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Add-on boards boost
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Unparalleled, paraliel
erformance.

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

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

The first array controller offering
SCSI-2 as its host interface, as well as
the first offered as a board level pro-
duct, the Rimfire 6600 Series supports
four data drives plus a single redundant
drive. Because all disk data transfers
occur in parallel, the array appears to
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the host as a single SCSI drive. For
you, that means excellent performance.
Transfer rates and capacity four times
that of an individual drive. And excep-
tional data availability.

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

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

Ciprico and Rimfire are registered trademarks of Ciprico, Inc.  Disk drive courtesy of Seagate Technology
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compatible products, call Ciprico, the
industry leader in technology, tech-
nical support, customer service and
respondability at 1-800-SCSI-NOW
(1-800-727-4669). European custom-
ers call our United Kingdom office,
(0703) 330 403.

CIPRICO

2955 Xenium Lane
Plymouth, MN 55441

CIPRICO LISTENS. AND RESPONDS.
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O-Layer
VME Backplane!

Connector-
Side, Pads Only

Signal Plane A

Ground Plane

Vcc Plane

Signal Plane B

Signal Plane C

Ground Plane

Vcc Plane

Signal Plane D

Solder-Side, Pads Only

There’s Logic To E very Layer!

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

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

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

There’s more logic on the out-

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

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

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

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

© Copyright 1990, Electronic Solutions

side. Schottky diode terminations.
Interrupt and Bus Grant jumpers
accessible from either side. Wire
wrap pins with shrouds on the
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outside) story on the highest per-
formance VME backplanes ever
made. It's the logical thing to do.

N Electronic
Solutions

UNIT OF ZERO CORPORATION

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

Call Toll Free: (800) 854-7086

In Calif.: (800) 772-7086
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- MICE-111-80C186
DEVELOPER’S KIT
BEFORE
DECEMBER 31,
AND SAVE AN
ADDITIONAL

$1995

with a FREE hyperSOURCE-186
high level interface!

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

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

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

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

MICROTEK

The Leader in Development Systems Technology ™
MICROTEK INTERNATIONAL, INC. Development Systems Division
3300 N.W. 211th Terrace, Hillsboro, OR 97124 e (503) 645-7333 ® Fax (503) 629-8460
CIRCLENO. 3

Microtek, MICE-II-80C186, hyperSOURCE and “The Leader...” are trademarks of Microtek International, Inc. 80C186, 286, 386, 3865X, 486, 486SX, ICE, ICE-186 and OMF are trademarks of Intel Corp. ES-1800 is a frademark of Applied
Microsystems, Inc. AM386 and AM386SX are trademarks of Advanced Micro Devices, Inc. 68000/10/20/30, 68EC020/30 and 68302 are trademarks of Motorola Corp.
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GOT VERY FULLY.

VERY FAST.

TOGETHER, MATSUSHITA AND LSI LOGIC GAVE THE NEW
PANASONIC PALMCORDER A CLEAR ADVANTAGE: FUZZY LOGIC.

The market: volatile and changing fast. The
products: getting smaller. And doing more. The
competition: tough. The potential: significant world-
wide sales gains from volume production of a
superior camcorder.

No wonder Matsushita designers chose to
work with LSI Logic to help create the cell-based
ASIC chips for the new Panasonic Palmcorder.”
Our unique expertise in ASIC design tools

and technology not only helped Matsushita make
the new Palmcorders dramatically smaller, but
helped add remarkable new capabilities as well.
Including a new image stabilization system
based on fuzzy logic. =
And everything was done in record time.
From start of design to volume worldwide pro-

1551 McCarthy Blvd., MS D102, Milpitas, CA

duction, Matsushita and LSI Logic created each
of the two key ASIC Palmcorder chips in less
than 5 months.

We can do the same for you. LSI Logic
offers the design tools, engineering expertise, and
worldwide manufacturing capability to help bring
your new and improved electronic products to
market on time.

And in volume.
Call us at 1-800-451-2742 or write to LSI Logic

LSIIK )(;l(' :
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You’ve chosen the
’040 because you
need maximum per-
formance in your VME
system. But look care-
fully, because other
Single Board
Computers may

give you only half of
what you expected
from the "040.

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

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

sen

00 @0 a9 N
L S )

-----

........

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
VME®64 to win
this comparison.

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

I/0 Modules

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

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

VMEG64 is a trademark of Performance Technologies. Inc.

Synergy Microsystems, Inc.

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

Write: 80 MBytes/sec DRAM
67

Read. § B8 Burst

50 | Rates

A 25 MHz 040
is capable of
accessing mem-
ory at 80 MB/s.
The closer you
are to this max-
imum, the more

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
S$V430 from

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

030 Only

' SYNERGY

microsystems

CIRCLE NO. 5

040 perform- Wait States

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.

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

you one.



NEWS BRIEFS NEWS BRIEFS NEWS BRIEFS NEWS BRIEF

Air Force gets tough on
top-down design

Defense contractors who have
been waffling on whether to com-
mit to VHDL top-down design
methodologies have gotten a
nudge from the Department of
Defense. A new Air Force procure-
ment policy goes way beyond cur-
rent regulations (which call only
for VHDL documentation of de-
signs) by basing contract awards
on the use of VHDL throughout
the design cycle. While the policy
stops short of limiting awards to
contractors that fully embrace
VHDL, it’s clear that those who
use such tools have a better shot
of landing a lucrative government
contract than those who don’t.
Currently, many contractors use
traditional design tools to com-
plete a project and submit docu-
mentation written in VHDL after
the fact. The Department of
Defense is seeking tighter controls
on design quality by demanding
that projects follow a top-down de-
sign paradigm with measurable re-
sults at three milestones—concept,
prototype and production. It’s ex-
pected that the Army and Navy
will soon follow suit, a move which
will light a fire under traditionally
complacent defense contractors.
—Miike Donlin

ASIC east meets
EDA west

Fujitsu Microelectronics (Tokyo,
Japan), in an effort to provide de-
signers with a more advanced
level of tool support, has formed a
long-term, multimillion dollar tech-
nology partnership agreement
with Cadence Design Systems
(San Jose, CA). In the deal, the
companies will jointly develop and
market an advanced ASIC design
system for Fujitsu’s commercial
and internal markets. Fujitsu’s de-
sire to direct more resources on
the advanced ASIC design market,
and support for both ASIC and
board-level designers, was the
main reason for the deal.
Scheduled for release in 1992,
the first jointly developed products

will include a front-to-back end,

advanced ASIC design system for
sub-micron high-performance
ASICs of 20,000 to over 200,000

| gates. Distribution and support of

ASIC libraries are also spelled out
in the deal. Initial joint efforts will
focus on key ASIC design method-
ologies such as timing-driven de-
sign, clock-skew management,
hierarchical design, and incremen-
tal design. For its part, Cadence
will enhance several of its tools in-
cluding those for simulations, tim-
ing analysis, synthesis, composition,
and place-and-route.

According to Fujitsu, the deal
with Cadence was a recognition
that merely supplying the tradi-
tional ASIC design kits is not good
enough in light of today’s shorter
design cycles and higher perfor-
mance requirements. Joseph B.
Costello, president and CEO of Ca-
dence, described the partnership
as an example of the sort of rela-
tionships ASIC vendors must forge
with EDA vendors if they wish to
provide designers with advanced
design environments.

—Jeffrey Child

Teaming ASIC technolo-
ies and embedding
unction blocks

With the recently announced
TC165G/E gate arrays from Ver-
tex Semiconductor (San Jose, CA),
now a Toshiba subsidiary, ASIC de-
signers will have the chance to
evaluate the combination of the
Vertex expertise in system-level
ASIC design with Toshiba’s proven
0.8-um CMOS process (gate delay
less than 260 ps). Like LSI Logic
and Motorola, Vertex is offering
users the option of embedding
fully diffused SRAM on the gate
arrays—up to 256 kbits on master-
slices that range from 33,000 to
361,000 gates. Users can also em-
bed ROM, multipliers, adders, sub-
tracters, ALUs, and barrel shifters,
as well as other macros. Internally
developed masterslice compiler
software can generate a master-
slice with embedded functions, “in
a matter of minutes,” according to
Vertex.

An ardent proponent of an up-
front design-for-test methodology,

Vertex automatically inserts testa-
bility into embedded functions, as
well as the rest of the gate array
design, with the Vertex-developed
test logic synthesis and scan inser-
tion tools. Vertex guarantees users
greater than 99 percent stuck-at
fault coverage with no test vector
development and no performance
penalty in the datapath. And with
its proprietary physical synthesis
tool, Vertex claims that it opti-
mizes the logic of the entire chip
at one time to ensure that the en-
tire design is optimized for the
highest level of performance.
—~Barbara Tuck Egan

Compass ASIC tools
primed for VHDL design

During the nine months since be-
ing launched as a wholly owned
subsidiary by VLSI Technology
(San Jose, CA) to sell open tools
and libraries to ASIC and ASSP
(application-specific standard prod-
ucts) designers, Compass Design
Automation (San Jose, CA) has
been improving the ASIC tools pio-
neered by VLSI. With that toolset,
dubbed the ASIC Navigator De-
sign System and released about
two weeks ago, users can now mix
and match design-entry methods,
including graphical high-level de-
sign entry from which VHDL can
be generated. Compass’ goal has
been to tighten the design flow
and to generally enhance the
tools, which are no longer silicon-
specific, for top-down design.

Compass president, Dieter
Mezger, says, “The Navigator se-
ries demonstrates our ability to le-
verage a 10-year heritage of
providing cutting edge technology
to address the increasing demands
to place systems on silicon. The ca-
pabilities that we are announcing
today define the direction that
EDA vendors will have to follow to
provide the tools necessary to han-
dle the level of complexity de-
manded by the market.”

Among the Compass capabilities
to which Mezger was referring is
the production of a behavioral
VHDL description of the entire
specification and the ability to par-

Continued on page 10
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After all, it’s Sun.

@ That'’s right, FORCE and Sun have
& & teamed up to offer one of the brightest
a ’ new products in embedded systems.

@ The SPARC™ CPU-1E engine. It’s a

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

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

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

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

TERS

K XLCE

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

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

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

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

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

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

VME at its best.

OUR NEW PARTNERSHIP
ISAS HOTAS IT GETS.

CIRCLE NO. 6
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Continued from page 8

tition and synthesize directly from
that same specification. Compass’
ASIC Synthesizer accommodates
specialized structures such as

well as general logic, and its test
synthesis tools incorporate a BIST
methodology as well as internal
scan and boundary scan. Compass
doesn’t have its own VHDL simula-
tor and thus relies on a joint mar-
keting agreement with Vantage in
this country and an OEM relation-
ship with Vantage in Europe.
—DBarbara Tuck Egan

New C for DSP

A new software toolkit from Mo-
torola’s Digital Signal Processor
Operation (Austin, TX) should
help boost the performance of code
running on that company’s 24-bit
56001 DSP chip. The GNU-based
56001 C compiler with a source-
level debugger costs a mere $709.
Users of the 96002 “Media En-
gine” and 16-bit 56100 chips will
have to wait a little longer for
Moto to produce a version to run
on their processors. Meanwhile,
NEC Electronics (Mountain View,
CA) has turned to Intermetrics
(Cambridge, MA) to provide its C-
compiler and XDB debugger for
NEC’s uPD77240 DSP processors.
—Dave Wilson

Disparity between
desktop and real-time
CPU power?

The demand for more raw CPU
power seems to be increasing in
the embedded market, but lan-
guishing in the arena of desktop
systems. The reason: the ability of
software to take advantage of the
power offered by today’s micropro-
cessors. Compaq (Houston, TX)
and IBM (Armonk, NY) have re-
cently introduced high-performance
systems selling for premium prices
and those systems have gone beg-

do not exist which let users derive
the benefits of the higher-perfor-

ging because software applications |

. machines and the expected fruits \

memory and datapath elements as |

mance hardware. The situation
may get even more extreme with
the introduction of new Advanced
Computing Environment (ACE)

of the Apple/ IBM alliance.
Conversely, embedded systems
appear to be about to make a sig- ‘
nificant shift from the mostly 4-
and 8-bit systems of today to more
and more 16- and 32-bit systems. ‘
The shift here is spurred by the de-
mands of possible applications. ‘

| That, in turn, according to a study

|
|
|
|
|
|
|

|
|
|

by International Data Corpora-

tion, will lead to a doubling of the 1
real-time embedded software mar-
ket over the next three years, from ‘

| $3.4 to $6.7 billion, with an in-

creasing number of developers ‘
seeking off-the-shelf solutions to
improve their time-to-market. In
the embedded arena, the develop- ‘
ment is pushed by a demand for
more functionality and will doubt-
less spur more RISC-based de- ‘
signs. In the desktop arena, users
will have to be convinced by the
availability of applications that ful-
fill their needs that they should ‘
buy the higher-powered machines. |

—Tom Williams

Happy New Year, Vic...

Although it’s been available for
years, the VIC VME interface chip
still isn’t working properly under
all circumstances—at least accord-
ing to one VME vendor intimate
with the device. Apparently, when |
a slave access and a write-posted |
access occur on the VMEbus at the ‘
same time, the VIC chip can’t han-
dle the pressure and comes to a
screeching halt. The chip’s owner, ‘
Cypress Semiconductor (San Jose,
CA), is committed to developing a
better VIC sometime next year.
For its part, VME vendor and
VMEG64 developer Performance
Technology (East Rochester, NY),
is rumored to be brewing some
fresh SBus interface silicon to-
gether with LSI Logic (Milpitas,
CA) to support Performance’s line
of SBus cards.

—Dave Wilson

| and debug VxWorks applications.

| gineers incorporate boundary

| transferring information from paral-

| ity to the terminals, offloading host

Tl pitches standard
to IEEE

Texas Instruments (Dallas, TX) is
proposing a serial vector format
(SVF) standard to the IEEE
1149.1 Working Group that will
let boundary scan test informa-
tion pass between design and test
tools and equipment. The stan-
dard, developed by TI, Teradyne
(Boston, MA) and other test
equipment suppliers, will let en-

scan testability throughout a
product’s design cycle by provid-
ing portable test vectors for
chips, subsystems and systems.
The IEEE 1149.1 standard,
adopted in 1990, describes a four-
wire serial test interface and bound-
ary scan architecture useful
throughout a system’s life cycle—
from design through assembly to
test—and at any level of integra-
tion. Without any standard for

lel-oriented tools, such as simula-
tors, to the serial format required
by 1149.1 has led to proprietary
SVF solutions. —~Miike Donlin

X marks the spot

Lots of excitement is building
around X Windows—especially at
developers of real-time operating
systems. Microware Systems (Des
Moines, TA), for example, has an-
nounced an X Server package for its
0S-9/68000 real-time operating sys-
tem. Known as the X Windows sup-
port pak, the package will let system
integrators build stand-alone, real-
time systems that utilize the X Win-
dow system for the user interface.
Meanwhile, the news from Hewlett
Packard (Waterloo, Ontario,
Canada) is that Wind River Systems
(Alameda, CA) has been selected to
provide real-time performance to
HP’s 1960-based X stations. Ap-
parently, HP needs the operating
system to add local client functional-

systems. In a separate announce-
ment, Wind River Systems has also
disclosed that it has two new tools—
windX and VxGDB —which will let
real-time developers create GUIs

—Dave Wilson
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If your VAX or VMEDbus needs
16.7 Million Colors, call (510) 531-6500.

Peritek Corporation
5550 Redwood Road, Oakland, California 94619
West Coast (510)531-6500 fax (510)530-8563 Mid West (303) 791-9161 fax (303) 791-9160
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TP41V DUAL VME/VSB FOR
MULTIPROCESSOR APPLICATIONS

o MC68040 25-33MHz: 20MIPs, 3.5MFLOPs at
25MHz, Integral FPU, 2 x 4Kb Caches
e 2-16Mb DRAM onboard, Dual banked,
Multiported to CPU, VME, VSB and LAN
e Segmented Memory Protection for VME/VSB
access
e VME Rev C IEEE1014:
e System Controller
e Interrupter and handler

® 16 vectored interrupts M ( 6 8 O 4 O g
e DTB Master/Slave g
e BLT transfers e 4Kb Mailbox /g

e VSB Master/Slave
e Interrupter and handler
e 16 vectored interrupts
e Ethernet IEEE802.3 with 32bit DMA Controller
e 128Kb to 2Mb EPROM in 2 JEDEC sockets
e 2 xRS232 ¢4 x ClO e 12 x Counter/Timers
e Software support includes:
o pSOS+" e Velocity e VxWorks
o TP-1X/68K V.3.2 implementation of UNIX

If you would like information on these,
or any other Tadpole products,
call us TOLL FREE on:

1 800 232 6656 for US enquiries

For European enquiries contact:
Tadpole Technology plc Tadpole Technology SA
Cambridge Science Park 44 Avenue de Valvins
Milton Road 77210
Cambridge CB4 4WQ Avon-Fontainebleu
Ethernet s a trademark of the Xerox Corporation ENGLAND FRANCE

MC68040 is a trademark of Motorola Inc
Tel: 0223 423030 Tel: 331 60 72 50 60

pSOS + ™ is a trademark of Software Components Group
Velocity is a trademark of Ready Systems 2
VxWorks 1s a trademark of Wind River System Inc Fax: 0223 420772 Fax: 331607251 11
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TP40VVERY HIGH PERFORMANCE
SINGLE BOARD VME COMPUTER

o MC68040 25-33MHz: 20MIPs, 3-:5MFLOPs at
25MHz, Integral FPU, 2 x 4Kb Caches
e 2-32Mb Exchangeable DRAM Module, Dual
banked, quad-ported to SCSI,VME, LAN and
CPU
e VME Rev C IEEE1014:
e System Controller
e Interrupt handler
e 4Kb Mailbox
e DTB Master/Slave
o BLT transfers
e SCSI interface on P2. 32bit DMA and NCR
53C90A achieving sustained data transfers up
to 4.5Mb/sec
o Ethernet IEEE802.3 with 32bit DMA Controller
e RTC with 2Kb SRAM
o 8bit user 1/0
e 2xRS232 ¢2xCIO
¢ 6 x Counter/Timers
e Software support includes:
* pSOS+" e Velocity e VxWorks
o TP-1X/68K V.3.2 implementation of UNIX

Tadpole Technology‘i\

CIRCLENO. 8



§ EDITORIAL

Being creative is
more fun than
being routine

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

Anything but routine

H ere at Computer Design, we like to think of ourselves as a
technology magazine as opposed to a product magazine. As such,
we focus more on design decisions than on design details, on de-
sign issues more than on design implementations, on future
developments more than on available features, on strategies more
than on specifications, and—perhaps most important of all—on
trying to provide some insight rather than instruction. It’s the
difference between what we call our “why-to” editorial and the
“how-to” editorial that comprises the stock and trade of the tradi-
tional product-oriented design magazines.

What we provide is essential reading for the design engineering
managers and senior design engineers like yourself, and some-
thing you won't find in any other publication. But there comes a
time each month when I envy the chief editors on the product-
oriented publications. It’s the time of the month when I sit down
with the editor who wrote the Special Report for the upcoming
issue, our presentation manager, and any other editor who’s un-
lucky enough to be walking past my office when we sit down for
our monthly cover meeting. Because product-oriented magazines
use product-oriented covers, they don’t really have to push their
creativity. They can simply base a cover concept on a specific pro-
duct. What’s more, they can get a lot of “free” help from any of the
multitude of vendors they routinely write about because every ven-
dor wants to have his product featured on a magazine’s cover. Not
only will a vendor offer to come up with the cover idea, he’ll do all
the work as well!

But how do you illustrate a technology development, a design
issue, a concept, a strategy, a performance enhancement, or a
trend? Believe me, it’s a lot tougher than asking someone to come
up with a product photo. But it’s also a lot more fun because being
creative is more fun than being routine.

