t have to design around your suppliers’ shortcomings ever again. Our new
megabit family can satisfy every system requirement. Call it the megabit E* with
options. Look:

OPTION 1 OPTION 2 OPTION 3
ORGANIZATIONS PACKAGES ENVIRONMENTS

= 3

No matter what options you need, our megabit E’PROMSs run as fast as 120 nano-
seconds, have 300 microamp standby power, up to 100,000 write cycle endurance,
individual byte programmability and on-chip error detection and correction. And,
as with everything we make, they are available processed to MIL STD 883C.

So, if you want the megabit E’PROM designed for your system, in volume
now, call Atmel.

AIMEL

ATMEL CORPORATION o e Tel. 1-800-292-8635
2125 O'Nel Drive Tel. (408) 441-0311
San Jose, CA 95131 The people who make the difference. FAX (408) 436-4200
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Dave Wilson, Senior Editor
ompanies introducing new
RISC processors into today’s
crowded market must be ei-

ther crazy or extremely optimistic

to the processor party. Betting on the
latter scenario, Micron Technology
(Boise, ID), better known for memory
technology than processor architec-
ture, will roll out a new processor
dubbed FRISC in the third quarter.

The objective of the FRISC project
was to develop a 64-bit processor
with fast context-switching time
and high floating-point perfor-
mance. By targeting embedded-con-
trol and signal-processing applica-
tions, Micron hopes to avoid direct
competition with the likes of Intel
and Motorola. Despite that fact, a
comparison with the 860 from Intel
(Santa, Clara, CA) will be inevi-
table.

The FRISC chip consists of seven
functional units: the bus unit
(BUSU); a program control unit/vec-
tor interrupt unit (PCU); an instruc-
tion fetch unit (IFU); a register file
(RF); a block-transfer register score-
board unit (BTRSU); a data load
store unit (DLSU); and an execution
unit (EXU) consisting of a parallel
floating-/fixed-point multiplier and
a floating-/fixed-point adder/sub-
tractor unit. The processor executes
in a five-stage pipeline and can han-
dle background block-transfer
load/store operations, in addition to
instruction buffer loading.

B Banked, fully mapped system

The FRISC virtual memory system
differs from the hierarchical mem-
ory caching technique supported by
the Intel 860 design and is best de-
scribed as a banked, fully mapped
system. The 32-way, byte-addres-
sable, interleaved memory supports
a 12.5-ns cycle time both in the chip
and to the Interleaved Memory Buff-
er (IMB) registers, a 20- to 30-ns
DRAM page-mode cycle time and an
80- to 110-ns DRAM row/column cy-
cle time.

A direct-mapped cache in the IMB
MMU maps the virtual row address

80-MHz RISC processor
screams through floating-point

that they can bring something new |

bits to the physical row address bits.
This banked fully mapped virtual-
memory scheme implies that the
DRAM column addresses are both
physical and virtual memory
addresses. The IMB operates in a
write-back manner with a page-mode
write-back to the current DRAM page
being performed only if there was a
write to one of the eight 64-bit double
words of that bank’s line.

“Such a memory architecture im-
. plies that the chip will be well-suited
to data that is heavily vector-
oriented,” says Scott Israel, director
of marketing at Alacron (Nashua,
NH), a manufacturer of 860 acceler-
ator boards for the PC bus and
VMEDbus.

l FRISC vs. 860

The 860 takes a more conventional
hierarchical memory approach than
FRISC. Designers can cache instruc-

ADC

—» O

tion, data and address translation
information directly on chip.

There are other differences be-
tween the FRISC and the 860 in the
way interrupts are handled and con-
text switches are performed. On the
FRISC, the PCU is responsible for
generating the next instruction ad-
dresses that are directed to the IFU.
The vector interrupt unit prioritizes
one of 16 interrupts and sends the
interrupt service address of the vec-
tor table to the IFU. Both pre-
emptable and non-preemptable in-
terrupts can be serviced by the
unique design of the interrupt sys-
tem. The interrupt latency can be as
short as two machine cycles (24 ns)
if a non-preemptable routine is not
in progress. Since the entire set of
pipeline registers are duplicated, a
low-overhead real-time interrupt
service routine could load or store
data or refresh the DRAM and re-
turn to the current process in four
machine cycles. The vector interrupt
sub-unit and the block-transfer sub-
units support message-passing com-
munication in large-scale parallel
applications, as in Mach.

The 860, on the other hand, is

BUSU

1bs

DA
[y

BTRU

WP2 WP1  SCRBRD

) R 95 Y
SRS
Mo

DA

SCRBRD _ STALL wp2!

The FRISC architecture provides hardware support for real-time multiprocessing.
Capable of handling load/store operations as a background task, the FRISC chip can
support concurrent real-time and background operating systems.
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X VME vsB  VBAT

VME VSB VBAT

« Captures up to 64K VMEbus events « V/SB State Analysis « VMEbus Anomoly Trigger

« Stores 96 VME signals with a time « Switches analysis between VME » Screens 98 lines for 28 classes of
tag during each event and VSB buses violation

» 50MHz VME Timing Analysis « Synchronous sampling of VME/VSB | |  Fully automatic with 104 preset

« Bus Master Capability events up to 25MHz triggers

« Printer/Passthru port for « Slot number identification » 37individual LED’s and trigger outputs
connection to Printer and Host command « Detects extra transitions on strobe
Computer line

A NISSHO ANALYZER is indispensable for ENGINEERS and DESIGNERS who are involved in:

* Hardware system design, analysis and debugging ® Hardware production testing and quality assurance
* Industrial instrumentation and control system integration e Software development e Field service

For your copy of "ANALYZER APPLICATIONS” and a FREE 30 DAY EVALUATION, call:
800-233-1837; in California 714-261-8811

NISSHO

E L EC T RO N} C.8

17320 Red Hill Avenue, Suite 200 Irvine, CA 92714 FAX: (714) 261-0934 TLX: 181-308
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Pushing back the limits of floating-point performance

Wh|le today’s fastest microprocessors run the double-precision Linpack at 14
MFlops at best, the FRISC achieves a 340-MFlops double-precision Linpack (65-
MFlops single-precision), using a bank-interleaved DRAM main memory . Micron Tech-
nology claims that this performance is relatively independent of vector size.

The FRISC CPU has a peak floating-point performance of 160 MFlops single preci-
sion and 80 MFlops double precision. A unigue fully scoreboarded block-transfer
unit supports double buffering of the 64-word five-port register file so that back-
ground load/store operations can occur in parallel while current data is being pro-
cessed by the execution units.

Unlike the Intel 860’s dedicated units for integer and floating-point calculations,
the FRISC's floating-/fixed-point arithmetic sub-unit performs all 32- and 64-bit inte-
ger, signed, and single- and double-precision IEEE 754 floating-point instructions, as
well as maximum, minimum and subtract/compute condition code instructions for
each data type. Full support for IEEE 754 rounding and exception handling is pro-
vided. A new instruction can be issued every clock cycle. A floating-/fixed-point mul-
tiplier sub-unit performs all fixed- and floating-point multiplications, and a full-preci-
sion divide and square root.

All single-precision operations, mixed-precision operations and fixed-point opera-
tions can be issued every clock cycle. Double-precision operations can be issued ev-
ery other machine cycle. Full support for IEEE 754 rounding and exception handling
is also supported. Chained operations are directly supported for single-, double- and
mixed-precision floating-point operations.

more software-intensive. It handles
interrupts through the use of traps.
Traps cause interruption of normal
program flow to execute a trap han-
dler program. Vectored interrupts
must be implemented with vector
interrupt controllers and software.
Full hardware mechanisms to save
and restore the machine state were
considered unnecessary in the 860,
and are performed in software.

The FRISC PCU also contains the
master clock control circuitry to con-
trol the pipeline interlocks due to
instruction buffer misses or block-
transfer scoreboard hits, as well as
the vector interrupt processing.
Hardware control of pipeline inter-
locks reduces the burden on the com-
piler and is critical to achieving a
tightly coupled processor and DRAM-
and IMB-based memory system.

The IFU contains eight fully asso-
ciative instruction buffers that are
constrained to load using a least re-

SCSI Port

s
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Floppy Port
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>roduct names are trademarks or registered trademarks of their respective companies.
186 & 486 are trademarks of Intel Corp.
3LOTpro is a trademark of Diversified Technology
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cently used replacement strategy. In
addition, a valid buffer permits the
buffer loading operation to occur in
the background, with the first in-
struction issue occurring once the
first valid instruction is loaded into
a buffer.

The DLSU performs all single and
block-transfer load/stores to the
five-port RF. Since all single or
block-transfer pending loads are
scoreboarded by the BTRSU, the RF
can be made to operate as a double-
buffered memory with a background
load of new data, or to store pro-
cessed data occurring in parallel
with execution unit processing. The
five-port RF allocates two read ports
and one write port to the EXUs and

ters permit the entire memory ad- |

dress definition and timing to be eas-
ily modified to suit a given applica-
tion. Direct support of the write-back
mechanism for the IMB MMU is

transparent to the DLSU and further |

improves the performance of the sys-
tem’s average memory access time.
A board-level demonstration su-
percomputer using the FRISC proc-
essor will be produced in 256-Mbyte
and 1-Gbyte configurations. The
FRISC CPU and the eight IMB
MMUS are each housed in 164-pin
LCC packages and are mounted in a
4x4-in. mechanical assembly that
utilizes a mainframe-grade AMP in-
terposer interconnect system. The
entire mechanical assembly will be

controlled with a remote procedure
call mechanism, or operated in a
stand-alone mode.

Although Micron is still in the
early stages of software develop-
ment, the company has examined
the applicability of both VxWorks
from Wind River Systems and the
Lynx OS from Lynx Real-Time Sys-
tems. On the multiprocessing side
the company is leaning toward sup-
porting the Mach operating system,
since hardware hooks for multipro-
cessing are provided on-chip. |

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.

one read port and one write port to | thermoelectrically cooled so that the | Alacron
the DLSU. chip temperature is maintained at a 5?123 Gl . i 236
The BUSU arbitrates between the | constant 25°C. The board can oper- | o0y 548.4725 ... ... . ... ... .. 237
IFU and DLSU bus requests and | ated in two configurations, either | Micron Technology
generates all memory selection and | connected to a Sun host running | (208) 3684000 .................... 238
timing. On-chip configuration regis- | Unix via a host interface unit and
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The IBM RISC System/

The power you've been seeking

Its a never-ending quest for power seekers.
You're always looking for ways to run your favor-
ite applications faster. Well, search no more. The
RISC System/6000" family of POW ERstations
and POWERservers gives you power that soars

as high as 23 MFLOPS.

MFLOPS | MIPS | SPECmark™

POWERstation 320 8.5 29.5 246

DECstation 5000-200 37 24.2 18.5

When it comes to porting, your ship
has come in. Of course, all the speed in the
world wouldn’t mean much without the applica-

tions you need. So the RISC System/6000 family

already has more than 2,500 of the most popular
technical and commercial applications up, run-
ning and running fast. And if you think you
know a good thing when you see it, so do soft-
ware vendors. Thats why you'll also be seeing
more and more applications coming on board
the RISC System/6000 platform all the time.
And if you like to build your own solutions,
theres a full arsenal of enablers and relational
data bases from leading vendors, as well as
CASE tools and a host of popular programming
languages.

A smorgasbord of solutions. Applications
already announced include the IBM engineering

design packages CADAM? CAEDS? CBDS?

MFLOPS are the results of the double-precision, all FORTRAN Linpack test 100x100 array suite. The Dhrystone Version 11 test results are used to compute RISC System/6000 Integer MIPS value where 1757 Dhrystones/second is
1 MIPS (Vax 11/780). SPECmark is a geometric mean of ten benchmark tests. All performance data are based on published benchmark information,

IBM is a registered trademark, and RISC System/6000 and CAEDS are trademarks of International Business Machines Corporation. SPECmark is a trademark of Standard Performance Evaluation Corporation. UNIX is a regls(ered
trademark of UNIX System Laboratories, Inc. CADAM is a trademark of CADAM INC. CATIA is a trademark of Dassault Systemes. CBDS is a trademark of Bell Northern Research Corporation. DECstation is a trademark of Digital
Equipment Corporation. HAGAR THE HORRIBLE Character(s) © 1990 King Features Syndicate, Inc. © IBM Corp. 1991, all rights reserved.



6000 faml

for all your applications.

CATIA" and AES. Also available are a broad
spectrum of solutions from vendors like Valid
Logic, MacNeal Schwendler, Swanson Analysis,
SAS Institute, SPSS, Wavefront, Alias, Polygen,
Cadence, Fluid Dynamics International, WOst( rn
Atlas, ECL Petro and creare.X. Scientific and
technical applications are available in areas like
physics, structural analysis, (:hf!mislry, securities
trading, mathematics, earth resources 5, Opera-
tions research, visualization, graphics, technical
publishing and more. There’s also accounting
software like FourGen and support for leading
UNIX"based office automation packages. Ml(l
there are key industry applications for businesses
in medical groups, retail stores, newspapers,
pharmacies and many more.

For the Power Seeker. (&

Command enormous processing clout.
The RISC' System/6000 family is built to boost
the performance of the software power seekers
use most. Its got the best ﬂoalmg p()mt processor
in the business for numerically intensive
applications, plus a new superscalar processor
and incredible 3D
graphics capabilities.
To find out more, call
your IBM marketing
representative or IBM
Business Partner. For
literature, call
1 800 IBM-6676, v
ext. 990).
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Interconnect key to speed
of new programmable ASICs

Barbara Tuck, Senior Editor

mable device market is to give

designers the fastest time-to-
market with the highest-speed de-
vice. The founders of Peer Research,
now QuickLogic (Santa Clara, CA),
having invented the original PAL de-
vices at Monolithic Memories, can
claim a familiarity with that market.
QuickLogic principal John Birkner
and his peers, convinced that a low-
impedance interconnect is the solu-
tion, have created a highly conduc-
tive path, or ViaLink, between two
metal layers of CMOS in their just-
announced programmable
ASICs (pASICs). VLSI Tech-
nology (San Jose, CA) is us-

T he bottom line in the program-

type floating-gate structures or
transistor pass gates switched with
RAM cells. These active connec-
tions, with effective resistances in
the range of 2,000 to 3,000 Q and
high-parasitic capacitance, can se-
verely limit device speed.

| Programmable wires

QuickLogic claims the pASICs hard-
wired physical link and regular in-
terconnect structure will let the de-
vices maintain raw speeds even in
fast pipelined designs. Speed-com-
patible with 80386, 80486 and RISC

| 1,000 Q. “Actel goes down to the

substrate and does its magic in the
active area of the circuit,” says Bir-
kner. The QuickLogic via in which
the link is formed is more than one
and a half orders of magnitude
thicker than an Actel dielectric an-
tifuse, according to QuickLogic. The
capacitance associated with an un-
formed ViaLink element is, there-
fore, many times lower.