I would like to think that all of our readers understand that
we’re having a lot of fun with our covers. We want you to find
them amusing, sometimes inscrutable, entertaining. We want you
to find them anything but routine. We want you to understand
that they’re different, and that the difference between our covers
and those of other publications in this business are as different as
the editorial between the covers.

But perhaps you don’t look at our covers too closely. To give you
a bit more incentive, we've been embedding little bits of “business”
(as they say in the theater), sometimes subtly—as in last month’s
cover where the sirens’ notes chirped CAE, AD, CAD, AD—and in
the rebus writing on this month’s cover. Can you decipher what’s
on the doors? If you can, drop us a note.

Whoever gives us the correct explanation wins a prize. If we re-
ceve more than one explanation, we’ll throw them into a hat and
choose one. What’s the prize? We're keeping that a mystery until
next issue.
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RADISYS GIVES VME
THE INSIDE
ADVANTAGE

EMBEDDED PC. @ ATTACHED PC

EXM
Expansion
Modules

EPC Embedded PCs Mass Storage Modules
EPConnect
Software

.

EPC MODEL EPC-1

(shipping since Aug '88)

EPC-3
(shipping since Aug '89)

EPC-4
(shipping since Mar '90)

EPC-5
(shipping since Oct '90)

Processor Modules:

CPU 80386 80386SX 80386 80486

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

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

Expansion Capabilities:
PC Add-in Cards Yes Yes
EXMbus Expansion N/A EXM Expansion Modules
EXM-1 Ethernet

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

40 MBytes
3.5"/1.44 MBytes

40, 100 or 200 MBytes
3.5"/1.44 MBytes

EXM-5 Modem

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

EXM-9 IDE/Floppy Ctrl
EXM-10 Ethernet

EXM-11 Timer/Counter
EXM-12 Prototyping Card

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

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

CIRCLE NO. 9

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




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

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

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

* Up to 48Mbytes on-board
memory

* Optional 256K write back
cache memory

HQP386C

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

* 128K write back cache
memory

HQP386SXC
*16/20/25Mhz 803865X

* Up to 16Mbytes on-board
memo

* 64K cache memory

* Up to 1.5Mbytes FLASH
EPROM on-board

Toronto MicroElectronics Inc.
1%\18 Bonhill Rd. # 1 Mississauga, Ontario, L5T-1C4

Tel: 416 564-4833 + Fax:416 564-4768
CIRCLE NO. 10

| 7126, Fax (617) 232-0854.

Contact-free soldering
and de-soldering

LEISTER

Of SMD, DIP and pin grid components and connectors in a matter of
seconds with the Leister-Labor “S”hot-air tool. Electronic control of
temperature and air supply, ESD safe. Over 400 special nozzles
available.

7 January 22 - 25

Ask for free brochure UW 154

Brian R. White Co., Inc.,
Ukiah, CA 95482
Farmingdale, NJ 07727

313 Henry Station Road

phone: (707) 462-9795
phone: (908) 938-2700

CIRCLE NO. 11
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CALENDAR 1 A

January 14 - 15, 1992

San Diego Electronics Show

S R S SIS g
west Technology Expo, the San P
Diego Electronics Show features seminars, demonstrations
and technical sessions on electronics packaging for military
and design engineers, converting to ISO-9000 standards,
FDDI basic architecture and implementation, VME packag-
ing, PLDs, and switch technology for the European Commu-
nity. Over 300 exhibitors are expected and the show features
an all-new CAD/CAM computer lab offering hands-on experi-
ence. Information: Epic Enterprises, 3838 Camino Del Rio
North, Suite 164, San Diego, CA 92108, (619) 284-9268, Fax
(619) 284-7750. Circle 202

January 14 - 16

ATE & Instrumentation West ATE &
Disneyland Hotel, Anaheim, CA. This con- Instrumentation
ference for test professionals will offer con-  Conference -
ference sessions, tutorials, minicourses, and forums on sys-
tems integration, service, manufacturing, design, and defense
issues. More than 75 companies will be exhibiting test equip-
ment and services. Information: Miller Freeman Expositions,
1050 Commonwealth Ave, Boston, MA 02215-1135, (800) 223-
Circle 203

Internepcon Japan ‘92

Makuhari Messe (Nippon Con- INTERNEPC@N
vention Center), Chiba, Japan. PAN °92

INJ 92 serves the electronic manufacturing industry and is
one of the most well-established electronics trade shows in
Asia. INJ ’92 will feature more than 30 technical sessions
covering design packaging, printed circuit fabrication, circuit
assembly, surface mount technology, and testing. Information:
Cahners Expositions Japan, Ltd, Shinjuku Nomura Bldg, 1-26-2
Nishishinjuku, Shinjuku-ku, Tokyo 163, Japan, Phone: 03-3349-
8501, Fax 03-3345-7929 or The Reed Exhibition Companies,
999 Summer St, PO Box 3833, Stamford, CT 06905, (203)
964-0000, Fax (203) 964-0176.

Circle 204

February 4 - 6

AFCEA 3rd Annual Computing Conference
& Exposition
Hyatt Regency Crystal City, Arlington, VA. The AFCEA An-
nual Computing Conference & Exposition (ACCE) presents
tutorial sessions and five technical tracks offering in-depth
coverage on artificial intelligence; information security; soft-
ware development; CIM; civilian applications of information
technology; and modeling and simulation. More than 80 exhib-
itors will present state-of-the-art technologies. Information:
AFCEA International, Programs Dept, 4400 Fair Lakes Ct,
Fairfax, VA 22033-3899, (703) 631-6200, Fax (703) 8189177.
Circle 205

continued on page 18




1386, 1486 single
board comput-
ers—versatile,
powerful

Built around a 25-
33MHz 80386DX, the
versatile I386 features
32K cache (1386/25), or

128K cache (1386/33),
with up to 32MB of 70ns SIMM DRAM, plus either an 80387DX
Coprocessor or a Weitek 3176 Numeric Data Processor. The 1486
offers superior processing power for any system configuration
using either the 80486 DX (25 or 33 MHz) or 80486SX (25MHz) CPU,
with optional 256K cache. Both incorporate an IDE hard disk inter-
face, a floppy disk controller, two serial and one parallel port, and a
programmable Watchdog timer. Contact I-Bus, 9596 Chesapeake
Drive, San Diego, CA 92127. Tel. (800) 382-4229, Fax (619)
268-7863.
CIRCLE NO. 100

Model 4820 —
maximum slots,
maximum disks

Now for the first time,
OEMs and Systems
Integrators can im-
plement designs in-
corporating up to 20

full-length AT cards,
using the new 4820 enclosure from I-Bus to advance current limits
of passive backplane enclosure technology. Rack mount, tower and
desktop configurations provide an adjustable mechanical hold-down
bar, plus front access to up to five half-height drives or two full-
height drives and one half-height floppy drive, in a shock-mounted
drive bay. Options include 275W or 375W power supplies. Contact
I-Bus, 9596 Chesapeake Drive, San Diego, CA 92127. Tel. (800)
382-4229, Fax (619) 268-7863.

CIRCLE NO. 101

Customer input guides Model 16l
Enclosure design

Design and development of the revolutionary
new 161 PC Bus System from [-Bus has been
totally governed by customer input — as the
16I’s unparalleled array of features demon-
strates. The 161 offers 16 full-length AT slots,
with an adjustable mechanical hold-down bar.
275W or 375W power supplies are optional. Or,
if the backplane is segmented (8X8), two sepa-
rate 150W power supplies are provided, one
dedicated to each segment. Power supplies are
easily replaced on their own service module.
Up to eight half-height drives or four full-
height drives (or any combination) are located
in a shock-mounted drive bay, accessed from
the front via a slide-out drive drawer for easy
drive addition or replacement. Rack mount,
tower and desktop configurations are avail-
able. Contact I-Bus, 9596 Chesapeake Drive,
San Diego, CA 92127. Tel. (800) 382-4229,
Fax (619) 268-7863.
CIRCLE NO. 102

1386SX — high
performance package

Incorporating a 20 or 25MHz 80386SX CPU
and using VLSI, surface mount and CMOS
technologies, the 1386SX is the most compact
I-Bus single-board computer. Also, it operates
on less than 6.5W of incoming power. The
1386SX features 64K cache, a programmable
Watchdog timer, advanced power-fail detect
circuitry, 1.5MB of Flash EPROM/EPROM,
an IDE hard disk interface, a floppy disk con-
troller, plus two serial and one parallel port.
Contact I-Bus, 9596 Chesapeake Drive, San
Diego, CA 92127. Tel. (800) 382-4229, Fax
(619) 268-7863.
CIRCLE NO. 103

So Why Should Your CPU Source
Also Be Your Enclosure Source?

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

All trademarks are the property of their
respective companies,

We can give you at least five reasons.
But the most important is I-Bus technology.
[-Bus is a computer company, providing
systems solutions to systems problems.
And we'll put the finest in proven - and
evolving - PC technology to work for
you: commercial and industrial enclo-
sures* from 6 to 20 slots; 12-16MHz
286 CPUs and 20-25MHz
386SX CPUs with solid-state
disks; 25-33MHz 386DXs,
486DXs and 486SXs, all with
cache - and fully integrated
486s with hard disk and

SVGA interfaces.

And don't forget TO.P.S.™

If you're an OEM or Systems
Integrator using PC tech-
nology in your commercial
or industrial products, [-Bus
TO.PS™ - Total OEM Pro-
gram Support - guarantees you
the finest in Design, Manu-
facturing and Engineering
Services; Systems Integration
Services; Product 'Life-Cycle'’
Support, and complete Customer
Support. All backed by what we
call ""Superior PC Technology."

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

j ![ 3 é i ’l A Diviston of Maxwell Laboratories
PC Technologies

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

(800) 382-4229

FAX: (619) 268-7863

CIRCLE NO. 104



CALENDAR
CONFERENCES

continued from page 16

February 4 - 6

BUSCON 92 West

Long Beach Convention Center, Long
Beach, CA. More than 150 exhibitors will be
featured at this bus- and board-systems conference. Technical
seminars will include more than 66 lectures and tutorials for
software developers and systems engineers working with
backplane buses. Attendees can choose from topics which will
highlight physics, architectural features, specifications, and
protocols and design issues associated with major buses such
as VMEbus, Multibus I and II, STD and STD32, PC/AT/EISA
and MCA, as well as Futurebus and SBus. Information: Con-
ference Management Corp, 200 Connecticut Ave, Norwalk, CT
06856, (800) 243-3238.

BUSCON/92-WEST

Circle 206

February 18 - 20

SysComp/92-West

San Jose Convention Center, San Jose, CA.
The only OEM systems/subsystems compo-
nents conference and exposition. The tech-
nical program will cover microprocessor/system and bus ar-
chitectures, power sources, display and interface technology,

mass storage and new developments in media, embedded
software programming, system packaging and concurrent en-
gineering and achieving cost, quality and time-to-market goals.
The exhibition will feature vendors of OEM computers, ICs,
board-level products, power sources, mass storage, displays,
backplanes and enclosures and much more. Information: Paul
LaGris, 3432 Timberlake, Costa Mesa, CA 92626, (714) 966-
1526, Fax (714) 241-1108. Circle 207

February 18 - 20

RISC 92

Le Baron Hotel/San Jose Convention Center, San Jose, CA. To
be held in conjunction with SysComp/92-West, RISC "92 will
be the premiere gathering of designers and design managers
involved with Reduced Instruction Set Computer (RISC) archi-
tectures, systems, programming and applications. A combina-
tion of lectures, tutorials and panel discussions will cover areas
such as RISC-based multiprocessing systems; fundamentals of
Sparc, MIPS R3000/4000 and other architectures; advances in
RISC-based CPU boards for standard buses; RISC in multime-
dia applications; compilers and software development tools,
and many more topics. Information: Paul LaGris, 3432 Timber-
lake, Costa Mesa, CA 92626, (714) 966-1526, Fax (714) 241-
1108. Circle 208

E
A

It Is Technology.
VenturCom’s real time UNIX product family has the only real time
kernel for standard hardware platforms which is AT&T"s UNIX Sys-
tem V. Not a simple UNIX clone. Not just UNIX on top of a real
time executive.

Real UNIX provides designers with SVID and POSIX
standards, RFS and NFS, X-windows, Streams, complete develop-
ment tools, multiple DOS under UNIX tasks. And early access
to future technologies.

Real time adds performance and functionality to UNIX with preemp-

tive and biased scheduling, contiguous file

much more.

Ask us about VENIX™ for 80286/80386 PCs and Single Board

Computers; RTX™ for other UNIX versions, such as Interactive System’s
and small, diskless, and ROMable UNIX kernels. Find out why
Foxboro, GE, and many others are using VenturCom's real time

UNIX products.

v VenturCom

Real Time/Real Unix
215 First Street, Cambridge, MA 02142 (617) 6611230
Nippon VenturCom, Inc., Tokyo 102, Japan 03-234-9381

UNIX is a registered trademark of AT&T
386/ix is a trademark of Interactive Systems Corp.
VENIX, RTX are trademarks of VenturCom, Inc.

tem, average interrupt latency of
50 us, bounded context switches, memory locking, asynchronous I/0, and

CIRCLE NO. 13
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0OS-9000. Bringing Economy of Design
to Industrial 386 PC Developers.

pd: -
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Now, real-time high-performance system

IR
z

software is available for your industrial PC.
Microware Systems Corporation, the
world’s leader in real-time VME system
software, brings an economical real-time
solution to industrial PC developers. In-
troducing OS-9000}" the first real-time
operating system designed to unleash the
power of your 386™ hardware.

Real-Time Response To
Control Multiple Tasks

Why waste the power of your 386 by letting
it control only one function at a time?
Unlike PC-DOS, OS-9000 is a true multi-
user and multi-tasking real-time operating
system. Now you can utilize a single PC as a
powerful time-sharing system able to control
multiple processes simultaneously. And by
using industry-standard protocols (like
Ethernet and Arcnet), OS-9000 allows PCs
to be interconnected and connected to dif-

MORE CHOICES - MORE OPTIONS * TOTAL SUPPORT

e
5900 e

F 380 /PC-DOSS

ferent computers to exchange data quickly
and easily. This versatility tremendously in-
creases your productivity, while it reduces
development time and equipment costs.
Plus, interfacing to standard or custom 1/O
controllers is a snap.

Get OS-9000 Today
Pre-configured versions of OS-9000 are now
available for your 80386™ PC-compatible
hardware. These systems include integrated
development tools such as a “shell” user
interface, over 70 powerful utilities, a super-
lative C compiler, a C source-level debugger
and a screen editor. Your full-featured, “plug-
and-play” OS-9000/386 system is now avail-
able for just $995.

Call Microware® today to order your copy
of OS-9000. Or order a FREE copy of the
OS-9000 Catalog (your complete guide to
the OS-9000 Real-Time Operating System).

CIRCLE NO. 14
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Call Microware Today!

1-800-475-9000

In California, call (408) 980-0201

" UCoYl—

MICROWARE SYSTEMS CORPORATION

1900 N. W. 114th Street » Des Moines, lowa 50322
Phone: (515) 224-1929 « Fax: (515) 224-1352

PC-DOS s a trademark of IBM. 80386 and 386 are trademarks of
Intel Corporation. All other brand or product names are trademarks or
registered trademarks of their respective holders
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Technology

TASKTOOLS

STOP WASTING

and Design

TIME & MONEY The most | Directions
BSO/TASKING’S new toolkit
for déveloping software for powerful Set Of EDITOR-‘N-CHIEF/ASSOGATE PUBLISHER
the 68000 family called 68000 software A i
TASKTOOLS", beats all others
on the market today. Check out development SENIOR EDITORS
these features and benefits. tOOlS v aﬂable' ~ Warren Andregsdg)cgg%%sz & Subsystems
C COMPILER ; Barbara Tuck Egan, ASICs & ASIC Design Tools
*ANSIC (516) 473-1661
* Highly optimized code Michael G. Donlin, CAE/CAD Tools
- Reentrant code (508) 392-2123
« Direct control of I /O BENEHITS Tom Williams, fg&v;a;r;s&sgxelopment Tools
] Int?rrup £ handlers may be TASKTOOLS" offers you the Dave Wilson lnte;rated Gircuits
written in C following benefits: (508) 392-2176
* Floating point support + Reduced code size Geribds Cobiea:
* 68040 and 68332 support * Increased productivity Jeffrey Child, New Product Highlights
CROSSVIEW" DEBUGGER gg?ﬁgocm;er;twﬂon Ssde
* All major emulators supported Sy
i : . CHIEF COPY EDITOR:
» Multi-window interface II:](S)IrV[P gls)‘ér(’:' XlagéHR Apollo, Annette M. Staron-Wilson
* Code & data breakpoints A ASSISTANT EDITOR:
* Source level tracing  Multi object formats Lisa A. Coleman
. Stack tracing OTHER PROCESSORS PRESENTATION MANAGER:
+1/O simulation WITH SIMILAR SUPPORT Richard Sarno
ASSEMBLER & LINKER + Motorola 68HCI1 EDIT! ORgI\ali-r:glsliIsSTANT:
* Motorola compatible Ete% 282(1821 derivii
» FPU & MMU support : TI:/?S Py i ART DIRECTOR: Jan Horner
* Fully featured < Siemens S0CI66 ILLUSTRATORS: Manuel King
CALLUs COVER ART: Gary Torrisi
1-800-458-8276. AD TRAFFIC MANAGER:
Outside U.S.A. 617-894-7800. Kelly Rice
Fax 617-894-0551. (508) 392-2198
CIRCULATION DIRECTOR:
Robert P. Dromgoole
(918) 832-9213
BSO CIRCULATION MANAGER:
George Andrew
gsg(;‘:nla and CrossView are trademarks of TASK]NG (918) 831-9443
L G REPRINTS:
June Bozarth
8) 835-316
e it oot it o R S B e D e s =z
g X P ' PUBLISHER
CIRCLE NO. 15 David L. Allen
- — — - (508) 392-2111
— ASSOCIATE PUBLISHER/
NATIONAL SALES MANAGER:
Tim L. Tobeck

(508) 392-2116

If you see an ad in this issue that is part of COMPUTER DESIGN’s |
| nn\yell
PUBLISHING COMPANY

| Advanced Technology Group
[ Dr. Morris R. Levitt, Senior Vice-President
\ Leslie P. Cypret, Vice-President, Administration

nstant ata ccess System,

One Technology Park Drive
P.O. Box 990
Westford, MA 01886
| Tel: (508) 692-0700
Fax: (508) 692-0525

Postmaster: Send change of address form 3579
to COMPUTER DESIGN Circulation Department,
Box 3466, Tulsa, OK 74101

WVBPA ABP

just dial (617) 494-8338 from a FAX or touch tone phone and
follow the voice prompts to receive nnMPI“-Hl

the advertiser’s product data sheets e N R )
and Design |
__Directians|

Technology |

instantly!
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Pushing the Edge of Capacity...

1.65 GB in a 5.25-inch Form Factor.

R B - Rl R e - ) . Edge-to-Edge Performance
: MRAR (3 Q The DK516C-16 uses Hitachi's advanced propri-
etary technology to deliver 1.65 GB of capacity
and a fast 13.5 ms average access time.

Its SCSI interface provides a maximum data
transfer rate of 5.0 Mbytes/sec (synchronous), with
a 256 Kbyte data buffer and read look-ahead cache.

Or, if you have an ESDI application, look into
Hitachi's 1.54 GB DK516-15 with a 14 ms average
seek time and a 2.75 MB/sec data transfer rate.

Edge-to-Edge Quality

Choose the DK516 and you get a drive backed by

the quality and reliability of Hitachi—a $ 54 billion

company. Unlike other drive manufacturers, we

design, build, and test all key components in-house.
For more information about the DK516, or

any Hitachi disk drive, call 1-800-HITACHI.