The density of the QuickLogic
pASICs “is a matter of definition,”
says Birkner. A count of what Bir-
kner calls “honest gates” yields a
500- to 4,000-gate density range for
the first parts to go to production.
When compared with erasable pro-
grammable logic device or Xilinx
Logic Cell Array gates, though,
those counts would have to be upped
to 1,500 to 12,000, according to
QuickLogic, which claims
that 20,000 gates are
within the reach of the

ing a standard high-volume
1.2-um CMOS logic process,
jointly developed by the two
companies, to manufacture
the pASIC 1 family, expected
to be in volume production
by midyear.

For the ViaLink element
in its pASICs, QuickLogic
uses a high-resistance
amorphous silicon, similar
in electrical characteristics
to the silicon dioxide that
insulates the vias, or verti-
cal openings, connecting
one metal line to another.

METAL

METAL

pASIC technology.

| Granularity of pASICs

PROGRAMMABLE VIA

The pASIC logic cell has 23
inputs and consists of two
6-input AND gates, four 2-
input AND gates, three 2:1
multiplexers, and a flip-flop.
Each cell can accommodate
logic functions up to 14 in-
puts in width. All 200 gate
array-like library macros
have built-in scan cells.
Flip-flops can be configured
asaD,JK, T, or RS function,

The application of 10 V to a
via containing a specially
deposited layer of amor-
phous silicon triggers a flow

QuickLogic’s ViaLink interconnect in its new programmable
ASIC devices is antifuse-based but forms a metal-to-metal
connection. Vialink programs at 10 V and has a resistance of
less than 200 Q and a capacitance less than 1 ff.

and toggle rates are over
130 MHz for a simple D flip-
flop and over 110 MHz for a
JK.

of programming current
that permanently changes the struc-
ture of the silicon. The result is a
metal-to-metal connection with a re-
sistance of less than 200 Q. Key to
QuickLogic technology is the
plasma-enhanced chemical vapor
deposition equipment needed to de-
posit the amorphous silicon, equip-
ment that wasn’t available until a
few years ago.

Essentially an antifuse structure
created in a programmable via, the
ViaLink interconnect emulates that
of gate arrays by hooking logic gates
together with real wires. Competi-
tive devices, according to Birkner,
simulate real wires with memory-

processors, pASICs have input-to-
output combinatorial function de-
lays of less than 15 ns and a quies-
cent current of just 2 mA typical.
David Laws, president and CEO of
QuickLogic, says a complex 32-bit
counter operates at 90 MHz and
draws just 100 mA max. from the
supply.

The obvious comparison for Via-
Link is the dielectric antifuse ap-
proach taken by Actel (Sunnyvale,
CA). Though a programming cur-
rent applied to Actel’s dielectric an-
tifuse-based FPGAs also creates a
hard-wired interconnection, the in-
terconnect resistance is still about

Each pASIC device con-
sists of a matrix of logic cells be-
tween rows and columns of intercon-
necting metal. The densest member
of the family at initial introduction,
the QL16x24, contains 384 logic
cells in a 16x24 array. According to
QuickLogic, approximately a dozen
equivalent gates out of each logic
cell would be used in a typical appli-
cation.

QuickLogic supports its devices
with a Microsoft Windows 3.0-based
environment (initial release will not
support multitasking) on the per-
sonal computer. A database software
architecture permits users to com-
bine general-purpose third-party
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Introducing Canon'’s
Wide-Body Jet

The P-670 Bubble Jet.
A High-Quality, Low-Cost,

Wide-Format Printer Engine

for OEMSs.

Now you can offer your customers the performance
of large-format laser printers and electro-
static plotters...at a fraction of the cost.
The P-670 Bubble Jet printer engine
delivers crisp, laser-quality output at 360
dpi on plain paper up to 17" wide %“ %
(C-size). Able to handle cut sheets and AL
fanfold paper, envelopes and trans- ™ q
parencies, it's the most versatile
personal printer/plotter for CAD/CAM,
business graphics, spreadsheets,
desktop publishing and poster printing
The P-670's patented, 64-nozzle
print head delivers 300 cps, or 6.7 letter

. &
ﬂ‘\
e
s !

*“High Speed Mode

©1991 Canon U.S.A., Inc. Canon is a registered trademark of Canon
Inc. lllustration printed on the P-670 in High-Quality Mode. For
information write Canon U.S.A., Inc A Operations, Printer
Division, One Canon Plaza, Lake Success, NY 11042

size pages per minute* with whisper-quiet,

non-impact printing (less than 45 dbA)...and

Canon’s proven reliability. All of which assures
you first-class, non-stop performance.

Canon offers OEM printer technologies for
today's needs and tomorrow's growth. Find
out how Canon’s leadership and innova-

tion can work for your company.
Call 1-800-323-0766 for an
OEM information kit.

Canon.

OEM Operations/Printer Division
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An old argument: Can amorphous
silicon conduct?

More than two decades ago, Stanford Ovshinsky be-
gan theorizing that amorphous silicon could match
and exceed the semiconducting performance of expen-
sive, carefully grown silicon crystals. The scientific com-
munity ridiculed Ovshinsky for his belief that an amor-
phous material, with atoms scattered randomly, could
conduct electricity, and difficulty in manufacturing
Ovshinsky’s “glass transistors” did little to lend credi-
bility to his claims.

Ovshinsky did not let his detractors discourage him.
The amorphous silicon-based, electricity-generating solar
cells he makes at Energy Conversion Devices (Troy, M)
are attracting worldwide interest. The thin-film tech-
nique used to make the solar cells could be adapted to
produce ICs, Ovshinsky says.

He has at least been recognized in the dictionary; the
“Qvonics” entry credits the first two letters of the word
to Ovshinsky’s name. Ovonics is defined in Webster’s
Ninth New Collegiate Dictionary as “a branch of electron-
ics that deals with applications of the change from an
electrically nonconducting state to a semiconducting
state shown by glasses of special composition upon appli-

anything but resting
on their laurels. Al-
tera (San Jose, CA),
for instance, is just
now revealing archi-
tecture details of its
0.8-um CMOS MAX
7000 EPLD family.
Parts with 10,000
and 4,000 gates will
be introduced in the
fourth quarter and
the remaining mem-
bers next year. High-
end density is 20,000
gates, and in-system
speeds have been
boosted to 70 MHz
from 50 MHz for
MAX 5000 parts.
The MAX 7000
Programmable In-
terconnect Array has
been enhanced to
minimize additive
delays associated
with earlier devices.
The improved inter-

cation of a certain minimum voltage.”

connect introduces
less than 2 ns of sig-
nal skew, compared

tools with architecture-specific
tools. Initially, the pASIC toolkit
contains the CAD/CAM Group’s En-
gineering Capture System for sche-
matic capture, and Silicon Automat-

ion Systems’ X-SIM simulator, as |

well as QuickLogic’s own Seamless
pASIC Design Environment (SPDE,
pronounced Speedy).