-

IHOWCHI

Hitachi America, Ltd.
Computer Division, MS500
Hitachi Plaza

2000 Sierra Point Parkway
Brisbane, CA 94005-1819

@ HITACHI

Our Standards Set Standards

. @HITACHI |
'DN303A
aliRTA

= - HDSIVESIE=— |
. - @waveHl T3

-

Authorized Distributors:

CONSAN 612.9 J
A1 e 2-949-0053 S
1A, IL, IN, KS, KY. M. MN aye GENTRY ASS XN
NE, OH. piyy I, MN, MO, Np ASSOCIAT .
H. Piusburgh, pA, p) 800-877.2223‘\‘ o, F‘S lfoUAREI) 800-777-3478 i
s . GA. LA, MD, MS, NC. SC. TN\ CA.CO,NM, OR, UT. W w) sNAL 80
HITACH] (CANADIAN) C.SC, TN VA OR, UT, WA, wy) (CT, MA, M1 \%’2\&87“ 781 SPECIALIZED SYSTEMS
X TECHNOL OGy
; - 800-688-8
(AR, 1A, OK, TX) 993

LTD. 4168264100 ( inada
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WITH TRW
VIDEO ENCODER, ANYONE CAN
PRODUCE PROFESSIONAL VIDEOS WITHOUT
HOLLYWOOD BUDGETS.

PROD. NO.
SCENE 17.1,43 ROLL
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A/ Lights. Camera. Action.
,/ The monolithic Video Encoder is
?" here. Created by TRW, the film and
. production industry’s leading sup-
¥ plier of high-performance ICs. And
st the only company ever to be
awarded an Emmy for its video
IC technology.

Now, TRW brings you the first in its
new line of affordable multimedia ICs for desk-
top video: The TMC22090.

And that means converting RGB, YUV
or color-indexed computer images and graph-
ics into studio-quality NTSC, PAL or S-Video
signals can now be done with a single, low-cost
chip. One fabricated in TRW’s Omicron-C™
1 u CMOS process. Packaged in an 84 lead
PLCC. And, of course, designed with the full-
spec performance that is synonymous with
| TRW standards.
&  The TMC22090

| boasts a 256x8x3
color lookup
table, a

1988-1989
Emmy Award

i Island
‘ Travel

555-1626 '

A9

mask register
j and compatibility
== with 171 and 176
% RAMDAG:. All
of which means transparent interface with exis-
ting device drivers.
Better still, the high performance Holly-
wood has come to rely on is provided by 4:4:4
digital encoding, oversampled 10-bit outputs,

(04

STANDARDS SET. STANDARDS TO BE MET

and built-in test signals. The TMC22090 even
gives you a J[TAG interface for low cost pro-
duction testing. So for everything from simply
providing an affordable video output for com-
puter display boards, to
developing complex
desktop video work-
stations, you can design
in confidence. With
the video encoder from F\
the leader in video
ICs: TRW.

And you can
count on TRW to
of multimedia, too.
all, is just our

Island
Travel
555-1626

keep you at the forefront
/« This Video Encoder, after
4 " debut. We've got some

e sequels in development.
For data sheets, applications and

/& other information on TRW’s TMC22090

\'\
&
ao

Video Encoder, as well as to be first in line
¥ for coming attractions, call or write today:

TRW LSI Products Inc.,
P.O. Box 2472, LaJolla, CA 92038
(619) 457-1000, FAX (619) 455-6314

(800) TRW-LSIP (800) 879-5747

II 4 4

TRW LSI Products Inc.
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How Intelligent Can A

Remote I/0 Subsystem Be?

wwwwwww
.........

Introducing FILBUS, a powerful remote 1/O architecture
that lets your PC-compatible or real-time computer
communicate with up to 250 I/O modules over a

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

each module’s battery backup RAM or Flash EPROM.

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

a status change at another, without host intervention.

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

FILBUS is a registered trademark of GESPAC.

Fax. (602) 962-5750
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Try This Test!

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

I/O channels.

. 5,12, 24, 48, 15, 220, 250 volts AC/DC
Discrete 8, 16 or 32 points per module.
4-20mA., +/ - 10V, 12-Bit resolution
Analog 8 or 16 channels per module.
Serial RS-232C Programmable Interface
Counters | Quad channel, 32-bit counter, 500 kHz max.

THE INTEMIGEN oy
L anouSTRIAL

J‘ REMOTE 120
"'ensms

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

demonstration video.

Bl

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

USA - CANADA EUROPE INTERNATIONAL
50 West Hoover Ave.  Z.1. les Playes 18, Chemin des Aulx
Mesa, Arizona 83500 La Seyne CH-1228 Geneva
I - r 85210 USA France Switzerland
JL =] ::u;_. Tel. (602) 962-5559 Tel. 94303434  Tel. (022) 794 3400

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



John East on:

Technology
transparent
design

over the past 20 years, I believe the industry

is at a crossroad. While system designers
helped make the logic market one of the fastest grow-
ing segments of the semiconductor industry in the
late 1980s, designers’ productivity is at risk in the
1990s unless market players can provide higher
levels of integrated solutions to help customers get
innovative, new products to market at an ever-
faster pace. Instead of focusing on integrated solu-
tions, I've found that many of today’s suppliers of
logic-integration solutions are just protecting their
turf—hardly unexpected given the high-growth na-
ture of the business.

The programmable logic market was established in
the 1970s with the introduction of simple program-
mable logic devices and currently comprises PLAs,
PLDs, field-programmable gate arrays (FPGAs), and
variations of these devices. The programmable logic
market grew rapidly in the 1980s—a trend that’s
expected to continue well into the ’90s.

But the development of higher density, better
performing PLDs is only part of the answer to
continued market growth. For programmable logic
to meet market demands in the 1990s, vendors must
begin working together to provide open, standards-
based, integrated-logic solutions that span the de-
sign task linking these logic solutions to CAE/CAD
tools, EDA software, highly-integrated ASICs, and
a host of other hardware-, software- and silicon-
based capabilities.

B TTD to the rescue

One can summarize this open concept with a single
phrase—Technology Transparent Design (T'TD). The
concept, popularized by Alberto Sangiovanni-Vincen-
telli at the University of California, Berkeley, refers
to a vendor-independent hardware-, software- and
silicon-based design solution. T'TD provides the abil-
ity to design any system while putting off key process
and ASIC methodology decisions until the end. In
short, TTD is to logic integration what open systems

H aving watched the programmable logic market

John East is president and CEQ of Actel (Sunnyvale, CA).
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are to the computer industry. Without this level of
openness, the market will remain highly frag-
mented—with many players offering proprietary
pieces of the total solution.

TTD is an industry imperative. Today, designers
using one schematic capture or EDA tool on one
hardware platform cannot easily share data with
designers using other tools on other platforms. Com-
pounding the problem, when designers need to make
a transition from one type of PLD to another, inter-
faces have either been lacking altogether or provided
with great reluctance.

This lack of “ease-of-use” is more than just a nui-
sance. The obvious lack of integration between hard-
ware, software and silicon hampers engineering
productivity. As time-to-market pressures continue to
escalate, this bottleneck becomes an ever-more-vex-
ing issue for systems designers. Whether or not U.S.
companies—which currently dominate the program-
mable logic market—respond in a timely fashion to
this challenge, it's just a matter of time before industry
innovators seize the opportunity. We have all seen this
free market truism play out in every market sector,
from automobiles to computer systems to electronics.

The need for T'TD and FPGAs—as logic-integration
product vehicles—are heavily intertwined. Indeed,
TTD and FPGAs could actually transform the indus-
try. Over the past several decades, the electronics
industry has been transformed several notable times
by the entrance of new technologies. The first such
occurrence of a transformational development—or
paradigm shift—in the electronics industry occurred
in the 1970s when core memory was finally dislodged
by semiconductor memory. The wide-scale availabil-
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# JOHN EAST ON: TECHNOLOGY TRANSPARENT DESIGN

ity of inexpensive, highly integrated memory revolu-
tionized the industry, spawning a whole new family
of computer systems—the minicomputer—and such
notable market players as Data General (Westborough,
MA) and Digital Equipment Corp. (Maynard, MA).
The popularization of the microprocessor in the late
1970s and early 1980s had a similar impact and
represents the second paradigm shift in the electron-
ics industry. Once the single-chip microprocessor
gained a foothold in the early 1980s, systems and
peripherals devel-

any of the industry’s suppliers will provide designers
with complete flexibility at “design exit.” And be-
tween input and output, the ability to program devices
using industry-standard hardware is also important.
The emergence of TTD capabilities in all segments
of the logic-integration industry—from EDA to ASICs
tofoundries—would not only decrease time-to-market,
increase competitiveness and heighten innovation,
but would put FPGAs in the same league as semicon-
ductor memory and the microprocessor as industry--
revolutionizing

opers completely
abandoned the
practice of design-
ing and building

Implementing TTD for FPGAs

processors and op-
erating systems
software. The im-
pact on the indus-
try was nothing
short of revolu-
tionary. Develop-
ment costs and
time-to-market
plummeted. And a
multibillion dollar
industry—for per- 5
sonal and desktop SYNTHESIS

CAE
VENDORS

PLDTOOLS |  Epaas

STANDARDS
EDIF

developments.
In. fact,, TTD
could become the
leading FPGA
market driver.
TTD is impor-
tant given the
escalating pres-
sure to reduce
time-to-market.
Many new prod-
ucts are obso-

HARDWARE =€
PROGRAMMERS CUSTOMERS

Lol > lete in as little

o as a_year. This

bt | e |- e
SUPPLIERS

sify as time

computers—was
born.

passes. As a re-

Meeting the
logic-integration

the 1990s is going

In FPGA applications, TTD would give designers access to CAE software, PLD sys-
tems, synthesis tools, hardware programmers and design platforms and a vendor-
requirements of independent gate array migration path.

sult, the ability
to innovate se-
quentially and
rapidly is becom-
ing a matter of

to require more

thanacooperative spirit among vendors who service
the logic-integration market. Vendors will need to
fully embrace the concept of TTD to allow the inte-
gration of disparate systems, technologies, tools, and
software into a single solution for the end user.
Clearly, users of EDA tools continue to face the risk
of system or tool incompatibilities. These barriers
must be overcome if design productivity through the
use of programmable logic is to proliferate in the
coming years.

0 FPGASs: The third paradigm shift

For system designers, TTD would eliminate depen-
dence on any one company’s schematic capture or
simulation software, high-level synthesis support or
silicon/ASIC methodology. In the application of
FPGAs, TTD would provide designers with access to
the CAE software, PLD systems, synthesis tools,
hardware programmers, and design platforms of
choice, as well as vendor-independent gate array
migration paths.

Consider, for example, the ability to let designers,
for the first time, input and synthesize any high-den-
sity FPGA from a hardware description language
specification using an industry-standard tool such as
VHDL. Or, alternatively, consider the benefit of FPGA
design entry using a standard interface such as the
EDIF (Electronic Data Interchange Format). Within
the context of a TTD environment, either design-entry
scenario is available to designers. Moreover, a di-
rect migration path and access to gate arrays from

market survival.
The emergence of TTD is essential if engineers and
designers are to keep pace.

0 The state of the industry

The logic industry, by and large, is beginning to address
the TTD challenge. The emergence of EDIF—an output
language that supports file exchange—is a promising
development to help bridge the chasm between today’s
divergent suite of EDA tools. Also promising are the
emergence of industry frameworks, non-proprietary
hardware programmers, standards-based hardware
platforms, and translators that streamline the transi-
tion from one PLD to another.

The challenge for the logic industry is to offer an
ever greater degree of openness—TTD—among com-
plementary and competitive products and technolo-
gies. The closer the industry moves toward this ideal,
the better positioned it will be to meet evolving cus-
tomer demand for quicker time-to-market and re-
duced development costs.

In fact, we believe that the rapid proliferation of
FPGAs is leading quickly to a new era of logic inte-
gration in which PLDs—Ilike semiconductor memory
and microprocessors—are essential components in
every new system on the market, replacing the dis-
crete components and chip sets still used by many
vendors today to differentiate their product offerings.
Such wide-scale use and proliferation, accelerated by
TTD, is fueling a multibillion dollar market for
FPGAs, underscoring them as the electronics indus-
try’s third major paradigm shift.
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16 lines, No waiting

Your application is

first in line with the MVC 16-

line Async Commux. It’s got
processing capacity to
spare, thanks to a 16 MIPS
RISC, so system power goes
to your users —not I/0.
Character processing
and buffering is managed
on-board by our RISC, so
driver calls and host over-

head are kept to 2 minimum.

All 16 lines can operate at
38.4 KBaud. That's over
61,000 characters per sec-
ond throughput, double the
rate of other VMEBus async
controllers.

The MVC'’s advanced
features benefit both the
integrator and programmer.

Port and VMEbus parameters

are soft-configured and set

line-by-line. Modem control
is standard. Full software
support is also included,
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along with diagnostics and
a Streams driver.

Advanced memory
architecture and high-speed
buffering eliminate overruns
and port domination. Mem-
ory is expandable from 128KB
to IMB, so the MVC handles
today’s requirements and
future application needs.

With over 11 years
experience producing
advanced storage, communi-
cations and memory prod-
ucts, Macrolink delivers the
powerful and flexible MVC
in 8 and 16 line configura-
tions. Call us today. We won't
keep you waiting.

Macrolink Inc.,

1500 North Kellogg Drive,
Anaheim, California 92807.
Phone (714) 777-8800,
FAX (714) 777-8807.

mclcmlliin'all«® ine.
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B TECHNOLOGY DIRECTIONS

Silicon for Sonet slowly comes to light

Dave Wilson, Senior Editor

igital telecommunications
D networks are optimized for

voice traffic and aren’t re-
ally suited to the transmission of
data. What’s more, they provide
relatively low bandwidth and carry
a central computing overhead just
to control them. Central to their
philosophy is a rigid multiplexing
hierarchy, where the identity of an
individual channel is lost after it’s
multiplexed up to high speeds for
transmission with other channels.
Low transmission rates would be
fine if users would be satisfied with
simple voice communications. But
applications such as “multimedia”
demand that these networks em-
brace higher bandwidths, so that
users can transmit voice, data and
video over them.

Two standards—one from the
United States and one from
Europe—are providing direction for
next-generation telecom networks.
The U.S. standard is Sonet (Syn-
chronous Optical Network), the
European CCITT standard is SDH
(Synchronous Digital Hierarchy).
Compatible with one another (at
least at higher data rates), both are
optical standards that define a
means of transmitting data at rates
up to 2488.32 Mbit/s.

 siow growth at first

But Sonet and SDH networks won’t
spring up overnight. At present, the
majority of work in the area is purely
semicustom design work by telecom
houses such as Fujitsu and Northern
Telecom. Only when the networks
are more established will smaller
telecom vendors start to build termi-
nal equipment that can attach to the
Sonet or SDH networks. That’s the
time when a market for standard
chips and chip sets may emerge.
“Up until the development of
Sonet as a standard, a lot of the
major communications manufactur-
ers had their own proprietary proto-
cols for high-level multiplexing and
communication, and that created in-
teroperability problems among dif-
ferent vendors’ equipment,” says Al
Kozak, MCM marketing manager at
Pacific Microelectronics Centre,
(Burnaby, British Columbia,

Canada). “But with Sonet, that in-
teroperability problem is gone.”

David J. Berrill, manager of the
North American marketing ASIC
product department of Texas Instru-
ments (Dallas, TX) agrees. “With
Sonet, a small guy can design to the
standard without having to reverse-
engineer proprietary interfaces,” he
says.

In the short term, current imple-
mentations have shown that chips
for Sonet aren’t going to be cheap.
They will use technologies such as
ECL, gallium-arsenide and bipolar,
sometimes—especially at the higher
Sonet speeds—within the same mul-
tichip module (MCM). Pacific Micro-
electronics Centre, for example, de-

CT) has developed a number of
Sonet products based on 1.5u-CMOS
technology. But Jitender Vij, direc-
tor of applications engineering at
Transwitch, says the company is
planning to move to BICMOS and
GaAs technology because some 155-
Mbit/s interfaces will demand it. “We
are also looking into using multichip
modules,” he adds. Through a licens-
ing agreement, Texas Instruments
will manufacture and market some of
Transwitch’s Sonet devices, although
TT has yet todisclose which ones they
will be.

In addition to the Transwitch ar-
rangement, TT has a strategic alli-
ance with a Swedish telecommuni-
cations manufacturer, Ericsson

Future digital network

H SONET/SDH (1995)
CROSS L CROSS
CONNECT FIBER _["aooorop | _FBER CONNECT :
e P = T :
A
| 1.54
155 MBIT/S ——» _|MBIT/S <—— 155 MBIT/S
| G [
ACCESS CONTROLLER/RATE ADAPTION | | ACCESS CONTROLLER/RATE ADAPTION ]

41154 41447 MBIT/S 16 MBIT/S 41154 144.7 MBIT/S 16 MBIT/S
MBIT/S | I MBIT/S l

Future digital networks, such as Sonet and SDH, will make multimedia a reality. They
will let users integrate video, LANs and PABX systems into fiberoptic networks.

veloped an MCM just to build a de-
vice to interface three channels of
STS-3 signals to a Sonet STS-12
622.08 Mbit/s data stream. The com-
pany recently disclosed it will jointly
develop several Sonet products with
AMCC (San Diego, CA). The first
products from that union will be bi-
polar line interfaces for 155- and
622-Mbit/s applications. Future
products include chips for 2.4-Gbit/s
applications, available in 1992.

For its part, Transwitch (Shelton,

Telecom. TI recently demonstrated
a digital cross-connect switch based
on its TGB1066 gate array family
that may have been developed in
conjunction with that company. The
digital crosspoint switch could be
used in the design of a self-routing
digital cross-connecting router. The
part, built using the company’s
TGB1066 0.8u ECL gate array fam-
ily offers the ability to demultiplex
eight channels of Sonet at 155
Mbit/s, route the channels through
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TIMING IS EVERYTHING, IN LIFE,LOVE AND REALLY FAST SYSTEMS

magine you had a fully

adjustable TTL delay

line, accurately
1000 T8 Would that change
the way you control the
timing of clock and control
signals? It would give you
the flexibility you need to
get your design in sync with
today's 33, 40, 50 MHz or
faster CPUs. It also would
eliminate the need to stock
a broad range of fixed full-
scale devices.

Brooktree’'s new

was designed with you in
mind. It’s the first CMOS

Handling small pulse

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

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

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

So we've created a $39 demo
board for just that purpose.

plastic DIP package.

Betcha don’t know the

difference between a P[
and a Workstation

t’'s come to our attention

that the industry is lacking

a precise definition for
separating PCs and workstations.

At first we blamed that on

the ubiquity of high speed 386
and 486 processors and fast
Motorola MPUs used in Macs.
Then we pinned the confusion
on low memory prices, making
every desktop machine a
candidate for 8 megs or more.

sophisticated applications
software for PCs and Macs was

trailing edge

Suddenly we realized that super

he continued
evolution of
workstation monitor

resolution is about to
write a new chapter.

The evidence: 1600 x 1280
displays have dropped into
the $4,000 range, just the

Call to get one.

MAKE 1600 X 1280
YOUR NEW YEAR'S RESOLUTION

high-resolution demands
of displaying kanji.
Customers using our

Bt468 RAMDAC are ready
for the move to 1600 x
1280. That's because the
frame buffer architecture
for 1280 x 1024 and 1600

price point that made today’s x 1280 monitors are the

widely popular 1280 x1024
monitors “acceptable”
several years ago.