0 simulated annealing

The SPDE tools include automatic
place and route, modeling, and auto-
matic test vector generation. Placing
and routing a pASIC can be done at
the rate of 1,000 gates/15 min, ac-
cording to Birkner, who says that the
software is based on simulated an-

nealing technology out of the |

University of California at Berkeley.
At present, QuickLogic provides its
own device programmer. QuickLogic
communicates with third-party tools
through a proprietary ASCII inter-
face description, the QuickLogic
Data Interchange Format, rather
than through the EDIF (Electronic
Data Interchange Format).

As QuickLogic releases informa-
tion on its long-awaited pASICs,
competitive device makers are doing

: with about 13 ns for
| MAX 5000 parts. By removing
EPROM elements from the direct
signal path, Altera has reduced
across-the-chip logic delays to 15
ns.

MAX 7000 devices have five ded-
icated product terms per macrocell
(up from four in the MAX 5000).
Additional product terms can be bor-
rowed from adjacent macrocells
through the use of parallel logic ex-
panders, new with MAX 7000 de-
vices. The incremental-delay pen-
alty for using parallel expanders is
2 ns/macrocell, down from the MAX
5000 6- to 12-ns penalty for shared
expanders, also available on MAX
7000 devices with a fixed 6-ns incre-
mental delay. A programmable
speed/power trade-off option for
the MAX 7000 parts involves a 10-
ns speed penalty for quarter-power
operation. The devices are regis-
ter-configurable as D, T, RS, or JK
flip-flops.

The Windows 3.0-based MAXPlus
II toolset that supports MAX 7000
designs includes a multitasking ca-
pability. According to Altera, a
5,000-gate design typically can be
compiled in 10 minutes or less with

the new software. MAXPlus II also
supports EDIF.

National Semiconductor (Santa
Clara, CA) just recently announced
a new electrically erasable CMOS
PLD architecture that features a
paged configuration, similar to that
used in memories. The paged archi-
tecture of the 1,000- to 4,000-gate
Multiple Array Programmable Logic
(MAPL) family is aimed at sequen-
tial designs and consists of multiple
PLAs interconnected via program-
mable macrostate registers and a
global input bus. The macrostate
register outputs have fixed feedback
paths to the global input bus to de-
termine which PLA “page” is en-
abled. Only necessary product terms
are active and consume power, thus
reducing current draw to 140 mA
max.

The company guarantees a
worst-case system speed of 45
MHz (with feedback) across the
family of MAPL products. Pro-
grammable output macrocells can
be configured to act as either DE-,
JK-, RS-, or T-type flip-flops.
National supports its MAPL archi-
tecture with its own Open Pro-
grammable Architecture Language
software package.

Steadily mounting competition
among complex PLD and FPGA ven-
dors is making one-upmanship the
order of the day. But architectural
details and spec sheets aren’t
enough to popularize a particular
family. That comes only after de-
signs have been completed success-
fully, and the resulting silicon
matches design specs. Hopefully,the
newer architectures and more-so-
phisticated tools will let users de-
sign parts that perform as well as
they look on paper. |

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.
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If you're tired of pouring on SRAM to
get 128Kbyte cache:

erformance,

Introducing an amazing new cache
chip that gives crowded mother-
boards a new lease on life.

It’s called 386™Smart Cache,
a family of chips that integrate a
cache controller with up to 16Kbytes
of SRAM onto a single, one-million-transistor
chip. The result is a 16Kbyte chip that really
cleans up, equalling the performance of
128Kbyte caches.
Intel’'s 386 and 386SX Smart Cache are
one-chip solutions that give you extra space
on your motherboards for other applications.

1990 Intel Corporation, 386 is a trademark of Intel Corporation
I

And when you stack them up against

other caching solutions, you'll find their inno-
vative architecture costs substantially less.

Give your motherboard a lift. Send in
the attached card today for a free copy of our
unique 386 Smart Cache video, performance
report and documentation. Or if the card’s
been ripped off, call 1-800-548-4725, dept. HA47.

Because the reasons to look into 386
Smart Cache are really starting to pile up.

intal
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COMPUTERS AND SUBSYSTEMS

Warren Andrews, Senior Editor
upercomputer maker FPS
s Computing (Beaverton,OR),
formerly Floating Point Sys-
tems, has just announced its first
supercomputer family that em-
braces a variety of industry stan-
dards from the Sparc processors to
Hippi (high-performance peripheral
interface) and VMEbus. And on the
software side, the machine is fully
Unix compatible. The supercompu-
ter performance—533 Mips, 13.4 G-
Flops—is achieved using a combina-
tion of scalar, vector and matrix
processors in the company’s own mas-
sively parallel computer architecture.
And while much of the system
incorporates standard architec-
tures, the main processor bus han-
dling the multiple processors, mem-

identity. Unlike conventional back-
plane buses, the FPS 500 family of

ing vice-president Steve Campbell
describes as a scalable interconnect
architecture. The architecture is im-
plemented in what he refers to as a
“centerplane.” The physical configu-
ration is one in which the various
processor, memory and I/O boards
radiate off the centerplane much
like spokes off a wheel. This also
includes the memory system—a
large hierarchical memory—and ad-
dress translation and virtual caches.
Three types of processors share
the centerplane: scalar, vector and
matrix processors. Each processor is
actually a group of parallel proces-
sors whose number is dependent on
the application. The processors get
their data from the main memory
system and communicate to each
other through the main memory.
According to Campbell, the cen-
terplane comprises four buses with
an aggregate data transfer rate of
better than 1 Gbyte/s. The center-
plane handles the dual role of mini-

propagation delays—between
boards, and reducing the length of
the backplane and therefore the lin-
ear dimension of the machine.
Campbell emphasizes that FPS’

ory and I/O retains its proprietary

mizing distances—and therefore |

Supercomputer maker
embraces standards

500 series will provide supercom-
puter users GFlops performance

with the support of key industry |

standards. And, he points out, the
prime element in providing the type
of performance required is the abil-
ity to match—through the correct

combination of processor quantity |

and type—the processing power to
the customer’s needs.

i Coprocessing allows scaling
Campbell defines FPS’ multipro-

cessing approach as a coprocessor |

approach, rather than an integrated
| approach such as that used by Cray

supercomputers uses what market- [

The FPS 500 series can be configured
with multiple scalar, vector and matrix
processors to meet application require-
ments. By using a modular architecture,
fielded systems are easily upgraded
simply by swapping boards.

Research in its supercomputer. In
Cray’s approach, the scalar and vec-
tor processors are tied closely to-
gether, and to increase the number
of CPUs, both vector and scalar
CPUs must be incremented equally.

In FPS’ coprocessor approach, the
vector processor is treated as a co-
processor, so if more scalar process-
ing power is required, only scalar
processors are added. Similarly, if
only vector processing is needed, ad-

ditional vector processors can be |

| added without disturbing the scalar

function. The coprocessor works like
a shared memory-management-type
connection where the scalar processor
passes jobs across to the vector pro-
cessor, freeing the scalar processor to
do other functions and handle other
parts of the application.