Besides price—and the
fact that higher resolution
is an unending “gotta
have” for workstation
users—1600 x =
1280 resolution -}
acceptance is 2

i

Brooktree|

same. It’s an easy
upgrade path. At 200
MHz or more, with 8:1
MUX and 25 MHz VRAM
compatibility, it's a
necessary component for
1600 x 1280
screens. If
“early to
market” is part

the real culprit. being driven of your

probably all our fault eI ETIw desktop video/ "¢ s strategy, you

Bt484 RAMDAC blurs the line ﬁg““!ﬂ:‘:‘:m \ S ipuRE SIS I
v \ \ ake a goo

;)e'tween PCs and workstations. the U.8. a5d gon, w7’ atgthe

t's a true-color solution loaded Europe and, in \..‘ s / i

with workstation features. But Japan, by the Ly __— availablz Bt468

VGA-compatible and with a PC- ; — !

like price. e =

Sorry to add to the ;
confusion.

=
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3 reasons why SCHEMA Il is
the schematic capture
software for you

"It keeps me on the
drawing sheet."

Unlike other products in its class,
SCHEMA'’s design & unique two
level menu allows you to browse
libraries, create parts, report,
change libraries, and more without
leaving the drawing sheet.

—~

"It compiles changes
quickly and efficiently.”

2

SCHEMA’s unique, unlimited
design size processor recompiles
only the parts of the drawing which
were changed.

| don’t need to use the
manual.”

With online, context sensitive help
messages, you won't spend your
time looking through a reference
manual. Using the quick start
tutorials, you'll learn to be an expert
in no time.

If you want to save time and money
creating your designs, take a look at
SCHEMA Il FREE! Call us toll free
or write to us directly and we’ll send
you a SCHEMA Il evaluation
system at no charge, no strings
attached. Buy the package and
we'll give you an unconditional 30
day money back guarantee and
free 1-800 user support.

See for yourself today why
SCHEMA is used in over half of the
Fortune 500 companies! Operates
on any IBM or compatible PC. Sitill
only $ 495!

FROM OMATION

OMATION * 801 Presidential Dr. *
Richardson, Texas 75081 * (800)
553-9119 * FAX (214) 783-907

l TECHNOLOGY DIRECTIONS

INTEGRATED CIRCUITS

a crosspoint switch and multiplex
them out at similar speeds.

“From an ASIC standpoint, we're
providing the vehicle to let certain
standardized functions be embedded
within a high-density ASIC, along
with customer-specific circuitry that
would personalize it for different ap-
plications,” says TI's Berrill.

Telephone switching

systems may change

dramatically over the
next few years.

Ericsson Telecom is due to roll out
multiplexers, digital cross connects
and network-management tools ini-
tially to meet the SDH specification.
“At the higher data rates, the
worldwide telecom leaders don’t
have high enough product volumes
at 2.5 or 10 Gbit/s to drive any
economy of scale,” says Gregory
Waters, strategic marketing man-
ager at TI. Of course, TT would like
to standardize some functions at the
higher speeds to lower costs. “We
have BiCMOS and sub-micron bi-
polar and GaAs,” he says. “At the
156-Mbit/s level, we will make de-
vices using a combination of CMOS
and BiCMOS processes,” he adds.
Designers can expect TI to bring out
some devices in addition to the
Transwitch devices later in 1992.

0 self-contained Sonet

There are two major components to
the Sonet packet—the first compo-
nent is overhead, the second is pay-
load. Each Sonet or SDH frame
carries its own identity and synchro-
nization information contained in
the overhead. That includes the
source of the data as well as informa-
tion on where the data starts within
the frame. This will force some
dramatic changes to telephone
switching systems over the next few
years. The central office computer,
for example, will no longer be needed
for functions such as frame synchro-
nization. And the dynamic band-
width of the network can be allocated
under centralized software control.
The ultimate aim of digital net-
work designers, at least according to
TI's Berrill, is to build more ad-

vanced packet-switched networks
that would build on Sonet or SDH as
the transport layer. Packets on the
network would contain source and
destination addresses plus data syn-
chronization information. And mak-
ing use of them, future digital net-
works will include “intelligent”
cross-connect switches that will per-
form self-routing without the need for
a central computer.

B rour join forces

To further Sonet compatibility
goals, AT&T Microelectronics, BT&D
Technologies, Fujitsu, and Hitachi
agreed earlier this year to establish
internationally compatible sources of
fiberoptic transmitter and receiver
modules in support of the Sonet and
SDH industry standards. The four
will support common product specifi-
cations, including pin-for-pin compat-
ible transmitters and receivers. The
result of these and other stand-
ardization activities will be a digital
network in which the present chain of
proprietary multiplexers is replaced
by access controllers and rate adop-
tion mechanisms that will let a num-
ber of different sources, such as video
and fiber LAN, be mixed into the data
stream at different rates. Also, Sonet
protocol features will reduce the de-
pendency on large computer systems
to handle trafficking.

|
|
|

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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When Speed is Paramount:

IC40 - The VM Ebus Board for Graphics and Image Processing
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Optimum throughput is achieved through the use of the
MC68040, one of the most powerful CISC processors available,
offering 20MIPS and 3.5MFLOPs combined with a local bus
bandwidth of 4OMB/sec. Picture aquisition occurs in video realtime.
To obtain a flicker free display of CCIR/EIA interlaced video,
a scan converter synchronizes arbitrary video sources to the internal, soft-
ware programmable sync raster. The monitor output offers Workstation resolu-
tion with 256 colors/greyscales plus overlay capability. Support for
up to 4 CCIR/EIA cameras as well as line cameras via the VIBus input. Direct
VIBus interface to VIBus pipeline modules for maximum realtime performance.
The local bus is dual-ported to the VMEDbus for easy integration into VMEbus
systems. Mouse, keyboard and a VSB master interfaces are standard.
" The IC-40 Toolpack with OS-9 operating system,

(G220 terminal emulator, SLBridge host communications link and library of graphics

and image processing routines, i
e | America
delivered in C source code is

available, as well as a local

X11R4 server implementation.

USA American Eltec, Inc.-4340 Stevens Creek Blvd., Suite 204:San Jose, California 95129-Phone (408) 244-4700-Fax (408) 244-5544

Germany Eltec Elektronik GmbH - Gal 6500 Main Tel.(06131) 918-0-Fax (06 ) 918199

France Eltec International SARL 1, - < 3 3

U.K. Eltec International PLC - Sunningdale House - Jaldecotte <e Dri otte 1 ark - Milton Keynes, MK7 8LF - Tel. (09 08) 36 64 99 - Fax (09 08) 2746 00
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We’ve squeezed more

ABT Widebus as fast




speed from our
as 4.1 ns!

ith our new Advanced

BiCMOS interface logic
(ABT) family, you get the speed, drive
and low power you need to optimize the
performance of processors operating at
33 MHz and above.

Fabricated in our 0.8-micron BiCMOS
process, this new family delivers maxi-
mum speeds down to 4.1 ns over recom-
mended operating conditions. Typical
performance of the devices is in the 2.5-
to 3.0-ns range.

Other critical performance parameters
are as impressive. Drive capability is 32
to 64 mA. Static power consumption
is typically 2 mA (Icch, Iocz) and
30 mA (Iccr). Ground bounce is less
than 800 mV typ.

All this in Widebus

Our ABT family, a second-generation
advance of our leadership BICMOS
(BCT) family, includes versions of our
16-, 18- and 20-bit-width Widebus ™
funcnom

Among the many ABT Widebus
functions released is the’ABT16244, a
16-bit buffer and line driver. It exhibits
much greater stability of propagation
delay (see chart), which results in a
lower derating factor across the number
of outputs switched.

Also in volume production
are the Widebus ’ABT 16245
16-bit bidirectional bus :
transceiver and the .
'ABT16543
and 'ABT16952
16-bit bidirectional
registered bus transceivers.

As in our successful Advanced
CMOS Logic (ACL) Widebus family,
these devices come in our leadership
surface-mount shrink small-outline
package (SSOP) that gives you twice
the number of I/Os as a standard small-
outline package in the same space.

™ Trademark of Texas Instruments Incorporated
© 1991 TI 08-1139

. of your bus-interface

logic.

Unique additions included

There are also new devices in our

ABT Widebus family featuring greater
density and functionality. Our
’ABT16500A is a good example. An
18-bit registered transceiver, it combines
D-type latches and D-type flip-flops to
allow data flow in transparent, latched
and clocked modes.

SPEED (ns)

NUMBER OF OUTPUTS SWITCHING T,=25C, V=5V

AVERAGE tpLH AND tpy PROPAGATION DELAY

TI s speed advantage: In a one-to-one comparison,
aTI’ABT16244 I?btt Advanced BtCM()S driver
proves to be much faster and more s d-

A
vanced Bipolar and standard CMOS octal dmrer\

To complement our full line of
Widebus products, our ABT family
will include at least 39 octal buffers/
drivers, flip-flops, transceivers and
registered transceivers.

Squeeze more out of your system
with a free sample ’ABT16500A:
Call 1-800-336-5236, ext. 3009
To learn firsthand how

our new ABT family can  amancessicwos tose

g s g e s o pore

boost the performance

designs, get a free
"ABT16500A trans-
ceiver and data sheet.
Just complete and mail
the return card or call
the number above.

{‘ TEXAS
INSTRUMENTS
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Dave Wilson, Senior Editor
irst-generation embedded
FRISC processors sported
relatively generic feature sets
that weren’t cost-effective in high-
volume, low-cost applications.
Newer embedded RISC processors,
however, are targeted at specific
markets and applications, integrat-
ing most of the application-specific
system interface logic on-chip. The
result is a number of highly inte-
grated, highly targeted, in-

RISC processors dressed up
for embedded applications

nal design with a MIPS R33000
RISC controller, LSI Logic has built
the world’s first embedded processor
specifically aimed at solving the sys-
tem demands of X terminal design-
ers. Indeed, the integration/price
level offered by LSI Logic ($129 in
volumes of 1,000 for the 25-MHz

part) makes it certain the device will |

| seriously challenge both the estab-
lished high-performance AMD-

essors, including the 1960 and 29000
families. “We see this chip becoming
amajor factor in the X terminal mar-
ket,” says Peter Shaw, AGE’s CEO.
The new LSI Logic device, dubbed
the LR33020 GraphX Processor, is
based around the company’s R33000
MIPS chip introduced in Oct. 1990.
On-chip are the MIPS RISC core, a
dedicated graphics coprocessor, a 4-
kbyte on-chip instruction cache, a
1-kbyte data cache, as well as a four-
deep write buffer, three timer coun-
ters, a DRAM controller, two PS/2-
style serial I/O ports, and video
control logic. The memory interface
supports a direct interface to inter-
leaved or noninterleaved DRAM, a
glueless 8- or 32-bit PROM

controller). The second, the
AMD 29200, a 29000 deriv-
ative from Advanced Micro
Devices (Austin, TX), inte-

The newest member of AMD’s 29000 family is the 29200 micro-
processor. AMD has integrated most of the functions currently
found on laser printer controller boards on a single chip in an
effort to kick Motorola’s 68000 out of low-cost machines.

expensive RISC embedded interface, four-channel
machines that provide an = DMA, chip selects, and pro-
irresistible alterl)“native to Angzoo Integrated RISC grammab{)e wait state gen-
Motorola’s processor offer- erators. To help out with
ings (see “RISC champions I the graphics, the chip in-
challenge Moto in embed- . e v R OONE: . M _ | cludes a bitblt (bit bound-
ded control,” Computer De- 1149.1 & = 7 ary block transfer) proces-
sign, October, p 98). T = sor, video FIFO with DMA,

There are so many verti- -lh LL ™ A e ] video timing generators, di-
cal markets where embed- vt A P TLEEOER ST | rect support of video RAM,
ded controllers could live SERIAL | e = B burst reads and writes for
that a single processor ven- Bt - PORT - »<«—>| CONTROLLER > pixel data and hardware
dor can’t be expected to s e cursor support. The chip it-
craft architectures to cover <> = APl o 1 self will be available in a
all the bases. In the short -l Sl RSO | 208-pin metal quad
term, then, RISC vendors 0 = » 1 PERIPHERAL > flatpack (MQFP) package
are carving out niches “1%] Poris = > INTERFACE (<—1» | and a ceramic 224-pin grid
where they expect to find A array (CPGA). Sampling be-
the greatest revenue. o [ ————staa ) MR gins this month.

Three recently an- Y Just as LSI Logic claims
nounced processors testify to have produced the ideal
to the trend. The first, the @F—A—C—E-] device for the world of X
R33020 from LSI Logic A et terminals, AMD hopes its
(Milpitas, CA), is a complete Y 29200 will be the processor
X terminal controller on a Sty of choice for designers of la-
single chip (sans Ethernet ser printers. Even though

the 29000 family has been
very successful in that
arena already, Motorola’s
68000 and highly inte-

grates all of the system
logic for a laser printer onto
a single chip. Finally, the
NS32AM160, a National Semicon-
ductor (Santa Clara, CA) part, rep-
resents a RISC/DSP-based control-
ler that lets designers of digital
answering machines (DAMs) build
a fully functioning system in about
1 in.? of printed circuit board (PCB)
space.

| Breaking into X Windows
By integrating many of the periph- |

based 29000 and Intel-based i960CA
terminals, as well as older, dual pro-
cessor Motorola/Texas Instruments
hybrid designs—not to mention the
role of Texas Instruments’ (Dallas,
TX) graphics processor family in

graphics accelerators for personal |

computer platforms. The LSI Logic
chip has already received accolades
from AGE Logic (San Diego, CA), a
software house well-known in the X
business for its expertise in porting

eral functions needed in an X termi- | X code to a number of different proc-

grated derivatives of it con-
tinue to account for high
volumes at the low end of the laser
printer business. With the 29200,
AMD hopes to change that picture.
The device aims to minimize the sys-
tem cost by incorporating a complete
set of peripherals commonly found
in laser printer applications. On-
chip functions include a ROM con-
troller, a peripheral interface adapter,
a DMA controller, a programmable
I/O port, an IBM PC-compatible par-
allel port, a serial port, and an inter-
rupt controller.
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THE TEMPUS" CONNECTORFROM ITT CANNON PROVIDES FASTER SIGNAL SPEED AND SPACE
Even if
SAVINGS. BOTH ARE ESSENTIAL WHEN DESIGNED FOR FUTUREBUS+. THIS INTERCONNECT
]
you're
SYSTEM MEETS WORLDWIDE DEMAND FOR HARD METRICIN 2 MM PITCH. FOR DESIGN
not into
FLEXIBILITY, THE MODULES ARE STACKABLE. FORINCREASED ELECTRICAL

Futurebus+,

PERFORMANCE, THE TEMPUS CONNECTOR HAS A SHORTER

this connector's

STUBLENGTHAND IS DESIGNEDWITHA 45° CONTACT
still
ANGLE. LAPTOPS TO MAINFRAMES, IT MEETS HIGH

killexr,

DATA RATE TRANSMISSION REQUIREMENTS.

ITT Cannon

1851 E. DEERE AVE., SANTA ANA, CA 92705-5720 (800) 845-7000
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X marks the spot ‘ 4 Ohf (]:ourfe, ffor soge designers, a
- where LSI Logic igh level of on-chip integration
x WIndow processor hopes to buil% ter- | represents a “Catch 22” situation.
minals around the ‘ While they appreciate the fact that
MIPS PROCESSOR GRAPHICS COPROCESSOR LR33020’_the | high integration levelg lead to a
world’s first RISC- | lower-cost system solution, they are
I MIPS CPU l I BITBLT PROCESSOR I based X windows concerned there is little room to add
terminal control- their own value to a design. To cir-
4-KBYTE 1-KBYTE GRAPHICS DMA ler. LSI Logic has cumvent that problem, AMD engi-
|-CACHE D-CACHE integrated most ‘ neers offer some flexibility with the
of the peripheral | 29200 part. It not only provides pro-
control circuitry grammable memory widths and
INTEGRATED SYSTEM FUNCTIONS needed to build X programmable wait states, it also
terminals onto the | offers burst mode and page mode
SN device. access support as well. In addition,
the ROM controller accommodates
e memories that are 8-, 16- or 32-bits
BUS INTERFACE UNIT wide and the DRAM controller ac-
wgg&?&“:” commodates memories that are ei-
ther 16- or 32-bits wide. Memory
SRAM AND I/O CONTROLLER can be added in 512-kbyte incre-
| ments, a particular advantage for
‘ applications that don’t require

larger memory upgrades.
Intel (Santa Clara, CA), AMD’s
= e e —BENT = ‘ closest RISC competitor in the laser

There’s a Better Way to Develop Compatible il

Real-time Cross and Target Code.

T HE STRUGGLE over
development 005,
platforms is il
over. And the [\

fight to make
code from both .
platforms compatible has
ended. Now the code you develop on the SUN,

PC, HP or DEC, is the same as the code you develop
on your 68K target system.

The Ppos real-time development operating
system is virtually identical for cross and target
development. So the code you compile on one
system is the same as the code you compile on
another system. It’s interchangeable. It has the
same functionality. And should your application
target requirements change in the future, simply
move the code to the new target.

Write or call now for more information on how
PDOS can make your compatibility problems
disappear. 1-800-YES-PDOS (937-7367)

1450 WEST 820 NORTH

e
Provo, UTaH 84601 =B
TEL : 801-375-2434 —m mmw = w

— - = -
FAX: 801-377-3850 . 2F57 >

EMAIL: pdos-info@Eyring. COM

GERMANY, SWITZERLAND, AUSTRIA : Systrix GmbH, Uim/Donau, West Germany, Tel: 0731 / 9340.0 PDOS PU'S Powel‘ in YOUI’ PI’OdUdS g
Unitep KINGDOM : Eyrisoft Ltd., Derby, England, Tel: 0332 / 384978 BENELUX : Interay BV, Friesland, Holland, Tel: 05116 / 4052
For the Present and the Future.

JAPAN : Hi-System Control Corp., Tokyo, Japan, Tel: (03) 3201-0511
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 The Next World Standard
- for Embedded Sytms

D-CACHE
DATA & TAG

IDT’s R3051 RISCohtroIler""

"MIPS® RISC for $30

The 32-bit R3051™ outperforms the 1960 and AMD29K, and has

everything you need in a high-performance, low-cost CPU:

."» Larger Cache—up to 10KBytes of I and D cache on-chip
for PostScript®, networking, or X protocols.

‘s 4-Deep Read and Write Buffers—allow the.CPU to run
at full speed, even in low-cost DRAM designs.

8 Mﬁlti-Sourcing— provides form, fit, and function inter-
changeable products at competitive prices.

s Development Support —100% software compatible with
low-cost MIPS and IDT development tools on PC, SPARC,
MIPS, and Macintosh® host platforms.

. In Production Now!

“We selected the R3051 Jor its outstandtng
performance at remarkably low cost.”

John Wakerly
Vice President of Engineering
Alantec, Leader in internetworking systems

(800) 345-7015 * FAX: 408-492-8674
ASK FOR KiT CODE 5071
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Evaluate the R3051 Today

For a limited time, we're offering a com-

- plete R3051 Evaluation Kit, including an

evaluation board and software, for $595
(an $895 value).

~ Call our toll-free hotline to get an IDT
RISC Product Roadmap and complete infor-
mation on the R3051 Evaluation Kit, so you
can evaluate the next UP standard for.
embedded systems today.

ln’Egra,ted Device
Technology, Inc.
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. VMEbus;Anomoly

Smnhesanalysm between VME ||« Screens 98 lines for 28 cl
and VSBbuses violation

Synchronous samplmg of VME/VSB * Fully automatic wrth 104 preset
eventsupto25MHz | teiggers © ¢

- Slot‘n’umber identification i 37 individual LED's and tngger Outputs
command | | » Detects extra transitions on strobe
line

NiSSHO ANALYZER is indispensable for ENGINEERS and DESIGNERS who are involved in:y
ardware system design, analysis and debugging ® Hardware production testing and quality assurance
e 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

BB B T RTQ N -I1,,6-8

17320 Red Hill Avenue, Suite 200 Irvine, CA 92714 FAX: (714) 261-0934 TLX: 181-308
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printer business, offers an applica-
tion-specific standard product
(dubbed the 82961) to work with its
960KA and KB processors in laser
printer designs, albeit at an addi-
tional cost of $20. Intel recommends
designers use that chip if they need
to incorporate common laser printer

support logic, such as a DRAM in- |

terface, I/O interface and printer
video interface into a design.

0 National dials in
Working in conjunction with AT&T,
National Semiconductor has
developed a RISC-based approach
that’s optimized for the control, com-
pression/decompression and dual-
tone multifrequency (DTMF) tasks
found in DAMs. National’s part, the
32AM160, integrates not one, but
two processing cores on-chip in addi-
tion to system interface logic. What’s
more, support functions include a
DRAM controller, interrupt control-
ler, pulse width modulator, watch
dog timer, and clock generator.
ARAM memory and a ‘codec
(coder/decoder) are about the only
external components needed to build
a complete answering machine.
Three main tasks are performed
by the 32AM160: system control,
compression/decompression and
DTMF detection. The system con-
trol includes user interface via key-
board and display handling. The chip
also controls and monitors activity on
the phone line, as well as keeping
track of the time and detecting power
failures. The voice compression/de-
compression task performs transfor-
mations between voice samples and

Smaller than a
business card, this
digital answering
machine is based
on the NS32AM160
voice processor
from National
Semiconductor.

compressed digital data. And it’s the
on-chip DSP that allows different
voice algorithms, such as subband
coding and LPC (linear predictive
coding) to be implemented. The
DTMEF task monitors the incoming
data to detect any DTMF signaling.
DTMF signals are used as com-
mands for the system control task,
to change the current state of the
answering machine.

X terminals, DAMs and laser
printers are just a few of the appli-
cations RISC devices will target in
their embedded form. Other applica-
tions for embedded RISCs include
controllers for bridges, routers and
brouters (bridge/routers) in LAN,
wide area and metropolitan area
networks now coming under the
spell of RISC processors. |

PCXI

INDUSTRIAL
COMPUTERS

We offer the advantages of a
modular EISA industrial computer. The
power and speed of 32-bit EISA capa-
bility: true multi-processing; 33 mega-
bytes/second data transfer for bus
masters and DMA; and automatic con-
figuration of system and modules. EISA
is ideally suited to support the increased
I/O requirements of industrial applica-
tions, while maintaining the unique
cost-to-performance advantages of
industrial PCs. It is fully back-ward
compatible to all XT/AT boards.

Shown here is a modular EISA industrial
computer, with a passive backplane
providing six EISA bus master slots, one
slot-specific slot and four AT slots.

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

Advanced Micro Devices

(GBI 3BEBA2 .o i e Circle 224
AGE Logic

ey pETTAvE e SRR - SR e Circle 225
Intel

€10y et 1O 0 L S RN s S TN Circle 226
LSI Logic

(A0BY 4338000 &% vcv s ey i . Circle 227
National Semiconductor

(OB TR V5000 & o vy oy s e B rdus i) Circle 228
Texas Instruments

(SOD) 72447 i s iy . Circle 229

PCXI Industrial Computers are also
available on the AT bus (ISA). PCXl is a
modular, interchangeable, multi-vendor
industrial PC system. Noise, emissions,
power, ground, airflow and cooling
are specified and verifiable. All PC
functions, from CPU (286/386/486) to
power supplies, are enclosed and pro-
tected in metal-shielded modules, with
front panel connectors.

Plus, PCXI gives you the best advan-
tage of all: low cost.

RAPID
SYSTEMS

433 N. 34th St., Seattle, WA 98103
(206)547-8311 » FAX: 206-548-0322
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New emulator rounds out
support for AM29200

Tom Wiilliams, Senior Editor
The good news about software de-

velopment tools for the

Am?29200 is there’s not much
news. Because the Am29200 is bi-
nary compatible with all other mem-
bers of the 29000 family, almost all
development tools in Advanced
Micro Devices’ (Sunnyvale, CA) Fu-
sion 29K program will work unal-
tered with the 29200. The list in-
cludes a variety of compilers,
debuggers and real-time kernels.
The few tools specifically tailored to
the Am29200’s needs include evalu-
ation boards, an in-circuit emulator
and an architectural simulator.

Because the Am29200 incor-
porates on-chip peripherals such as
the DMA controller, serial and par-
allel I/O ports, video interface, and
peripheral interface adapter (PIA),
it’s not pin-compatible with other
members of the family. This has ne-
cessitated changes in certain sup-
port items (e.g., the emulator) and
production items (e.g., sockets).

C compilers and debuggers are
available from AMD as well as from
Corelis, Cygnus Support, Metaware,
Microtec Research, and Multi-
processor Toolsmiths. The Verdix
Ada Development System (VADS)
by Verdix (Chantilly, VA) allows de-
velopment in Ada and YARC Sys-
tems (Newbury Park, CA) supplies
Fortran development support. Real-
time operating system kernels and
operating systems are available in
the form of RTX RTOS from Accel-
erated Technology (Mobile, AL), the
29000 version of VRTX32 from
Embedded Performance (Santa
Clara, CA) and RealTime Craft RTOS
from GSI Tecsi (Paris, France).

0l New emulator needed

The most significantly different tool
for the Am29200 is the SYS29K-
Puma emulator from Embedded
Performance (EPI) (Santa Clara,
CA). In addition to the emulator, EPI
is supplying some minor “tweaks” to
its 29000 assembler and debugger to
let the user monitor the additional
on-chip registers and control lines.
The changes are minor and will ap-
pear as anew revision number of the

assembler/linker and debugger. At
setup, the user will simply specify a
switch to tell the debugger which
member of the Am29000 family
(29000, -05, -030, -035, or -200) he or
she is working with. According to
EPI president Norbert Laengrich,
all customers who are on the main-
tenance program will automatically
receive upgrades of the debugger.
But the in-circuit emulator “is a
whole different situation,” says
Laengrich. Because the 29200 is
unique in its pinout and what it
incorporates on-chip, EPI has had to

| design a new model of the emulator.

Changes include significant modifi-
cation of some of the earlier emula-
tor’s firmware and a redesign of the
target specific interface (TSI) board,
which is internal to the emulator.
The new model also includes a rede-
sign of the two boards in the probe
head—the buffer card and the over-
lay memory card “so it really is a
new model,” says Laengrich. For

customers owning previous models
of EPI’s emulators, there will also be
an upgrade or trade-in program
available.

Because of the high integration of
the 29200, however, the Puma will
not support multiple versions of the
29000. The Puma emulator will let
the user examine and modify all on-
chip registers and target resources
and set conditional hardware and
software breakpoints, do conditional
signal traces and optionally perform
non-intrusive execution profiling
and branch coverage.

B JTAG to the rescue

Because many of the 29200’s on-chip
devices come between the external
pins and the core processor, not all
internal states are accessible in real-
time. “Many of the things you nor-
mally did with the external pins
with the emulator will now have to
be done by JTAG interface,” says
Laengrich. The Joint Testing Action
Group (JTAG) has specified a
method of boundary scan testing to
shift internal state information out
of highly integrated boards and ICs
where there’s not direct access via
external pins. This entails stopping
the device and shifting out internal

L]
Evaluation board
% T EXPANSION CONNECTOR £ 3
POWER B B4
CONNECTOR POWER
= MONITOR
[ | DRAM
D X16
RESET
BUTTON EPROM X8
D ADVANCED
MICRO
RS-232 DEVICES
XMT/RCR
AM29200 DRAM
OSCILLATOR il
RJ11
RS-232 l D
EXPANSION CONNECTOR
® — o

The Eval29200 evaluation board available from AMD lets users immediately begin
prototyping Am29200-based designs. An on-board monitor allows quick access by a
debugger running on a host development system.
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Maoscone Center, San Francisco, CA

Oasys delivers full 680x0 Ci
opment tool kits built around /#h
Green Hills compilers. ‘

The Green Hills 680x0 compile
rating is 35% faster than Sun’st ¢
Using the new procedural inlining optnmzatlon the
rating jumps to a staggering 80% improvement.

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

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

® FORTRAN 77 with VAX VMS and DoD MILSTD-

1753 extensions.

e Pascal ISO Level 1 support.

e All compilers are inter-language callable.

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

Available Now!

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

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

Worldwide Support: Australia—Forefront Computing Sves 03-785-1122
Benelux—Computing & Systems Consultant 040-434-957 France—RTS
0] h‘mb M 8 Gtrman) —Stollman 040-890-880 Israel—Ankor Computers Ltd.

! 5483737 Italy—Instrumatic 02-353-8041 Japan—ERIC 03-668-8866, MCM

)5»- -84// Norway—(ﬂ E Komponent 02-30-6600 Singapore— Automated
Systems Ltd 02-789-9566 Spain—Decisa 01-204-4500 Sweden—Traco AB
0893-0000 Switzerland—Zuhlke Engineering AG 01-730-7055 UK —Real Time
Products 021-236-8070

Ss Software Toois.

. tegrated 680x0 Cross
Development Tool Kits

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

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

e Superior register allocation, inlining and loop
unrolling techniques.

e Support for position independent code and data.

* 68881, 68882, 68332 support.

2 ANSI C run-time source library included for cross

d velopment

vs UDB Universal Debugger

* Source level remote debugger for embedded
programming.

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

¢ Extensive macro language.

¢ Customize communications to your target.

Oasys 680x0 Assembler/Linker

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

Oasys 680x0 Simulator

¢ Invaluable for debugging software without target
hardware.

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

Fax (617) 863-2633

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

Trademarks acknowled; to AT&T, CaseTools Inc., Data General, Digital Equipment
Corporation, Green Hills Software Inc., HP/Apollo, IBM, Motorola Inc., Microsof Corp., Sun
Microsystems, and

386 and i860 are trademarks of Intel Corp.
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state data. The emulator will allow
a combination of real-time analysis
and the ability to get to other state
information via boundary scan.
There are those who are satisfied

Almost all
development tools
in Advanced
Micro Devices’
Fusion program
will work unaltered
with the 29200.

with logic analysis of external pins
to verify their designs. For those
users, there will be a preprocessor
board available for the Hewlett-

Packard (Palo Alto, CA) HP16500A \ cause it’s the same for all members

logic analyzer. Hewlett-Packard
will, according to AMD’s marketing
director for embedded processors,
Subodh Toprani, support the disas-
sembly of code via the attachment of
the instruction bus on the part so
that a logic analyzer can also read
the instruction stream.

In addition, AMD will be supply-
ing two evaluation boards: the
Eval29200 and the Laser29200. The

| first is a general-purpose evaluation

board that contains the Am29200, 1
Mbyte of DRAM, a 256k x 8-bit
EPROM, an on-board monitor and
can be used with an optional expan-

| sion prototype board. The second

evaluation board, the Laser29200, is
oriented toward users who are de-
signing laser printer controller ap-
plications. There also will be two
simulation packages from AMD: one
is an instruction set simulator,
which is available now, mainly be-

of the family, and the other is an
architectural simulator. The latter
will be available shortly and will
specifically support the 29200 and
its on-chip peripheral devices. i

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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SCSI-3 to pick up

where SCSI-2 leaves off

Warren Andrews, Senior Editor

he SCSI standard that ANSI
T approved in 1986 started the

ball rolling for a standardized
peripheral interface. But it was dis-
covered early on that it fell short in
a number of important areas. Al-
most before its approval, therefore,
work had already begun on the next
revision, SCSI 2. That document is
now complete and has passed all
the obstacles for final approval, ex-
pected later this year or early next.
“SCSI 2 represents a lot of cleaning
up and added capability to the ini-
tial specification,” says Anthony
Kozlowski, product manager for
NCR (Colorado Springs, CO) and the
originator of SCSI.

Despite its bulk of some 600
pages, it looks as if it, too, will fail
to meet all expectations and discus-
sions about SCSI 3 have already
begun. Even before such a document
emerges, some significant de facto
changes, such as cabling, connectors
and termination, are expected to oc-
cur. In addition, the next generation
will start dealing with such things
as serial SCSI and perhaps even a
fiberoptic version.

Much of the SCSI 2 document
deals with support for a wide variety
of devices. “Traditionally,” says Koz-
lowski, “SCSI has been thought of as
a disk drive or tape drive interface.
And while the standard certainly
addresses those areas, it also pro-
vides support for such things as op-
tical devices, printers and communi-
cations devices. In fact, the bulk of
those 600 pages—some 570 pages—
talks to software changes in SCSI,
such as how to execute commands
and which commands to execute.”

“Only 30 pages of the SCSI 2 doc-
ument,” says Kozlowski, “deal with
the physical interface of SCSI—con-
nectors, cables, terminators, and all
the other things required to connect
what is the SCSI bus.” Despite the
fact that less than five percent of the
document talks about physical in-
terconnect, there’s a tendency to
think in terms of hardware changes.
“There’s a perception that SCSI 2
offers only two options: fast and
wide.” Kozlowski notes that these

hardware changes will probably be
among the first to be modified as the
committee moves toward SCSI 3.

l Flexible solutions emerging

“There are just now a number of
chips coming available addressing
both wide and fast SCSI,” says Koz-
lowski, “but the physical implemen-
tation may not conform too closely
with that in the SCSI 2 document.”
Kozlowski points out, for example,
that the initial idea behind wide
SCSI was to have full compatibility
with the earlier SCSI 1 implementa-
tions. This calls for a dual-connector
configuration—one 50-pin connector
as in SCSI 1, and a second, 68-pin
high-density connector.

While the two-connector solution
maintains compatibility, it causes

problems with small-profile periph-
erals. For example, 3.5-in. disk
drives barely have room for a single
connector, not to mention two. “In an
effort to get the SCSI 2 specification
out the door,” says Kozlowski, “it
was decided to let the two-connector
solution stand.” But in the final
analysis, very few manufacturers—
and no major developers—are using
the two-connector approach. In
some cases, where they have control
of both ends of the connection, SCSI
developers have vied for proprietary
approaches. But in most cases,
they’ve remained with a “narrow”
SCSI definition.

The definition of a single-cable,
single-connector 16-bit SCSI is al-
ready on the table among those dis-
cussing SCSI 3. But that may not be
quite enough to satisfy drive
makers. Manufacturers making 3.5-
in. drives may have problems ac-
commodating even a single, high-
density connector for 16-bit SCSI.
As a result, it appears that serial
SCSI is getting more attention. And

Scripts flow for
multithreaded operation

SCSI Scripts make
it easy to have
more than one
task active at a
time. The main

SCHEDULER: 15 driver running the
host computer
- JUMP SCRIPT_IDO
- JUMP SCRIPT_ID1 keeps tr a'_:k of /O
NOP requests in a table
= JUMP RESELECTED or seheduler. Each
time an applica-
tion program re-
i quests a new /O
’ SEICT 00 instruction, the
SELECT ATN ID0: RESELECTED main driver enters
> a Scripts Jump in-
MOVE... - struction into the
scheduler. Each
time an /0 is com-
pleted, the main
» | SCRIPT_ID1: driver replaces the
SELECT ATN ID1, -
RESELECTED /O request with an
: MOVE NOP instruction.
MOVE
READ OR WRITE
ETC. >

» | RESELECTED:
WAIT RESELECT

A

- JUMP TO_DECISIONS SCRIPT_ID1 WHEN 0x82
JUMP TO_DECISIONS SCRIPT_IDO WHEN 0x81
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Writing a Script for SCI
implementation

The growing sophistication of oper-
ating systems, particularly the imple-
mentation of multithreaded SCSI I/O
operations, places extra demands on
SCSI I/0 subsystems. Efficient opera-
tion in @ multithreaded environment
requires fast context switching, effi-
cient scatter/gather operations and
the ability to perform host processor-
to-SCSI processor communication
without interrupts, preferably via mail-
boxes or semaphores.

The ability to make complicated
phase sequence decisions at the hard-
ware level requires flexibility and some
intelligence. Earlier generations of
chips (for example, the NCR 53C90)
had some decision-making ability at
the hardware level, but weren't able
to handle complex or unique se-

guences without processor interven-
tion. To solve the problem, NCR devel-
oped its SCSI Scripts programming lan-
guage. The approach was designed to
simplify the SCSI designer’s steep
learning curve and has been imple-
mented in the company’s 537XX fam-
ily of SCSI controller chips. But Scripts
is NCR’s native programming lan-
guage, specific to its family of SCSI
processors, just as 80386 assembly is
the native language of the Intel
80386 processor.

There’s a direct, one-to-one correla-
tion between the SCSI protocol and
SCSI Scripts to allow the handling of
any SCSI requirement. Scripts instruc-
tions are divided into five classes: I/O,
block move, transfer control, register
read/write and memory-to-memory
move.

Because unique phase sequences re-
quire the ability to branch arbitrarily
within the Scripts program, the proces-

sor can’t merely buffer a linear se-
guence of commands. The Scripts pro-
cessor can fetch instructions directly
from the RAM memory. To eliminate
constraints on the size of the Scripts
code, system memory is used to store
Scripts programs, instead of an on-
chip buffer or a dedicated external
memory (although such a memory
can be supported).

The Scripts concept also solves the
problem of frequent interrupts to the
host CPU. A typical nonintelligent
SCSI controller requires an interrupt
every time the SCSI bus changes
phases. Not only does this contribute
to the protocol overhead, but it robs
the CPU of valuable processing time.
NCR's approach allows the processing
of multiple I/0 operations completely
without interrupts as long as there are
no errors. Hardware errors such as
DMA bus faults and SCSI timeouts still
result in an interrupt.
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it’s likely that as even smaller drives
become available, it’s possible that a
serial interface will become even
more critical.

I wider may not be the answer

“Increasing the transfer rate of SCSI
will continue to be an issue,”

says |

Kozlowski, “but making it wider and |

wider may not be the answer.” The
solution will be to adopt some kind
of serial protocol that will save some
of the software investment compa-
nies have made in SCSI, but that
will actually implement the proto-
cols through some kind of serial link
such as a fiber channel. “But it’s
probably not going to happen tomor-
row,” adds Kozlowski. “If the last
document is any indication, it may
be some four to five years before we
see SCSI 3 start to reach maturity.”

But SCSI 3 will probably not be
the same as earlier-generation doc-
uments. In SCSI 2, the committee
generated a massive 600-page docu-

ment covering all aspects of the
specification. In future versions, dif-
ferent areas will have their own doc-
uments. The new approach will be
like the Futurebus+ specification
with separate logical, physical and
implementation specifications
(896.1, 896.2 and 896.3). There will
be separate specifications for physi-
cal implementations and for proto-
cols, both parallel and serial.

It’s expected that a single-connec-
tor-wide SCSI will be among the
first of the new specifications. “In
fact,” says Kozlowski, “chip makers
such as NCR have anticipated this
development in the design of SCSI 2
silicon. NCR’s 53C720, for example,
is designed to implement all SCSI 2
options, but has been designed to
operate with a single request ac-
knowledge signal and, therefore,
will operate only in a single-cable
implementation. Other chip
makers,” adds Kozlowski, “are doing
much the same.”

Kozlowski is quick to add that
NCR also makes a SCSI 2-compati-
ble chip with dual request acknowl-
edge signals. This chip is offered as
part of the company’s Raid (redun-
dant array of inexpensive disks)
chip set and is, therefore, compati-
ble with dual-cable systems. “Wide
SCSI is just now starting to take
off,” he says, “and it’s expected that
there will be many single-cable im-
plementations over the next several
months.”

B Rraids

One of the driving factors for a wider
bandwidth SCSI has been the recent
activity on the Raid front. From a
hardware point of view, all Raid im-
plementations suffer from limita-
tions in their interface bandwidth.
Today’s disk drives operate at about
3 Mbyte/s or better. The difficulty in
Raid’s approaches is that four or five
such drives operating together yield
a data stream of somewhere be-

no-wait-states.
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tween 15- and 20-Mbyte/s. Tradi-

tional SCSI can’t keep up. SCSI 1, at
5 Mbytes/s, won’t make it. It’s neces-
sary to go to all wide and fast SCSI
2 options to keep up with such an
array.