The system configuration—how
many scalar, how many vector and
how many matrix processors are in-
cluded—in any given machine is de-
termined by the particular applica-
tion. In a scientific application, for
example, says Campbell, more vec-
tor processors will be needed com-
pared with a database management
application, which would call for a
higher component of scalar and ma-
trix processors.

One key to operating in this copro-
cessing/parallel processing environ-
ment is that the operating system
must know exactly how many of
each processor are in the system.
“The Unix operating system has full
knowledge of the configuration of
the machine, including how many
and what kind of processor as well
as the amount and type of memory,”

| says Campbell. The Fortran and C

compilers used in the system auto-

| matically generate vector code when

the application calls for it.
And while Campbell touts the ef-

| ficiency of the compilers, he admits

that in some intense applications it’s
possible for a programmer to boost
efficiency even more by writing code
such that it is best suited for the mix
of processors. “In most cases, the
machine configuration should be
transparent to the programmer,”
says Campbell. “Programmers need
simply to write standard Fortran or
C code.”

l 1/0 plugs into standards

The I/O subsystem on the FPS 500
series is a memory-mapped I/O with
various flavors of I/0 types ranging
from processors handling VME to
the latest high-performance ap-
proach such as Hippi. “VME is pret-
ty much the I/O standard in the in-
dustry for large computer systems
to interface disks, tapes and stan-
dard peripherals of various tech-
nology,” says Campbell. Hippi is
targeted at 800-plus Mbits/s (100-
plus Mbytes/s) and is currently be-
ing considered as an ANSI standard.

In operation, the memory-
mapped I/O is relatively simple.
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LINE SCAN PROCESSOR CUTS
INSPECTION COSTS IN HALF

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

--Fred Molinari, President

Complete camera interface for PC AT
Complete camera controls on boards
20kHz to 20 MHz sample rate
Up to 8K pixels per line
Works with single or dual channel cameras

Real-time processing
Template matching for web inspection
Run length encoding for fast measurement
Binary compression
Double buffered memory for fast data transfer
10 MHz DT-Connect™ interface to auxiliary
processors

Compensates for lighting and sensor irregularities
Gain & offset correction on pixel-by-pixel basis
FREE software
Setup/calibration utility
Driver and library

Quantity pricing available

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

(508) 481-37 00 , s D;;‘Sﬁgz:tgifmessmg

In Canada, call (800) 268-0427

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700, Fax (508) 481-8620, TIx 951646
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, UK., (734) 793838, Fax (734) 776670, TIx 94011914
Germany Headquarters: Data Translation GmbH, Im Weileren 10, 7120 Bietigheim-Bissingen, Germany 7142-54025, Fax 7142-64042
International Sales Offices: Australia (2) 699-8300; Belgium (2) 466-8199; Brazil 11 240-0598; Canada (416) 625-1907; China (1) 513-7766 x1222; Denmark 2 274511; Finland (0) 3511800; France (1) 69077802;
Greece (1) 361-4300; Hong Kong (5) 448963; India (22) 23-1040; Israel 52-545685; Italy (2) 82470.1; Japan (3) 502-5550, (3) 5379-1971; Korea (2) 718-9521; Netherlands (70) 399-6360; New Zealand (9) 415-8362;
Norway (2) 5312 50; Poland (22) 580701; Portugal 1-7934834; Singapore 338-1300; South Africa (12) 803-7680; Spain (1) 555-8112; Sweden (8) 761 78 20; Switzerland (1) 723-1410; Taiwan (2) 3039836
DT-Connect is a trademark and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders.
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STRETCH YOUR BERT

Meet Changing Requirements
Of Every BER Application

With Plug-In Flexibility

m 1 MHz to 1.4 GHz

® Synthesized Clock

B Multiple Patterns

m Multiple 1/O Interfaces

The ME522A Error Rate
Measurement Equipment
covers a frequency range of
1 MHz to 700 MHz, and up to
1.4 GHz with plug-in MUX/
DEMUX units. It provides
abundant pattern generation
capability and measurement
functions, including PRBS to
2% —1, three words up to 2048
bits in length, mark ratio

variable patterns, alternate
patterns, and isolated patterns.

The ME522A is the most
flexible solution to your BER
measurement requirements,
from component test to systems
analysis and from low
frequency rates to the optical
requirements of SONET.

For a demo, application
assistance or literature,
contact Anritsu America, Inc.,
15 Thornton Road, Oakland,
NJ 07436. Call 800-255-7234
or (in NJ) 201-337-1111.

FAX 201-337-1033.

/inritsu

CIRCLE NO. 33

s B o EoeTEiagiaiac] Sl
g € @ g 8 ¢ ¢ ¢ @ @ 0
ey g
6 Be T B
eqa -0
aaa ses
éae aeo
DIFFERENTIAL DIFFERENTIAL O/E
OUTPUT INPUT
& on g
S -
B it
2 i
%9 %99,
DE-MUX MuX [e]

ANRITSU CORP., JAPAN



I TECHNOLOGY UPDATES

COMPUTERS AND SUBSYSTEMS

The Point

Basically the application program |

requests I/0, and the operating sys-
tem posts a request for an I/O device
to handle the operation. The operat-
ing system tells the I/O controller to
perform the requested task and in-

FPS takes a RISC

FPS Computing (Beaverton, OR) is us-
ing the 64-bit ECL version of the Sparc
chip made by Bipolar Integrated Technol-
ogy (BIT). “We've worked closely with
BIT for some time,"” says marketing vice-
president Steve Campbell. “They cur-
rently manufacture our proprietary RISC
chip, and we've worked with them on
the Sparc implementation. The part
we're using is the fastest Sparc chip on
the market today.

“We selected Sparc for a number of
reasons,” he says. “We looked at
Motorola, Intel, MIPS, and Sparc as pri-
mary candidates for RISC chips.
Motorola and Intel fell by the wayside
very early. On the surface it looked like
MIPS might have had some early tech-
nology advantage. But when we looked
at Sparc with the same detail, we found
that Sparc and MIPS essentially became
a wash in terms of technology.

“What really made the difference was
the number of applications, systems
software and tools readily available and
in the market already for the Sparc archi-
tecture,” he says. “Quite frankly these
are not available for MIPS. While there
are some major vendors of MIPS ma-
chines such as Silicon Graphics and Digi-
tal Equipment Corp, there’s no compati-
bility at the software level between
those vendors. On Sparc, there’s a clear
ABI (application binary interface) com-
patibility between multiple vendors so it
truly is possible to get access to a broad
library of software.”

terrupt the application when the I/O
transaction has taken place. “This

results in a very high-performance |

asynchronous I/O capability,”
Campbell.

“On VME—including VME64—
we're capable of increasing perfor-
mance through such techniques as
using disk arrays, where data can be
written (read) to multiple disks over
multiple controllers,” he says. “In
this way it’s possible to gang to-
gether multiple VME controllers re-

says

sulting in an aggregate throughput
greater than would be possible with
a single device.”

Even with these techniques, how-
ever, it’s not always possible to
achieve the types of data rates
needed for many applications. “We
have to go beyond that and look at
things such as Hippi,” Campbell
says. “In addition to conventional
peripheral interface, Hippi is being
developed for a variety of other ap-
plications. For example, it can be
used for high-speed communication
from one computer to another, or as
a high-performance interface for
disk arrays.