“NCR offers two Raid boards,”
says Kozlowski,

“one with a fast

SCSI operating at 10 Mbytes/s, the
other incorporating both wide and
fast SCSI providing transfer rates
up to 20 Mbytes/s.” While Raid
doesn’t require SCSI, the bandwidth
is attractive to a Raid developer.

“From a software standpoint,”
|

ﬁesngned for superior system perfor-

mance, both interfaces provide
direct memory access to on-board
memory. In addition, both inter-
faces can execute command
sequences independently of

host processor intervention,
freeing your main CPU from

time consuming low-level
protocol handling.

The economical alternative
to expensive two board
solutions, the MZ 8554
meets high-perfor-
mance /O require-
ments for both
single-height and
double-height
VME systems.
And, the

MZ 8554’s price
can’t be beaten!
Support for the

MZ 8554 includes drivers for both

"""""

Microware’s OS-9™ and Wind River Systems’ VxWorks™ Real-Time

Operating System.

The MZ 8554 is the perfect complement to Mizar’s extensive line of
3U CPU’s and other peripheral boards. To find out why more and
more engineers are turning to VME boards from Mizar, call today.

Mizar. The shortest distance between concept and reality.

1-800-635-0200.

Mizar is a registered TM of Mizar Digital Systems, Inc.
Other names are trademarks of their
respective manufacturers.

121991 Mizar Digital Systems, Inc.

MIZAR

1419 Dunn Drive, Carroliton, TX 75006
(214) 446-2664
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says Kozlowski, “there are also ex- |

pected to be some interesting devel-
opments.” SCSI 2 doesn’t have a
command set for Raid. While its
commandsetcanaddressindividual
drives within such an array, it
doesn’t address the array itself.
“What manufacturers such as NCR
are doing is use the disk-drive com-

- mand set to address the array as a

single drive and perform necessary
functions, suchasdisk striping, sep-
arately,” he says.

“Operationally it’s possible to run
that way,” says Kozlowski, “but
when you start running diagnostics
and other special things you have to
do in a Raid setup, that starts to fall
apart. There’s really incomplete
support for Raid in SCSI 2. And I'm
not sure that these will even be ad-
dressed in SCSI 3.” Kozlowski says,
however, that NCR and others have
developed what the SCSI commu-
nity calls “vendor-unique” com-
mands to handle some of the special
needs of Raid systems. “There’s an
opportunity to do something that
may be a common command set for
Raid,” he adds.

SCSI was originally designed to
be a universal peripheral interface.
Until recently, though, it has re-
mained almost exclusively a me-
dium for interfacing disk drives.
With the enhancements already in-
troduced and those on the way, how-
ever, a number of device vendors are
beginning to give serious attention
to SCSI as a broader communication
medium for everything from print-
ers and scanners to modems and
other communications equipment.
In fact some manufacturers are even
using SCSI in a specialized LAN
approach. |

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.

NCR
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into PCB testing

Mike Donlin, Senior Editor

s designers push printed cir-
Acuit board (PCB) performance

to the limit with advanced IC
packaging, traditional test method-
ologies become ineffective. Bed-of-
nails testers are useless with the fine
pitches of surface mount devices and
multichip modules (MCMs), but de-
signers must use these packaging
techniques to keep their products
competitive. The answer to this
evolving dilemma is boundary scan
technology which potentially lets
PCB designers put test electronics
into every pin of a board’s compo-
nents. Though boundary scan isn’t
new, only recently has a standard
emerged—IEEE 1149.1—that lets
IC designers, PCB designers and au-
tomatic test equipment vendors
speak the same language. But while
the concept of boundary scan seems
like an idea whose time has come,
there are challenges that await any-
one deciding to use it.

From an IC designer’s viewpoint,
boundary scan exacts a real estate
penalty which can affect a device’s
performance. And though IEEE
1149.1 only uses four I/O pins to
operate, some IC designers are re-

Boundary scan makes inroads

luctant to give up any silicon or pins
for testing. But as concurrent engi-
neering becomes a reality, the needs
of test will invade the domain of the
design engineer and boundary scan,
both at the IC and PCB level, will
become a necessity.

This transition can’t come a mo-
ment too soon for ATE vendors who
have seen the market for their
high-priced, bed-of-nails testers
dry up over the last few years.
Boundary scan circuit boards will
give them a new market in which
to peddle their wares, if PCB de-
signers and test engineers can be
convinced that boundary scan is
worth its salt.

“I think in about five years or so,
boundary scan will be the dominant
test methodology,” says Peter Lwin,
product marketing manager at
Schlumberger Technologies (San
Jose, CA). “It will be an evolutionary
process though, while IC vendors
incorporate boundary scan into
their devices and board designers
learn how to take advantage of
boundary scan capabilities.”

For ATE vendors such as Schlum-
berger, the biggest challenge is de-

A boundary scan PCB

BOUNDARY- __ TEST DATA OUT — — TEST DATA IN
SCAN CELL =
- ‘ { * SERIAL
COMPLIANT X DATAIN
COMPONENT :
I LI £
BoARD | i 'I'f‘j” =
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" Eg o é} iR
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LOGIC 1 . . :
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gt e e o DATA
] — : ouT
SERIAL TEST INTERCONNECGTION SYSTEM LOGIC
(PART OF SCAN PATH) INTERCONNECTION

The Bypass instruction, a mandatory requirement for IEEE 1149.1 compliance, selects
the Bypass register so that the serial data path (bypassing all other test data registers)
is as short as possible. Using this instruction for each component whose testability fea-
tures are not being used, minimizes the scan path length across the board, saving time.
The Bypass instruction makes the component behave as a single-stage shift register.

veloping software to analyze the
complex tangle of signals that come
from a host of boundary scan devices
on a circuit board. Currently, bound-
ary scan software can pinpoint open
and shorted circuits and “stuck at”
faults. This basic level of testing can
target manufacturing faults, but
stalls out at isolating design prob-
lems, that is, making sure that the
array of ICs on a PCB are perform-
ing according to plan. “The fact that
ASIC designers have been using
boundary scan for years makes it
look like it’s easy to adopt,” Lwin
points out. “But at an ASIC level, a
designer just has to verify the be-
havior of an isolated part. When a
board designer has to piece together
the behavior of the various devices—
standard parts, ASICs, boundary
scan, and non-boundary scan ICs—
things get a lot more complicated.”

i Making connections

In addition to getting ATE to unravel
the complexities of IC behavior, test-
ing the interconnecting circuitry for
each device also poses a formidable
challenge. “There are four basic
ideas behind boundary scan inter-
connect testing,” says Gordon Robin-
son, senior staff scientist at GenRad
(Concord, MA). “First, a sequence of
patterns is applied to the nodes, one
pattern at a time, such that each
node should see a different se-
quence. The sequence acts as identi-
fier to the node. Second, each pin or
significant point connected to each
node is sensed. Third, an open is
detected if any sense point fails to
return the same identifier as an-
other sense point on the same node.
Finally, a short is detected if any
sense point returns the same identi-
fier as a sense point on a different
node.”

Interconnect diagnosis requires a
complicated test strategy, Robinson
explains, because it requires soft-
ware features not commonly found
in digital testers. In particular, the
tester needs the capability to ana-
lyze a mass of fault data in the soft-
ware, rather than relying on a fault
dictionary. Correct diagnosis may
require software to construct special
test patterns depending on prelimi-
nary findings in the analysis.

In spite of these difficulties, ATE
vendors are working furiously on
the software and hardware capabil-
ities that will let them hop on the
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boundary scan bandwagon. And to
ensure boundary scan’s acceptance,
these vendors are promising im-
proved PCB quality and fewer prob-
lems in the field.

“While it’s true that good compo-
nent testing results in fewer bad ICs
being placed on circuit boards, our
research shows that structural
faults dominate as reasons for PCB
failure,” says Peter Hansen, engi-
neering manager of the assembly
test group at Teradyne (Boston,
MA). “Those structural faults occur
mainly at device pins. Even in field
returns, structural faults outnum-
ber performance failures.”

Evidence that structural faults lie
at the heart of PCB failure has
pushed companies such as Teradyne
to develop software to generate
boundary scan tests for their ATE
systems. The latest version of Ter-
adyne’s Victory software—Version
2.0—features two new software
modules, one for testing non-bound-

ary scan circuitry which lacks bed-
of-nails test access, and the other for
testing the internal circuitry of
boundary scan devices.

Software, of course, is only part of
the equation. The hardware portion
of the tester market must also follow
the transition to fully populated
boundary scan PCBs. This means
having a combination boundary
scan and non-boundary scan tester

at the ready. GenRad’s GR2288 com- |

binational board test system is an
example of a tester trying to stay in
touch with the multiple facets of the
evolving PCB market. According to
GenRad, the GR2288 can execute all
types of testing—continuity, in-cir-
cuit, functional, and cluster testing,
as well as mixed-signal, internal
and boundary scan testing. Being all
things to all designs presents chal-
lenges to ATE vendors, especially
when they try to keep the no-
toriously high prices of their sys-
tems down.

“We’ve implemented a technique
that lets us test both types of de-
vices—boundary scan and non-
boundary scan,” says John De-
shayes, software development
engineer at GenRad. “But in gen-
eral, manufacturers of PCBs aren’t
convinced that boundary scan is
worth the effort, so we have to pro-
vide capabilities for all types of test.”

If boundary scan is to win full
acceptance of the design community,
then it must be able to prove its
worth without a significant amount
of investment for board manufactur-
ers. Products at the less expensive
end of the test spectrum might aid
in this acceptance. John Fluke Man-
ufacturing (Everett, WA) hopes to
encourage the use of boundary scan
with the latest enhancement to its
line of logic analyzers. The PM
8660/30, an automatic test program
generator and boundary scan option
for Fluke’s PM 3580 family of logic
analyzers, lets users debug proto-

How well does Texas Instruments support
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type boards with boundary scan

opens, shorts, bridges, and also sup-
ports cluster testing. In addition, a
bus analyzer option simplifies de-
bugging IEEE 1149.1 hardware and
software problems.

# Seeing is believing

test capabilities at the bench level
will undoubtedly fuel its acceptance,
but old habits die hard. “Even
though boundary scan solves a lot of
problems, you still need a way to
provide real-time tests,” says Bob
Roth, product marketing manager
for logic analyzers at Fluke. “After
all, a lot of test engineers are still
hands-on types who trust proven
methods. We think it’s possible, in
the future, to have real-time test and
boundary scan integrated and syn-
chronized. From a hardware point of
view, it isn’t that hard. But getting
the software to provide for both sce-

technology. The package tests for |

narios and incorporating it into one
piece of equipment is a real chal-
lenge. But boundary scan will be
adopted. After all, if circuit board
designers don’t use the smallest,
densest packaging technology, they
won’t be competitive. And if they ig-
nore testing issues completely,

| they’ll produce a board whose qual-

The availability of boundary scan |

ity can’t be verified. The decision to
use boundary scan will be a given
over time.”

‘ |
For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.
Genrad
(BOSIIODRA00 . v s v Circle 282
John Fluke Manufacturing
(ZDB) 476000 ", L e o e Circle 283
Schlumberger Technology
(A0RNASIO2F I, il s Circle 284
Teradyne
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1960 CA RISC MICrOProcessor.

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

Of course, just because the 960 CA pro-
cessor is sophisticated doesn’t mean it’s hard
to use. Quite the contrary. Its highly inte-
grated design with Bus, Interrupt and DMA
controllers all on-chip makes it easier to design
with and increases its cost-effectiveness.

And while the 1960 CA processor may be




your dream architecture, its design gives you
plenty of room for upward growth. Add to
that the comprehensive array of develop-
ment tools, and your high-end imaging, com-
munication and distributed I/O products will
be set for life.

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

Family Welcome Guide (ask for literature
packet A9A22). And make your move into a
neighborhood with real power.
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Cellular phone designs call
for mixed-signal solutions

Chip vendors are
addressing the
mixed-signal needs
of cellular phones.
The result will be
a single-chip
cellular solution
that may also find
a home in wireless
communications
for personal
computers.

Dave Wilson
Senior Editor

Chips and Technologies

changed the face of the com-
puter industry when it gave
designers the ability to build
personal computers from a
handful of chips. Now, a host
of semiconductor vendors are
hoping to do the same for “the
personal communicator,”
whether it takes the form of
a cellular phone, a cordless
telephone or a wireless LAN
communicator. While many
Japanese and U.S. telecom manufacturers may still build proprietary
communications chips at their own foundries to gain a price/performance
edge in these markets, smaller communications companies will profit
greatly from standard off-the-shelf cellular silicon and/or gallium-arsen-
ide solutions. So, too, will chip vendors such as Analog Devices, AT&T
Microelectronics, GEC Plessey, National Semiconductor, Philips/Signet-
ics, Sony, and Texas Instruments that can muster the expertise to build
chip sets to meet the market’s needs.

B A mix of challenges

Building cellular phones represents one of the final frontiers of mixed-
signal design. Designers must work with analog radio frequency compo-
nents operating in the GHz range, as well as digital signal processors in
the MHz range. As a result, they must familiarize themselves with a
number of different technologies. They must also be extremely conscious
of power consumption issues. Lastly, since the product is a consumer
item, being competitive in price is especially important.

Designers must also keep an eye on the standards front (see “Standards

Discrete compo-
nents, like those
shown here from
Philips/Signetics,
are still used in the

RF section of dig-
ital cellular phones.
But future integra-
tion plans by all
the major IC
houses may result
in a single chip
that handles not
just the RF, but all
the functions in a
cellular phone .
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I MIXED-SIGNAL CHIP

make it happen,” p 60). Things
aren’t clear cut here. For one, the
U.S. and European marketplaces
abide by different communications
standards. Worse, in some appli-
cations such as digital telephones,
standards haven’t been set and com-
mitting to a design before they are
may put the success of the product
(and possibly the designer’s job) in
jeopardy.

Despite nuances in design and
manufacturability, all phones must
perform the same function; that is,
transmit and receive voice signals.
Simplistically, an analog cellular
phone has five major functional
blocks: an RF receiver, an RF trans-
mitter, an audio processor, a micro-
controller, and a power supply.

Analog phones must support full
duplex operation—the transmitter
and receiver must be on at the same
time. Hence, “analog phones require
very good signal filtering to stop the
transmitter interfering with the re-
ceiver,” according to Jon Hudson,
European linear telecom product
manager at Texas Instruments
(Bedford, Bedfordshire, England).

Philips/Signetics (Sunnyvale, CA)
has offered a mixed-signal chip set
specifically for designers of analog
cellular phones for some time. The
company has several integrated de-
vices that perform the RF/IF conver-
sion, analog processing and control
of analog signals in the phone.
Today, the leading analog phones
have been engineered through so

many iterations that just one analog
processor is all that’s required to
process the analog baseband signal.
Notably, most phones still have a
separate printed circuit board (PCB)
for the RF section. That’s because
the filters in the IF transmitter and
receiver sections of the phone take
up a lot of room and a discrete ap-
proach is still taken for much of the
RF circuitry to keep costs down.

0 Advantages of digital

Despite the popularity of analog cel-
lular phones, the move to digital cel-
lular networks and digital telephony
is well underway. The motivation for
the move comes from the telephone
system operators themselves. The
operators have two main problems:
the first is the lack of capacity in
urban regions where there just isn’t
enough bandwidth in the analog sys-
tem to support the demands on the
system; the second is the quality of
the technology. Analog phones suffer
badly from multipath fading, as well
as problems in cell handover.

“Digital phones are more spec-
trally efficient because they employ
time division multiplexing,” says
TT’s Hudson. “You can also use a lot
of error correction to overcome prob-
lems with fading. Better yet, you can
actually lose fractions of a second of
a speech signal and still recover it,”
he adds.

Compared with analog, digital
cordless and cellular phones offer a
greater bandwidth and higher qual-

ity transmission and reception be-
cause of error correction. They also
have an advantage because they
can embrace security features such
as voice encryption and frequency
hopping.

The strategies that Analog Devices,
AT&T Microelectronics, National
Semiconductor, Philips/Signetics,
Texas Instruments and the rest of
the chip vendors are taking toward
building silicon for digital cellular
phones are very similar. All are
working with a few large customers
to optimize the DSP, RF/IF and
power chips for the specific require-
ments of the market. Most likely, the
resulting silicon (or GaAs!) won’t be
all that different. That’s because
there’s no getting around the basic
functions that need to be performed
by a digital cellular phone. According
to Peter Ehlig, member of the tech-
nical staff at Texas Instruments
(Houston, TX), a basic digital cellu-
lar phone system comprises just a
few functional blocks.

I How they work

Predictably enough, processing in a
digital phone is performed digitally.
The speech from the microphone is
digitized by an A-D converter. An
D-A converter on the output side re-
constructs the voice and outputs the
result to a speaker. Interestingly
enough, neither the A-D nor the D-A
converters need to meet very strin-
gent specifications. The European
Groupe Speciale Mobile (GSM) cel-

PASSIVE/OTHER
30%

Technology mix in a cordless phone

PASSIVE/OTHER
20%

1993

PASSIVE/
OTHER
10%

1995

Today, a cellular phone makes use of a number of different technologies—some expensive. By 1995, the aim is to bring down the
cost of the phone by manufacturing the bulk of the radio frequency/power devices in BICMOS, and the digital logic in CMOS.
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Standards make it happen

Communication protocols govern the way a cellular phone call is established. In
the United States, the Advanced Mobile Phone Service (AMPS) is the analog cellular
system in use. It uses analog frequency modulation from 824 to 849 MHz and 869
to 894 MHz for transmitting voice and data. In Europe, each country has its own an-
alog standard and each works on different frequencies.

Nevertheless, there are two standards which are firmly supported (with frequency
allocation) by the European community. The first is the 900-MHz Groupe Speciale
Mobile (GSM) digital cellular system. The second is the 1.9-GHz Digital European
Cordless Telecommunications (DECT) system. The European Telecommunications
Standards Institute (ETSI) had originally announced that GSM would be operational
in major European metropolitan areas by July, 1991. But, the GSM schedule has
slipped; some say because the network is not in place, others blame it on the lack of
handset availability. The DECT standard is still being finalized by ETSI, and will be
available toward the end of this year. The commercial rollout of DECT (expected in
early 1993) is initially intended for PABX use, and later for Telepoint and residential

applications.

In North America, the Telecommunications Industry Association (TIA) has estab-
lished the IS-54 standard for digital cellular systems. This system will “share” the fre-
quency allocation that AMPS uses today (i.e., analog channels will be converted to
digital, based on the need for increased capacity in specific geographic areas). These
phones will be dual mode—working in either digital or analog mode. IS-54 will of-
fer a three-fold, and then a six-fold (with a half-rate codec [coder/decoder]) increase
in subscriber capacity compared to analog. The 1S-54 standard is based on a Time Di-
vision Multiple Access (TDMA) method, but there have been proposals suggesting
that Code Division Multiple Access (CDMA), a spread-spectrum technique, may of-

fer greater capacity.

A short-term solution for analog cellular capacity problems has been tested by
Motorola and dubbed Narrow-band AMPS (NAMPS). NAMPS uses the same fre-
quency bands as AMPS, but rather than using a 30-kHz channel spacing, only 10
kHz is required. This promises a three-fold increase in capacity over AMPS, but net-
work operators installing the NAMPS upgrade may still be forced to move to digital
to satisfy subscriber demand for air time. Motorola’s new MicroTAC Il (see pg 57) is
claimed to support both NAMPS and the AMPS standard.

luar standard, for example, doesn’t
have very tight converter specifica-
tions—a 10-bit converter with a sam-
ple rate between 8 to 20 kHz and a
conversion time of less than 15 ps is
all that’s required. Not surprisingly,
vendors like Analog Devices (Nor-
wood, MA) with its ADSP-21MSP50
and AT&T Microelectronics (Berke-
ley Heights, NJ) with its DSP16C,
have incorporated the A-D and D-A
functions for the speaker and micro-
phone onto the DSP chip to reduce
component count and lower system
cost.