“We have a strategic relationship
with Maximum Strategies, which is
building a Hippi-based disk array
that supplies some 30-plus Gbytes of
storage at something like a 120-
Mbyte/s data rate,” he says. “This
will be interfaced to the FPS 500
through a built-in Hippi connection.

“There’s a lot of ‘rational’ specula-
tion that more and more high-end
systems will be interfaced to Hippi
as a means to get access to high-per-
formance data and share data be-
tween systems. Further, work with
vendors such as Network Systems
Corp developing Hippi switches is
making it possible for a single ma-
chine to talk to a high-performance
switching system and have access to
a variety of devices whether they be
disk drives, computers, graphic
frame buffers, or whatever.”

With its advanced I/O capability
coupled with a flexible massively
parallel compute engine, the FPS
500 series is at the leading edge of
high-performance computers and
servers currently available. Its
strong advocacy of industry stan-
dards make it an attractive alterna-
tive to strictly proprietary solutions.
Futurebus+-based solutions, how-
ever, are expected to be announced
as early as later this year boast-
ing the same type of performance,
only with a standard proces-
sor/memory bus substituted for
FPS’ centerplane. |
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All of
Pomona’s Single
Point Test Clips are
gold plated for the best _
electrical contact. And, the
contact point stays where you
put it because the material it’s made
of is the best: stainless steel for the smallest
clips, beryllium copper for all the others.

Wide Selection. “Hooked” Grabber®
tips are available in 3 sizes, pincer tips for even
tighter spaces (like ICs & SMDs) in 2 sizes.
Connect them to your wire, or we’ll wire
them up for you, ready to use. They’re all
in the catalog, along with a lot of other
“solid gold” ideas.

See your nearest Authorized #&
Pomona Distributor or contact
POMONA ELECTRONICS,
1500 E. Ninth St.,
P.0. Box 2767,

_ Pomona, CA 91769
_ FAX (714) 629-3317
714) 623-3463

FREE

1991 POMONA
CATALOG!
140-pages of newest
products and
thousands of

test solutions.
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Surprisingly; it doesn't
cost much to move into
our 32-bit architecture.

You don’t need a French
Provincial budget to move
into the i960™ SA/SB proces-

sors. Not even close.

In fact, at under $20, the 1960 SA/SB
processors are comparable in cost to a 16-bit
system. And yet, with a full 32-bit internal
architecture and a 16-bit data bus, they give
you five to six times the performance of any
other 16-bit embedded processors.

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

Or in other words, for almost nothing
down you can own an impressive new home.
With an architecture that’s perfect for today’s
more demanding applications, such as entry-
level page printers, /O controllers, and com-
munication products.

Naturally, when you move up to a 32-bit
architecture, you want to be sure it’s a place
where you can stay and grow. Which is why
you'll be happy to know that the i960 SA/SB



processors are part of a close-knit neighbor-
hood of Intel SuperScalar i960 microproces-
sors. SO you get software compatibility
across the board as well as an easy perfor-
mance path up to 100 MIPS.

And while great price performance and
compatibility are important, they’re not the
only reasons some very important compa-
nies have already moved into the 1960 line.
They were also impressed with the compre-

hensive array of development tools and the
outstanding technical support that made
them feel right at home with the technology.
So when you are ready to move into the
1960 SA/SB line, call 800-548-4725 and ask for
the 960 Welcome Guide. We'll not only make
the move less expensive, we'll even help you

set up.
® ®
intel
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Single-chip DSPs invade SBus

Warren Andrews, Senior Editor
Bus is rapidly becoming host
to a variety of digital signal

s processing chips and data ac-
quisition functions despite the lim-
ited board area (about 3x5 in.) and
low-power budget allotted to the nor-

mally space-consuming, power-hun-
gry functions. Ariel (Highland Park,

NJ) offers two fixed-point boards |

based on Motorola’s 56000 24-bit
chip and one based on AT&T’s
DSP32C 32-bit floating-point chip.
In addition, Vigra offers a 56000-

based board with data acquisition
circuitry on-board intended for hi-fi
audio interface applications. Lock-
boro has announced an SBus card
based on Texas Instruments’
320C31, a scaled-down version of its
320C30. And most recently, Sonitech
International (Wellesley, MA) intro-
duced a high-performance SBus card
based on TI's 320C30.

But that’s just the beginning. Al-
most every manufacturer repre-
sented has plans to expand its SBus
DSP offering soon. And undoubtedly
some newcomers are ramping up for
entry into the field. Sky Computers,
for example, has already introduced
an i860/i960 coprocessor board and
will undoubtedly migrate some of its
other DSP technology to SBus.
Ariel’s director of marketing, Les
Listwa, says, “We plan to put to-
gether an SBus board based on the

TMS320C30 in the near future and,
not too far down the road, squeeze
the 96000 into an SBus form factor.”
And Sonitech’s sales and marketing
manager, John Collins, reports ac-
tive plans under way to plant TI's
next-generation DSP chip, the
TMS320C40, on an SBus platform
as soon as it’s available.

But the integration of such com-
plex floating-point functions on a
tiny card requires a lot of design and
manufacturing magic. The main

Sales estimates of SBus boards

| for 1991 range from a high of about

$9 million to a low of a little over $3
million. But interpreting these num-
bers as an indication of option card
design activity requires some under-
standing. The market for SBus
boards is different from that of other
standard-bus boards because it’s ex-
clusively an I/O board market. In

| looking at other buses such as VME-

Sonitech’s SBus
DSP board is
designed to take
only a single slot.
In many cases, as
illustrated, two of
the three standard
| Sparcstation slots
| are taken by
double-width
SBus boards such
as the frame buff-
er shown.

DSP chip, connectors and memory
take up almost 90 percent of the
board area, leaving precious little
real estate left for bus interface and
boot functions. In fact, to bring
memory up to the requisite mega-
byte, Sonitech had to resort to a
plug-in memory module positioned
over other components.

B An 1/0 board market

“We've seen a tremendous response
to our SBus board, particularly in
applications where customers need
to work with real-time data on a
Sparcstation platform,” says Collins.
Ariel’s Listwa shares Collins’ enthu-
siasm but observes, “We’ve seen a lot
of interest and inquiries, but sales
are just now starting to ramp up.”
But even early results indicate that
SBus will be a winner in both com-
mercial and industrial markets.

bus, STD Bus or Multibus, the total
market figures usually include the
value of all hardware and software,
including backplanes, cardcages,
power supplies, and standard, real-
time or DOS operating systems. In
addition, the traditional buses offer
CPU boards as well as I/O. For
SBus, the figures include only the
I/O boards. All other functions, in-
cluding CPU boards and other sys-
tem components, are considered
part of the “host” computer.

Still other factors have an impact
on total market figures. SBus, for
example, is relatively new to the
market and still near the top of its
cost/volume learning curve. And
SBus poses technical challenges,
some of which will be overcome over
time. SBus option board manufac-
turers are not yet supported by read-
ily available ICs that integrate crit-
ical functions; only a single DMA
controller chip, for example, is cur-
rently offered for SBus boards. And
the postcard-sized board so limits
available real estate that many
ASICs will have to be developed to
make option boards functional. All
this means that early boards are
expected to be relatively costly at
introduction but to slide quickly
down the learning curve.