Unlike the converter, the DSP in-
side the phone must be a high-per-
formance engine that consumes
little power and be housed in a
miniature package. These consid-
erations, coupled with cost con-
cerns, point to the use of a 16-bit
fixed-point device. Once speech
data has been processed, it’s sent
from the processor to a modem
where it’s modulated. Another set
of converters convert the digital
signal back to analog where it’s fed

60 DECEMBER 1991 COMPUTER DESIGN

to a linear RF subsystem which
transmits the radio signal.

Clearly, the industry trend is to
produce a highly integrated, inex-
pensive phone solution, where just a
few chips—a DSP, an RF/IF chip and
a power amplifier—are all it takes to
perform the functions involved. But
before it becomes a reality, several
things need to happen. First, DSPs
must become better at solving
some of the very application-spe-
cific problems involved in mobile
phones, such as speech compres-
sion, equalization and echo cancel-
lation. In addition, if costs are to be
reduced, those DSPs may need to
be tailored (perhaps as standard
cells) to meet the specific algorithm
demands of individual cellular stan-
dards more effectively while ad-
dressing the power and packaging
issues. Second, IF modulator/de-
modulator stages must be capable of
working at higher frequencies. And,
finally, on the power output side,
power transistor technology must
become more efficient.

The DSP inside the phone performs
many functions—equalization,
speech compression, I/O control of the
signal, signal refining, echo cancella-
tion to eliminate the multipath reflec-
tions in the RF loop, and noise filter-
ing, as well as the digitization and
regeneration of an audio signal.

To determine the processing mix,
researchers at Philips/Signetics per-
formed a performance estimation of
the computational load on a DSP in
a cellular GSM application while de-
signing their latest PCF5080 DSP.
They showed that 35 percent of the
processing power of the Phil-
ips/Signetics device is used to per-
form the equalization function. The
second most computationally inten-
sive areas are the speech and chan-
nel codec (coder/decoder) functions.

Channel coding is performed by
the DSP to interpret the control in-
formation sent from the base station
to the phone to indicate which fre-
quency has been allocated for trans-
mit and which for receive. “When
you're in a time division multiplexed
mode (for IS-54), you're looking at a
30-kHz wide channel of data that’s
divided into three time slots. The
DSP must decode the information
out of the time slot pertinent to the
call,” says Scott Erickson, manager
of market development for celluar
systems at AT&T Microelectronics.
Error correction and equalization
are then applied to the signal to
overcome problems associated with
momentary loss of signal path. That
data is then sent to a speech coder—
a function also performed by the
DSP. All this so that a clean set of
digital data can be converted and
sent to the speaker in the earpiece.

Shiv Verma, president of Verma
Labs (Woodbridge, NdJ), a design
house specializing in celluar com-
munications, currently uses multi-
ple processors in his designs. He
feels that it’s difficult today for just
one DSP to handle all the processing
functions in a hand-held phone.
And, ultimately, he thinks that the
most cost-effective approach in pro-
cessing will be to use a custom DSP
design rather than an off-the-shelf
solution. “We will certainly use cus-
tom DSP, although at present we're
currently using off-the-shelf,” he
says.

B some core solutions

But there may be problems with go-
ing with a fully custom approach too
early. It’s because of those reasons
that, at the present time, AT&T is
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Digital cellular radio

VOICE

CODER CODEC

CHANNEL

MODEM/
EQUALIZER

The basic building blocks of a cellular telephone include voice converters, a voice

coder, channel codec, modem/equalizer, more converters, and a radio frequency sub-
system. The functions of voice and channel coding, as well as modem equalization,
are performed with a digital signal processor or an ASIC.

offering application-specific pro-
grammable DSPs based on its core
technology for the processing of sig-
nals in the baseband section. “You
could take a hard-wired ASIC ap-
proach, but not before communica-
tions standards stabilize,” Erickson
says. Indeed, Erickson thinks that it
will be at least a year or so before
designers are comfortable with de-
signing full custom silicon. “You can
get a minor cost savings, at best,” he
says. And since DSPs are beginning
to find their way into high-volume
products, a process already driving
down cost, Erickson isn’t convinced
that it may ever be feasible to move
away from a fully programmable ap-
proach to a custom ASIC approach;
rather that the DSP will be inte-
grated with custom ASIC logic.
“When we start to manufacture
DSPs on our 0.5p fabrication pro-
cess, we will be pushing 60 Mips on
a single device at 60 percent of the
power required today. Hence, one
DSP will be adequate to execute all
the algorithms in a digital cellular
telephone,” he adds.

While others have standard DSPs
targeted at this kind of application, TT
is offering more of a configurable so-
lution with its core DSP (cDSP) tech-
nology. “The idea is to make it easy to
use the TMS320 but optimize it for
applications. You can optimize the de-
vice for power consumption as well as
retain your investment in software,”
TI's Hudson says. Clearly, using TI’s
approach, designers could craft cus-
tom processors that sport not only A-D
and D-A converters on-chip, but other
algorithm-specific application accel-
erator blocks as well.

AT&T’s Erickson says that his
company looked at the algorithms
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required to perform the equaliza-
tion, channel coding and speech
compression (compressing 64 kbit/s
of speech down to 8 kbits/s for IS-54
U.S. digital and to 13 kbit/s for GSM
European digital), as well as the
type of instructions that were re-
quired by the DSP before setting out
to build a processor for mobile
phones. “The result was an appli-
cation-specific programmable
DSP—the DSP1610/DSP1616—
whose instruction set was optimized
to handle these types of signal-
coding algorithms.” Erickson
notes that while the IS-54 speech
coder running on the earlier
DSP16A/DSP16C architecture re-
quired upwards of 40 Mips of pro-
cessing power, the new DSP1610/
DSP1616 chips can handle the same
algorithm with less than 20 Mips.

Like Analog Devices’ DSP, AT&T
integrated a sigma-delta codec
with its DSP to provide a single-
chip solution to the speech conver-
sion problem. “Adding a codec on-
chip adds to the complexity of
manufacturing. And it’s not neces-
sarily cheaper than building a sys-
tem around a DSP and adding a
separate codec,” Erickson admits.
On the positive side, it takes up
less board space and consumes less
power. “You have to look at all the
trade-offs with this level of inte-
gration. And lower power in the
digital section of the phone is a
requirement close to many design-
ers hearts,” he concludes.

While standards for digital cellu-
lar and digital cordless phones have
been set in Europe, the standards in
North America are still in a state of
flux. That’s why National took the
approach it did with its work in the

RF arena. “We thought it more con-
servative to introduce building
blocks that can be incorporated into
a number of different systems and
then, in the second- and third-gen-
eration products, begin to integrate
more functionality and gear the de-
vices towards a particular stan-
dard,” says Curtis Schmidek,
National Semiconductor’s product
marketing manager for wireless
communications products. National
Semiconductor (Santa Clara, CA), in
cooperation with Dancall Radio
(Pandrup, Denmark), demonstrated
a working cordless phone trans-
ceiver chip set for the Digital
European Cordless Telecommunica-
tions (DECT) system at October’s
Telecom ’91 in Geneva, Switzerland.

5 Unique architectures

Digital cordless and cellular sys-
tems have very different technical
requirements, making the respec-
tive RF/IF/baseband architectures
of each unique. Cellular systems,
unlike cordless, must operate in a
high-speed mobile environment over
great distances and overcome the
associated Rayleigh fading effects.
Cordless phones, on the other hand,
operate in a far less “hostile” envi-
ronment, generally over short dis-
tances and at pedestrian speeds. As
a result, the larger transmit power,
heightened receiver sensitivity and
DSP-intensive techniques used to
overcome the conditions found in a
cellular environment may be re-

Performance
estimation

CHANNEL

CODEC
22%

Philips/Signetics prepared a perfor-
mance estimation illustrating the com-
putational load on a digital signal pro-
cessor inside a cellular phone. As can be
seen, the equalization is most demand-
ing on the DSP’s time, followed by the
speech and channel codec functions.
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laxed for a cordless implementation.
The RF requirements of emerging
digital cordless systems (such as
with DECT at 1.9 GHz), however,
will present the real challenge to
designers working within system
cost constraints.

In a digital cellular system, the
data rate is kept as low as possible
(270 kbits/s for GSM) to efficiently
support many users spread over large
distances (up to 10 miles). A cordless
system, such as DECT (with a data
rate of 1.152 Mbits/s), operates within
100 yards or so of the base station
and thus can support much higher
data rates (making it well-suited

may be performed by an ASIC or by
a DSP. On the output side, the pro-
cess is reversed. The RF section
quadrature modulates the I and Q
signals converted from the D-A sub-
system before sending the result to
a power amplifier for transmission.
An integrated converter chip may
provide the A-D conversion of the
in-phase and quadrature signals in
the receive path as well as the D-A
conversion of the in-phase and quad-
rature signals in the transmit path.

Many vendors, including Sony
(Cypress, CA) and GEC Plessey
(Scotts Valley, CA) produce bipolar
parts aimed at the IF section of a

National Semiconductor demonstrated its DECT chip set at the Telecom "91 show in
Geneva. In addition to DECT, National is also working on silicon for cellular phones.

for data applications). And with
higher bit rates available for cord-
less systems, less DSP-intensive
voice compression algorithms such
as advanced differential pulse-code
modulation (ADPCM) at 32 kbits/s
can be used (as opposed to GSM’s
RPE-LTP at 13 kbits/s).

In a digital cellular system, the
incoming 850 MHz RF signal must
pass through a variety of mixers, IF
amplifiers and filter stages, much as
it does in an analog cellular design,
before a signal processor working in
the 20- to 30-MHz range can deal
with it. As the signal comes into the
phone, the RF section quadrature
demodulates the RF signal, (a pro-
cess that strips the data off the RF
carrier) and presents the analog I
and Q signals (representing the in-
phase and quadrature components
of the recovered signal) to A-D con-
verters where the signal is con-
verted before being sent to a mo-
dem/equalizer.

The modem/equalization function
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cellular phone. Ultimately, most
vendors plan to shrink them into a
single BiCMOS device. At present,
in most designs at least two devices
are needed for the IF/RF stage.
AT&T provides two chips (the
W1000/W1452) for the RF/IF,
up/down conversion function. Filter-
ing is still performed by passive
components (resistors, crystal, ce-
ramic SAW filters) external to the
chip. The W1000 combines an RF
preamplifier, mixer and quadrature
modulator. When combined with the
W1452 IF amplifier/demodulator
IC, filters and local oscillators, it
provides both the transmit and re-
ceive functions needed between the
antenna and the baseband. In addi-
tion, the company has developed a
single-chip baseband A-D/D-A con-
verter for signal conversion of the
in-phase and quadrature signal in
both the transmit and receive modes.

Similar approaches are being pur-
sued at most other vendors, one
being Philips/Signetics. When the

company recently disclosed an inte-
grated chip set that will meet the
GSM and DAMPS (digital AMPS)
requirements, it announced its
plans to bring the number of ICs
required to build a cellular phone
down to just a few over the next few
years. Eventually, just one BICMOS
IC will be required for the IF trans-
mit and receive path, one CMOS IC
for baseband digital signal process-
ing and one CMOS part for the mi-
crocontroller function.

| Single-chip RF solution coming

Hudson at TI also predicts that the
RF section of the phone will be a
single chip solution by 1995. “Our
technology will allow you to get a
cellular phone down to a few chips,”
he says. “Ultimately, in 1993, we will
have all the A-D and D-A and the RF
components all on a single baseband
chip. All you will be left with is
another microcontroller to control
a display,” he concludes. To make
it happen, Texas Instruments is
working on some new technologies,
including heterojunction bipolar
transistor technology for RF power
amplification—a technology that
Hudson feels should be more af-
fordable than the GaAs FET tech-
nology currently in use by some
manufacturers.

To reduce component costs,
National Semiconductor plans to
use its BICMOS technology, ABiC.
In addition to the European digital
cordless (1.88 to 1.90 GHz) arena,
National is also developing parts
for the cellular (900 MHz) market-
place. “We plan eventually to com-
bine the RF, IF and baseband func-
tions (A-Ds, D-As, filters, and
timing) on a single chip,” says
National’s Schmidek. When such a
chip emerges, it’s certain to be
aimed at a specific standard since
there are differences between GSM
and DECT architectures.

“The RF parts exhibited in the
DECT demonstrator were built on a
bipolar/BiICMOS process which al-
lows us to implement circuits that
operate up to 2.5 GHz. That should
cover cellular, cordless and personal
communications systems in Europe
and Japan as well as the UK,” he
adds. First-generation parts imple-
mented in National’s BICMOS pro-
cess will include a variety of trans-
mit, receive, frequency synthesis,
and baseband processor functions.

If the processing becomes more
computationally intensive as de-
signers move from analog to digital
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designs, what happens to the RF
section? According to TI’'s Hudson, it
becomes less of a problem. “In some
ways, the RF side in a GSM phone
gets easier as you go to digital,” he
says. That’s because, unlike an ana-
log phone, in a digital phone the
transmitter and receiver don’t have
to be working continuously.
“Because digital phones use a
time division multiplexed (TDM) ad-
dress and data approach, you don’t
have to be continuously transmit-
ting and receiving,” Hudson points
out. This means that designers will
have less of a problem separating
the transmit and receive paths in-

design, you can live with a class C
amplifier. In a digital design, you
need a class A/B design,” he says.
Nevertheless, he does agree with
Hudson in one respect: “The only
thing that makes (a digital phone)
simpler to design than an analog one
is that there’s less of a power
consumption problem”.

But it isn’t just stabilization, it’s
linearity, too. In a digital system,
maintaining the linearity of the
power amplifier is very important.
“We're designing power amplifiers
using our GaAs process technology,”
says AT&T’s Erickson. “We believe
we will achieve the performance re-
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By 1995, a single RF chip is all that will be required for the transmitter/receive sec-
tion of a cellular phone. This road map shows how Texas Instruments aims to get

there.

side the unit to prevent crosstalk.

Also, digital phones have less of a
power consumption problem than
their analog counterparts. “Because
it’s always on, the one thing that
really flattens the battery in an an-
alog phone is the transmitter.
Hence, power consumption is a ma-
jor problem,” Hudson says. “The ad-
vantage of a digital system is that
data is sent in bursts, so the average
power level is reduced. And the re-
quirements for efficiency can be re-
duced in a digital RF power output
stage,” he adds.

Verma Labs’ Verma says that be-
cause the transmitter must be
turned on and off at given instances
of time in a digital phone, a power
amplifier that can be stabilized
quickly is required. “In an analog

66 DECEMBER 1991 COMPUTER DESIGN

quirements for high linearization of
the power amplifier,” he adds. To
help keep existing power amplifier
circuits linear, one of AT&T’s cus-
tomers turned to an additional D-A
converter between the baseband
and RF section of the phone to help
control the linearization of the
power amp. The linearization con-
trol software runs on the DSP, nat-
urally enough.

National’s Schmidek feels that
with an analog cellular phone, it’s
easy to build a power amplifier in a
bipolar technology. “GaAs would
give you a more efficient solution,
but if you want to do it cheaply, it’s
better to do it with bipolar,” he says.
Schmidek feels, however, that the
class C amplifiers found in today’s
analog cellular phones are com-

monly implemented with discrete
bipolar devices, often in costly hy-
brid modules. GaAs implementa-
tions are available, but are only
used in the most-expensive
phones. Integrated bipolar and
BiCMOS solutions in surface mount
packages are the next logical and
most cost-effective step. The class A
and A/B amplifiers required for
some digital systems will present
another challenge for designers, but
there’s some promise here as well.
The DECT demonstrator in the
National/Dancall Radio used a class
A/B transmit amplifier IC imple-
mented in National’s bipolar
process.

Today, most cellular designers are
also having problems dealing with
the power dissipation of the digital
section. But before long, due to ad-
vancements in CMOS technology,
the power dissipation there will be-
come less of an issue. The most
power hungry device will be the RF
power amplifier. For GaAs, a tech-
nology that held so much promise in
the ’80s yet delivered so little, might
find a high-volume application after
all. “We think with GaAs we can
produce a very high-performance
device. Models will be available
early next year to prove out our the-
ory,” AT&T’s Erickson says.
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Add-on boards boost
real-time performance

Add-on boards can
increase perform-
ance, but their use
still isn‘t straight-
forward.

Warren Andrews
Senior Editor

Almost as long as there

have been computers, there
have been attempts to add
something to them to boost
their performance. At first,
these add-ons were chips
and boxes, but with the
spread of standard buses, the
idea of add-on boards became
a reality. Now, with the array of real-time applications fitting into such
standard-bus hardware platforms, add-on boards to accelerate performance
are gaining importance.

But accelerator add-ons still are not magic; there’s some penalty
associated with their use in terms of additional software overhead in one
form or other, and there’s still no universal way to have additional
processors speed up applications in any direct proportion to the number
of processors. In addition, the loud clamor for standards in both hard-
ware and software adds still another constraint to the implementation
of accelerator-type products. Despite the obstacles, however, dramatic
progress has been made—particularly in specialized areas.

In many applications in the real-time arena, such accelerators are a
major boon to performance enhancement. Newer and more clever tech-
niques are beginning to let large multiprocessor configurations provide
systems with tremendous speed advantages. And tools to help developers
adapt, debug and simulate applications using specific configurations of
processors—and to sample scenarios with different processors—are
emerging and greatly simplifying such implementations.

Traditionally, the idea of add-ons to increase performance began with the
simple math-coprocessor-chip approach, sockets for which have been included
in almost every CPU from lowly desktop personal computers to more powerful
VME and Multibus II engines. “The biggest advantage of this approach,” says
Geoffrey Cohler, product marketing director for CSPI (Billerica, MA), “is
that it’s one of the easiest and least expensive techniques for increasing
performance. As long as the compiler knows the coprocessor is present,
it will generally speed up the application. “On the down side,” he continues,
“it’s necessary to trade performance for ease of use. Such coprocessors offer

COMPUTER DESIGN

CSPI has developed
SuperCard, a i860-
based vector pro-
cessing subsystem
for the DECstation
5000. The board in-
terconnects with
the DECstation via
DEC’s Turbochan-
nel—or optionally
via direct I/O ports.
The DEC version of
CSPI's SuperCard is
finding use in a va-
riety of applica-
tions, such as sig-
nal processing,
sonar, radar, ASW,
image research,
medical imaging,
and electronic
publishing.
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| ADD-ON BOARDS

only a limited speed advantage.”

The limitations of the single chip-
math-coprocessor approach have
led designers to look to better solu-
tions, such as using digital signal
processor-based boards as well as
more generic multiprocessing
boards. These can include boards
with multiple DSP chips, one or
more of the same processor chip, or
different combinations of specialty
and generic CPUs.

Such products essentially operate
in one of three modes. “The first and

on the host computer as opposed to
running on the application acceler-
ator.” Isenstein explains that this
approachisvery asymmetricin that
there are certain specific tasks that
the host processor runs, and others
are run by the accelerator.

“In the third mode,” says Isen-
stein, “designers use such applica-
tion accelerators in a multiprocess-
ing or multicomputing environment.
In our approach, we have an API
(Applications Processor Interface)
that essentially treats all the proc-

COMPILE-AND-RUN
SUPERCARD
PROGRAM

OPEN
SUPERCARD

OPEN FILE

OPEN FILE

SuperCard
programming levels

SPLIT-PROGRAMMING
HOST PROGRAM

CSPI offers two
levels of program-
ming for its Super-
Card, depending
on the speed-up
desired and the
level of effort to
be expended. The
compile-and-run
mode lets design-
ers compile, link
and run any C or
Fortran program
with few, if any,
changes. For
greater speed-up,
it’s possible to re-
place program
loops with sub-
routing calls to
one of CSPI's
libraries.