DSP board makers hope to cash in
on some of the business as Sparcsta-
tions are used in increasingly more
scientific and industrial applica-
tions. Some caution, however, that
the performance advantage cur-
rently enjoyed by the Sparcstation
may be eroded by products such as
the new EISA-based machine from
Hewlett-Packard.

B On and off the board

“When you're talking about some-
thing with the processing power of
the 320C30, one of the critical fac-
tors is being able to keep feeding the
DSP data,” says Sonitech’s Collins.
All the DSP boards offer some provi-
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[he Supertard” Family of 1960 Vector Processors

The second generation of i860-based SuperCards’is here...
vector processors with GigaFLOPS system capability,
concurrent I/O via secondary buses, large math libraries,
FORTRAN and C development software... and, best of

all, the best price on the market. The SuperCard family

is compatible with VMEbus, ATbus, EISAbus and
TURBOchannel platforms for hosts like Sun, HP, Motorola,
Compagq, and DEC... here's what you get:

m 1024 complex FFT in 0.8 msec.
m 80 MFLOPS to 1.5 GFLOPS

m 160 MB/sec I/0

m Large memories

m pSOS + Multiprocessing

m CASE Tools

To find out how SuperCard can work for you, call:
1-800-325-3110 or 617-272-6020, (Fax 508-663-0150)
or write CSPI, 40 Linnell Circle, Billerica, MA 01821.

SuperCard is a trademark of CSP Inc., i860 is a trademark of Intel Corp
TURBOchannel is a trademark of Digital Equipment Corp.
pSOS+ is a trademark of Software Components Group, Inc.

CIRCLE NO. 36




# TECHNOLOGY UPDATES

COMPUTERS AND SUBSYSTEMS

sion in addition to the computer bus
to get data on and off the board. Ariel
uses what it calls its DSP Port,
which a number of DSP companies
using the 56000 have standardized.
It essentially brings out the data
pins of the processor, letting it rap-

idly take and output data.
Sonitech provides a similar port

| using one of the TMS320C30 paral-

lel ports to get data on and off the
board. In addition, the serial ports
of the DSP chip are brought out to
the same connector. “We're in the

Super Cache

Bring your entire application aboard Mizar’s

MZ 7132.

If your application requires not only superior 68030
performance, but plenty of on-board memory, Mizar’'s MZ 7132
is the answer. An economical, yet powerful, VMEbus single
board computer, the MZ 7132 provides 16 Mbytes of dual-
ported memory as well as a 16 Kbyte cache. Now, you can
implement your memory-intensive applications more efficiently
by avoiding the performance degradation of off-board memory.
And, if you need more than 16 Mbytes, treat the on-board
memory as a large cache and use the MZ 7132’s optional

VSB interface to access an additional memory pool.

The fully-featured MZ 7132 includes a 68EC030 or 68030
CPU with on-board SCSI, serial I/0O, and optional Ethernet.
0S-9™ and VxWorks™ support is also available. For more
information on the MZ 7132 and other Mizar products, call

today: 1-800-635-0200.

MIZAR

1419 Dunn Drive/Carrollton, Texas 75006/214-446-2664/FAX 214-242-5997

1991 Mizar, Inc.
Mizar is a registered trademark of Mizar Digital Systems, Inc
Other names are trademarks of their respective manufacturers or developers
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process of designing an external
SCSI interface—and perhaps other
interfaces—to let users simply
stream data off the DSP board,” says
Collins. “First, we need to do this
externally because we can’t really be
sure of having another SBus slot
available to tie SBus cards together
internally. Many of the applications
we've seen use a double-width SBus
frame buffer or other function card
leaving only a single SBus slot for
additional adapters.”

The need for getting on and off the
board is driven primarily by the
broad variety of applications in
which DSP boards are used. Many
applications call for some kind of
spectrum analysis, which requires
digitizing an analog signal and pro-
cessing the resulting data. Sonitech,
Ariel and other companies offer a
stand-alone digital-to-analog/ana-
log-to-digital converter to handle
the job. “The product we offer is a
16-bit data acquisition box, which
interfaces directly with our SBus
card,” says Collins.

But the reason for keeping the
data acquisition section separate
from the workstation and the DSP
board involves more than simply the
number of slots available. With 16
bits of resolution—approximately 1
part in 65,000—the noise within the
workstation’s enclosure, and coming
in through its power supply, tends to
greatly reduce the available resolu-
tion, says Collins.

B still other applications

While many applications call for
some kind of data acquisition, says
Collins, others require a different
type of I/O capability. “For example,
one of our customers uses our DSP
board to perform vibration analysis
of an oil-welling drill head to elimi-
nate the need to pull the cutter head
up for frequent examination,” he
says. “In addition to the ‘go-no go’
information on the drill head, all the
information is logged and main-
tained as part of the well-drilling
record.” In this case, information is
taken directly off the DSP card to an
SCSI adapter where it’s perma-
nently logged on disk.

In still other areas, says Ariel’s
Listwa, DSP boards are used as ac-
celerating coprocessors for the work-
station. The data being processed
can be anything from speech analy-
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VGA OVERLAY
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Matrox brings a new look to imaging
applications with IP-8, a flexible low cost
frame grabber and display controller for
PC AT based systems.

IP-8 delivers this new look with
features like VGA overlay, display
resolutions up to 1024 x 768, flicker-free
screen, and MS-Windows 3.0 or custom
user interfaces running in the VGA
overlay. In addition, IP-8 accepts up to
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multiple memory access modes accelerate
imaging algorithms.
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sis to specialized math processing.
Still other applications are just
opening up, including image and
pattern recognition in everything
from human physiology studies to |
automated inspection.

“Still many of our applications lie |

in audio,” says Listwa, “and we’re in
the process of developing a 16-bit

A-D, 20-bit D-A SBus card just for |

such applications.” Though he antic-
ipates that some of the noise from
the computer system may compro-
mise the final resolution, he says the

e
SBC

We listened carefully over the
past 12 years as we've pioneered
VME Single Board Computers.
We now present the V36, anew
generation of higher-performance,
lower-cost SBCs designed for real-
time applications.

The V36 Features:

® 63030 MPU atupto40 MHz

@ SCSI Interface with a 32K Buffer
@ 8 Channels of Serial I/O

® Up to 2MB of EPROM

@ Battery-backed Real-Time Clock

@ Optional 68882 Coprocessor

@ Pin Compatibility with Motorola MVME
@ 63040 Version Available

Additional features can be added to
bus, allowing system designers
features in an off-the-shelf computer,

Designed for Design-In

hassles during board swaps

Software Support

VME CPUs, I/0 and memory boards.

The Next
Generation

@ Ethernet™ with local dual-ported, battery-backed SRAM
® 2 or 8MB of two-way interleaved DRAM with burst access

Triple Local Buses for High-Performance
Through the use of buffers and component level DMA, the CPU,
simultaneously and

Ethernet and SCSI can operate
maximum  performance and collision-free
Expandable

the flexibility

The V36 was designed for use in enclosed systems. All I/O on the
board is routed through the P2 connector, which means no cable
and upgrades.
makes extensive use of CMOS components, guaranteeing low overall
power use (7W typ.) and the absence of “hot spots”. The V36 can be
used without a cooling fan in most applications.

Software support is available for all major real-time operating sys-
tems, including VxWorks, OS-9, PDOS AND PSOS+.

Call today to learn more about the V36 SBC, and our complete line of

4740 Brooks St., Montclair, CA 91763 (714) 625-5475 FAX (714) 621-4400
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independently for
operation.

the V36 via a local expansion
to include proprietary

further reducing design costs.

Additionally, the V36
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company offers a personal com-
puter-based product that provides
about 90 dB signal to noise. He ex-
pects the SBus card to do as well.

B Not just for desktops anymore

Though SBus DSP boards are start-
ing to ramp up in volume, they're
just touching the edge of the emerg-
ing market. According to Peter Palm,
product line manager for Sun
board/embedded systems products at
Sun Microsystems (Mountain View,
CA), Sun is doing a brisk business in
board-level Sparcstations and will
continue to ramp up as companies
such as Foxboro begin to use Sparc-
stations as embedded computers.

A number of dedicated SBus add-
on chassis are also emerging from
companies such as Texas Microsys-
tems. These provide the electronics
to interface to an existing SBus slot
and three—or more— additional ex-
pansion slots to add adapter boards.
The major limitation to that approach
is that the memory is mapped to only
the original slot, and, depending on
the expansion option card(s), mem-
ory space could be restricted.

Sun also offers its 1E board—es-
sentially a Sparcstation on 6U VME
that’s second-sourced by Force Com-
puters (Campbell, CA). Force will
also be developing a 2E Sparcstation
IT equivalent board to be released
soon. Both of these single-board
computers will work with a two-
board SBus/VME adapter board in-
troduced by Sun at Buscon '91/West.

With Sparcstations starting to in-
vade the industrial marketplace,
there will undoubtedly be a growing
need for all varieties of I/O cards,
from multiple serial channels to par-
allel I/O and from low-resolution
data acquisition to all varieties of
frame grabbers right through and
beyond many of the DSP functions
just emerging. [ |

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.

Ariel
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Analysis tools help digital designers
avoid analog speed traps

Mike Donlin, Senior Editor

s microprocessor clock speeds
A climb beyond the 20-MHz

mark, electrical connections
no longer behave as simple pathways
that conduct signals from one device
to another; instead they’re complex
transmission lines subject to a range
of faults—namely crosstalk, ringing,
time delays, parasitics, and imped-
ance mismatches.

Because transmission line effects
are getting worse and experienced
analog designers are rare, sophisti-
cated analysis tools are emerging
that can simulate analog effects on
digital circuits so that engineers can
place components, connectors and
cables for optimum performance.

The Greenfield tool suite from |
| CMOS, and ECL devices.

Quantic Laboratories (Winnipeg,
Manitoba), for instance, predicts
faults by simulating the electrical
effects of high-speed transmission
lines on a variety of applications in-
cluding printed circuit boards, hy-
brids and integrated circuits, as well
as cables, connectors and other in-
terconnect media.

The newest addition to the tool
suite, BoardScan, is a circuit simu-
lation tool that screens printed cir-
cuit board layout data and deter-
mines critical nets where crosstalk
and signal integrity problems are
likely to occur. The software calcu-
lates worst-case crosstalk, time de-
lays and signal integrity parameters
for critical nets. Results are then
listed in a comprehensive net report.
BoardScan makes these analyses
by applying electromagnetic field
principles to the traces, wires and
interconnect media to determine
their behavior. According to Quan-
tic, this method is much more ac-
curate than some analysis tools
that rely on topographically rule-
based violations.

“Many tools use heuristics as a
rule of thumb and execute simple
formulas to deduce where a circuit
might run into trouble,” says Quan-
tic president Al Wexler. “We think
that such estimates are a dangerous
proposition. Our tool looks at a cross
section of the circuit and calculates

the electromagnetic characteristics
of that circuit. By analyzing those
characteristics and calculating the
fields, we can judge the mutual
inductance and capacitance of a
circuit.”

Once BoardScan has identified
the critical nets, they can be ana-
lyzed in further detail with the
Greenfield simulator, which also in-
cludes a schematic and graphics ed-
itor that lets designers correct the
offending circuitry and then resimu-
late. The latest version of the simu-
lator, Greenfield 3.0, accepts Spice
transistor-based models. In addi-
tion, Quantic’s library of drivers and
receivers now includes behavioral

models for Fast, ALS, CMOS, Bi-

B Details take time
A drawback to such detailed analy-

| sis, of course, is that it takes more

time than a broad-brushed, topologi-

EZGF2D co

pleted.

Command:
Select a display:
Select a display: §

| cal approach. “A field calculation

| does take time,” says Wexler. “When

| you first run our tool, it’s slower than
less-sophisticated analysis tools. Butit
quickly builds a library when it finds
identical or similar circuit configura-
tions and, by referring to this data-
base, gets speedier as the number of
references increase. This way we don’t
sacrifice accuracy for speed. We think
it’s better to err on the pessimistic side
for a more-extensive analysis.”

In addition to building up libraries

to increase calculation speed, there
are other ways to increase a trans-
mission line analysis tool’s perfor-
| mance. The XTK Crosstalk Tool Kit
from Quad Design (Camarillo, CA)
uses enhanced calculation algo-
rithms as well as stored libraries to
improve performance.

“We've put a lot of work into our
algorithms so that we can provide
accurate circuit behavior predictions
without undue time penalties,” says
Chuck White, vice-president of engi-
neering at Quad Design. “The confor-
| mal mapping we do is similar to a

Smith chart, which maps an infinite
plane into a finite-sized plane. In es-
sence, we warp space to do a finite
computation. This means that we

Predicting the behavior of signals and crosstalk on complex circuits can help designers
avoid costly rework of prototypes. In this example, Quantic Laboratories’ Greenfield
simulator models the propagation of a signal generated within a multichip module
package passing through the leads of its ceramic package, across part of a printed
circuit board, through a connector, and through a ribbon cable, and being received

at another connector.

62 MAY 1,1991 COMPUTER DESIGN




iaaAsmasaasssaansase

)
T

Take a Close Look at What's
Behind Your PC CPU Board!

I—Bus has a lot more to offer the OEM and System
Integrator than a family of CPUs with great price/
performance. The I-Bus T.O.P.S.™ (Total OEM Program
Support) Plan is designed specifically for OEMs and
System Integrators:
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— Program and Project Management

— Peripheral Sourcing
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— Life Cycle Support Program

— Unprecedented 2 Year Warranty
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assemble and test your system (our boards and/or
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it all the way to drop shipment to your customer.
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Integrator, utilizing PC technologies in their application
and products. Call today about the I-Bus OEM
Developer’s Program — a total support program that
saves you time and cost in the design phase, and
continuous support over the life of your system.
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[-Bus, 9596 Chesapeake Drive, San Diego, CA 92123 (619) 569-0646 FAX: 619-268-7863
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don’t have to specify boundary con-
ditions or boundary sizes because
we're effectively considering an infi-
nite space in our analysis. Not hav-
ing to take these boundary condi-
tions into consideration makes a
more efficient algorithm.”

XTK uses the Crosstalk Field Ex-
tractor, which takes the designer’s
conductor geometry data to calcu-
late signal line characteristics for all
the traces in a given configuration.
It also determines the degree of
crosstalk and other distortions that
will affect each set of parallel <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>