SUPERCARD
PROGRAM

simplest mode of operation is that of
simple application acceleration,”
says Barry Isenstein, product plan-
ning manager for Mercury Com-
puter (Lowell, MA). “By this, I mean
simply take the application, compile
for the accelerator processor and go.
In such a mode, it’s not necessary to
write any code for the host computer
at all. The accelerator board takes
care of everything including I/0
from a standard I/O library offered
by Mercury in C and Fortran lan-
guages, as well as in assembly code.”

The second mode of operation is a
subroutine engine. “Traditionally,
this approach is what most design-
ers refer to as the classic array
processor,” says Isenstein. “In this
mode, the processor is treated as a
peripheral of the host processor. As
a peripheral, the attached proces-
sor handles a small number of
fixed functions such as DSP. And
while users can add some bells and
whistles, essentially, the designer
is writing a program that operates
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essors—accelerators as well as
host—as a real computer that ad-
dresses multiprocessing problems.
For that, we have an API that uses
standard processing techniques that
users are familiar with such as sock-
ets for message passing, shared
memory areas and semaphores.

“In this mode,” he continues,
“you’re looking at applications that
definitely want to use more than one
processor. The other two modes
don’t necessarily rule that out, but
this third approach lets them be pro-
grammed in a way designers are
familiar with.”

Mercury isn’t the only company to
be actively working on multiple-pro-
cessor systems. Just about everyone
in the application accelerator game
is working with some kind of multi-
processor system. For example,
CSPI, like Mercury, offers both a
compile-and-run approach as well
as a split-programming mode.

In what CSPI calls its compile-and-
run mode, the user simply compiles a

program using the development
tools supplied by the company (ei-
ther the Metaware C compiler or the
Lahey Fortran Compiler), producing
an object file. This is then linked
with an 1860 linker to produce ex-
ecutable code for the accelerator
board. Calls to various run-time li-
braries are linked in the linking
process.

B A toolkit approach

CSPI has also worked closely with
Multiprocessor Toolsmiths (Nepean,
Ontario, Canada) in developing inte-
grated software to work on the i860
processor. Says Toolsmiths’ president
Kim Rowe, “What we've looked to do
is develop a multiprocessor operating
system to work with the 1860, as well
as other processors, to provide a total
solution to real-time multiprocessing
problems.”

According to Rowe, the object is to
take data in, manipulate it through
some signal-processing algorithms
and provide some output. “Typically,”
he says, “engineers begin with some
kind of signal flow graphs. Today
there are a number of tools to help
generate such flow graphs automati-
cally and do limited simulations
which at least let the developer know
the algorithms are correct.” But how
does the designer convert this flow
graph to a real implementation on a
multiprocessor system?

Rowe explains: “Once the flow
diagram is completed, Toolsmiths’
OnTime program lets the designer
develop a concurrent model for to-
tally transparent multiprocessing
using a graphical design approach.
The graphical approach lets the de-
signer graphically design, gener-
ate code, pull in libraries for algo-
rithms, make calls to hardware
elements, ete.”

Continues Rowe: “The next step,
is to let the host simulate the se-
lected hardware. The software has
an implicit understanding of the
macro-parallel model to do the com-
putation, but the designer must
break up the algorithm,” he says.
Rowe cites the example of a 24-tap
IIR filter. “The designer can, for ex-
ample, break the job up into three
tasks in a pipeline, each comprising
eight taps. The software can run all
three tasks on a single card in that
card’s pipeline, or run each task on
each of three different cards.”

“The software is based on the
pSOS+ real-time kernel on top of
which Toolsmiths provides a set of
graphical tools and Unix-compatible
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l ADD-ON BOARDS

layers for I/O and other system func-
tions. Toolsmiths has provided stan-
dard file /O, networking protocols
such as TCP/IP, a network file sys-
tem (NFS), an external file system,
serial support, tape support, X Win-
dows, X View, X file, RPC (Remote
Procedure Call), Open-Look window
manager and XDR (a data-exchange
protocol).

“Using these features,” says Rowe,
“it’s possible to develop a very fancy
user interface with, for example,
68030 or 68040 processors and includ-

itor the utilization of each CPU in
the system and can display a history
of each processor’s usage.” Accord-
ing to Rowe, this lets designers tune
a system by looking at the idle time
of each CPU and reassigning tasks.

“In this way,” he adds, “it’s possible
to balance CPU loading and converge
on an ideal solution that will opti-
mize performance in a multipro-
cessing system. All that’s required
to reallocate the system resources is
to relink the application.” Similarly,
says Rowe, it’s possible to look at
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Graphical hardware descriptions of the mixed multiprocessor architecture provide
documentation and the necessary information for users to quickly build pSOS+/Uni-
son or VMEexec applications. The transparent multiprocessing of the operating sys-
tems works with these descriptions to insure fast incremental enhancement without

application changes or painful rebuilding.

ing a mouse and windows, and inter-
face it directly with a real-time ap-
plication. The entire application can
be tested on a Sun workstation and
downloaded via X View commands
directly to an X Terminal and real-
time, low-cost target system.”
According to Rowe, Toolsmiths’
software lets the entire application
run transparently. “It doesn’t matter
where [on what board], for example,
a network server resides, when
there’s a call to that server it auto-
matically goes to the right place.”
Another special feature of
Toolsmiths’ development tool is its
visual source and system debugger.
“Among other things,” says Rowe,
“we’ve developed the ability to mon-
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different numbers and combinations
of processors to seek a solution opti-
mizing a particular application.

B The i's have it

While most of the i860-based accel-
erator boards use the main proces-
sor for both high-speed array pro-
cessing and I/0, at least one
company, Sky Computers (Chelms-
ford, MA), developed its Warrior 3
array processor board combining an
1860 to do the signal processing with
an 1960 to handle the I/O. “In most
accelerator applications at today’s
compute rates,” says Dr. Gerald
Shapiro, chief technical officer at
Sky, “data movement, rather than
processing power, becomes a limit-

ing factor. You have to swallow the
whole problem to get around the
data-movement limitation. This
means the code that the host com-
puter used to run, now has to run on
the accelerator card.”

“In looking at an application pro-
gram,” continues Shapiro, “we don’t
only worry about the main process-
ing code, but also about what hap-
pens when there are calls for a
windows access or a disk access,
for example. Designers don’t want
to be concerned with going through
all their code looking for all the
graphic, disk drive and other sys-
tem-level calls. By simply running
the code through some software
tools, the entire program can run on
the accelerator.”

According to Shapiro, designers
don’t have the luxury of spending six
months to a year to tune up an algo-
rithm and gain perhaps another 4 or
5 percent. Instead, a more appropri-
ate metric might be whether perfor-
mance can double in one year or 18
months. To get this type of perfor-
mance, it’s necessary to use a brute
force approach.

“To be fully compatible with our
earlier Warrior 1 and Warrior 2 ar-
ray processing boards,” Shapiro con-
tinues, “we let our next generation
appear to look to the designer like
earlier generations. While techni-
cally a true application accelerator,
our latest board, with some special-
ized software on top, looks like a
typical array processor.

“And while the processor on the
Warrior 3 is based on an i860, we
also use an 1960 as an intelligent I/O
processor. We did this because we
realized that many of our customers
run large programs including much
more than basic math processing.
Because, while the 860 is good at
those things, it doesn’t do such a
good job with things like, for exam-
ple, interface control. We therefore
free up the i860 to do what it does
best and let the 1960 take care of all
the other critical I/O and system func-
tions like interrupt handling, context
switching and system interface.”

Despite the ability of the 1860 to
operate effectively in a variety of
stand-alone and multiprocessing ap-
plications, there are many argu-
ments which continue to favor more
traditional, DSP-based accelerator
boards (see “Evaluating vector proc-
essors for real-time DSP applica-
tions,” p 76). “There’s little ques-
tion,” comments Scott Israel,
director of marketing at Alacron



Evaluating vector processors for real-time DSP applications

While the i860 was originally devel-
oped for graphics, its high-speed vector
arithmetic capabilities are being ex-
ploited in a wide range of compute-in-
tensive applications. One example is dig-
ital signal processing, where the i860 is
often evaluated as an alternative to con-
ventional DSP microprocessors.

In choosing between a DSP and a
general-purpose vector coprocessor
such as the i860, however, designers
must evaluate more than raw cycle time
and MFlops. In applications such as real-
time signal processing and embedded
control, data movement, I/O, context-
switch speed, interrupt response, integer
performance, and determinism are often
just as crucial as number crunching.

0 Peak performance quotes

Because real-time DSP applications are
often compute-bound, one of the first
parameters that designers typically eval-
uate is the processor's MFlops rating.
Direct MFlops comparisons between
DSPs and vector coprocessors, however,
can be misleading.

The i860, for example, quotes a peak
performance of 80 MFlops, which is the-
oretically 2 to 3x that of most DSPs. Be-
cause the i860 relies heavily on pipelin-
ing, however, it can achieve that
performance level only in vector applica-
tions. In nonvector applications, such as
signal coding, or even in vector applica-
tions that require frequent branches,
context switches, or interrupts, cache
misses and pipeline flushes can reduce
actual performance to a fraction of the
rated performance.

Most DSPs, by contrast, don’t use
pipelining in their arithmetic unit. Con-
sequently, they can achieve a much
higher proportion of their peak rated
performance in a broader range of vec-
tor and nonvector applications. The lack
of pipelining also makes DSPs easier to
program. Because the results of one in-
struction are always immediately availa-
ble to the next instruction, DSPs not
only simplify hand coding, but facilitate
the design of more powerful, optimiz-
ing compilers.

Another important factor that design-
ers should evaluate when choosing a
processor for a real-time DSP is how fast
it can access data. To keep their arithme-
tic units busy and achieve their theoreti-

cal peak MFlops ratings, the processor
must be able to fetch a new instruction
and two data operands on each cycle.

0 pData on the move

Some DSPs make this possible by provid-
ing two external data buses, together
with separate address generators that
can independently generate new instruc-
tion and data addresses on each clock
cycle. The i860, by contrast, provides
only one external data bus and one ad-
dress generator. Consequently, it can
support concurrent data/instruction ac-
cesses only when operating out of on-
chip cache. When executing programs
that use larger data sets (such as a 4-k
fast Fourier transform) that are stored
externally, performance may degrade
significantly.

Another critical factor to evaluate
when selecting a processor for DSP ap-
plications is I/0 performance. To handle
this requirement, most DSPs provide
one or more high-speed serial I/O ports.
Most DSPs also provide DMA controllers
with multiple channels that can move
data between one or more serial/paral-
lel ports and the CPU without interrupt-
ing program execution.

By performing data acquisition and
data movement in parallel with program
execution, programmers can keep the
DSP’s arithmetic unit continuously sup-
plied with new data. The i860, by con-
trast, provides no serial /O port and no
DMA controller. Consequently, the CPU
must perform all data movement, mak-
ing it impossible to access and process
data in parallel.

The i860's single data bus and limited
I/0 also make it cumbersome to use
multiple i860s for applications that re-
quire higher throughput. Because the
i860s can't be directly linked, designers
must typically use some type of shared
memory architecture. DSPs, by contrast,
may be linked directly in a broad range
of multiprocessor configuration via ei-
ther their address buses, parallel or se-
rial I/0 ports. Moreover, because most
DSPs provide multiple independently
programmable DMA channels, data
transfers and communications between
the DSPs may be conducted without in-
terrupting program execution.

Another factor that designers should
consider when selecting a processor for

a real-time DSP application is context-
switch performance, which is important
for both multitasking and servicing inter-
rupts. Vector processors such as the
i860 tend to have relatively poor con-
text-switch performance because of
their large register sets and pipelines,
which must be saved and restored with
each context switch.

DSPs, on the other hand, speed con-
text switching and interrupt handling by
using smaller register sets and minimizing
the number of registers that must be
saved (as few as 18 cycles on a DSP, ver-
sus 81 on the i860). In fact, many DSPs
provide mechanisms that enable critical in-
terrupts to be serviced in as little three in-
structions (24 instructions on the i860)
without any context switch at all.

Designers should also evaluate deter-
minism when selecting a processor for a
DSP application. Because DSPs must fre-
quently operate on incoming signals in
real-time, in order to accurately budget
available processing time, their perfor-
mance must be predictable.

¥ Predicting performance

The performance of vector processors
such as the i860 is often unpredictable
because it depends on the cache hit
rate, which may vary considerably de-
pending on the contents of the cache.
While many DSPs also provide cache,
they enable portions of the cache to be
independently locked. Because this
locked region can’t be overwritten, pro-
grammers can ensure a 100 percent hit
rate and predictable performance for
critical real-time tasks by locking the por-
tion of the cache that contains the data
and instructions associated with those
tasks.

In spite of their real-time limitations,
vector coprocessors such as the i860 may
be successfully employed in many com-
pute-intensive DSP applications that re-
quire limited real-time /O. One way to
overcome the i860's I/O limitations is to
use a DSP as a front-end processor to han-
dle real-time /O, and an i860 as a back-
end processor to handle number crunch-
ing (as in Ariel’s IRCAM SPW). Still, for VO
intensive real-time DSP applications, partic-
ularly those that require multiprocessing,
arrays of high-speed DSP microproces-
sors make the most sense.

Tony Agnello, president, Ariel Corp
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(Nashua, NH), “that products will
become increasingly specialized as,
on one side, applications become
more specific, and on the other, as
general-purpose processors include
more and more processing power.”
The number of applications that
can take advantage of specialized
processors is increasing dramati-
cally—due largely to the cost-effec-
tive approaches now available. “Ap-
plications that would have been
unimaginable only a few years ago,”
says Shapiro, “will soon be a reality.”

tic tools such as PET (positron emis-
sion tomography) scans.

B Where does it end?

But the end is nowhere in sight—
and we can’t even see the whole
beginning. Intel’s i860 started life as
a graphics processor and users were
quick to see its potential as a general
vector processor. But this process-
ing capability will soon be ap-
pearing on conventional microproces-
sors—if not Intel’s 80586, then
perhaps on its 80686. But users will

VME BUS

He cites, for example, an application
used in the detection of hazardous
substances for things such as air-
port security. Another application
includes recognizing musical
tunes/lyrics for the purpose of col-
lecting royalties.

Other applications include the
traditional bastions of signal pro-
cessing technology such as sonar, ra-
dar and medical imaging. In the lat-
ter arena, developments combining
new sensor technology on one side
and new signal-processing capabil-
ity on the other have led to diagnos-
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Communication Automation & Control’s
VME9U12 provides users with up to 300
MFlops of processing power using 12
AT&T DSP32C processors. To fit everything
on a single board, plus offer the expan-
sion of full-featured mezzanine boards,
CAC had to resort to a full 9U board. The
board is intended for communications ap-
plications and can be used with an add-on
mezzanine board providing 1.544 T1 com-
munications or a board comprising 12 8-
bit companding codecs to provide 12 chan-
nels of voice I/O at an 8-kHz sampling rate.

continue to need more speed.

This insatiable need for perfor-
mance is only partially the avarice
of system designers. The other part
stems from the application of stan-
dards—particularly operating sys-
tems and programming languages.
As these needs increase, specialized
accelerators will have to answer in
much the way that general-purpose
application accelerators do now. In
large measure, this will include a
host of specialized software tools.
But in other areas, it will include
some highly specialized hardware.

Already some highly specialized
hardware is emerging in the tele-
communications area. Communica-
tions Automation and Control (Al-
lentown, PA), for example, has
developed a 9U VME card with 12
AT&T DSP32C floating-point pro-
cessor chips. The board was de-
signed to handle such complex tasks
as voice recognition, speaker identi-
fication, advanced differential
pulse-code modulation (ADPCM)
compression, dual-tone multi-
frequency (DTMF) tone detection
and other features expected on ad-
vanced voice mail systems.

According to CAC president
James Bridges, the board also has
provisions for specialized mezzanine
cards which include a T1 and codec-
daughterboard. In operation, each of
the board’s 12 DSPs executes pro-
grams and accesses data out of a
local zero-wait-state SRAM. The
board can act as either a VMEbus
master or slave for either DMA or
memory-mapped transfers.

Undoubtedly, more such highly
application-specific boards will
start to emerge as the technology
and application mature together.
In all manner of acoustics, from
noise cancellation to music en-
hancement, accelerators will pro-
vide the necessary punch to per-
form in real-time what’s possible
now only in very slow motion. Sim-
ilarly, in image processing, we're at
the tip of a major new area of spe-
cialization. And, adding the two to-
gether, we’ve got one of the indus-
try’s top buzz words, multimedia.
This has already resulted in the
development of a number of what
some board makers glibly call
“multimedia adapter cards” but
which are basically specialized
application accelerators. =
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Designers search for the secret
to ease ASIC migration

Barbara Tuck Egan
Senior Editor

Designers are migrating from one technology to
another—from FPGA to gate array, gate array to
standard cell, PLDs to standard cell, and so on.
Exploring uncharted territory, these designers are
looking for the secret—from brute-force netlist
translations to VHDL synthesis—that will help them
create the most-cost-effective implementation.

There’s no doubt that more de-
signers are talking about migrating
from programmable logic devices
and field programmable gate arrays
to full ASICs than are actually doing
so today. Nonetheless, a small num-
ber of brave souls have taken a blind
leap of faith into migration.

Those who are finding their way
out of the jungle of tools and FPGA
architectures tend to be designers
who are either using silicon and
tools with which they are already
familiar, or trying more sophisti-
cated methods but thinking ASIC
design up-front. The methodologies
and tools used to migrate depend
very much on the reason for migrat-
ing in the first place, the target tech-
nology and the level of performance
required in the end product, as well
as the tools and hardware platforms
available to the designer.

The single largest component in
this migration fever is the FPGA.
Whether chosen as the target tech-
nology or as a stepping stone on the
way to an ASIC, the FPGA is the
silicon technology most responsible
for the changes taking place in the
way users design their end products.
Differing markedly from one an-
other, FPGAs are not the easiest
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things to design and a number of
designers have been disillusioned
with the industry darlings. Because
the majority of users to date have
designed-in devices from Xilinx (San
Jose, CA), which maintains the
lion’s share of the market, it follows
that Xilinx has taken the brunt of
users’ complaints about FPGAs.

13 Timing close to gate array

“Each one of the FPGAs I've used
has disappointed me,” says Jack
Regula, hardware engineering man-
ager at Force Computers (Campbell,
CA). That was before Force Comput-
ers acted as a beta site for Quick-
Logic’s (Santa Clara, CA) antifuse-
based programmable ASICs
(pASICs). By the time Regula got his
hands on QuickLogic’s pASICs, he
had given up on a Xilinx device,
finding that it was too slow to imple-
ment a DRAM controller on an
88000-based CPU board.

Moving from Xilinx to QuickLogic
meant Regula had to re-enter his
schematics into the QuickLogic tool-
set, an effort that took a few days of
drawing. He programmed Quick-
Logic’s QL8X12 to be almost pin-
compatible with the Xilinx part.
Regula achieved a speed of 33 MHz

in the QuickLogic pASIC, whereas
the top speed he could get out of the
Xilinx Logic Cell Array (LCA) was
20 MHz.

To get high performance and
speed out of the Xilinx FPGAs, Reg-
ula reports, you can’t do a purely
synchronous design. “You have to
tweak the design to fit the layout
and to fit the board. How far apart
the Xilinx CLBs [configurable logic
blocks] are affects the propagation
delays between them,” he continues.
“You don’t know what the delay is *til
you route them.” Unlike the Xilinx
devices whose interconnect delays
can be greater than logic delays,
QuickLogic logic delays are always
larger than interconnect delays, ac-
cording to Regula. “They’re predict-
able no matter what the layout is,”
says Regula, “very much like a
masked gate array.” At a maximum
of 1,000 gates, though, QuickLogic
can replace only the low-end Xilinx
parts.

| Design difficulties

Dave Hicks, staff engineer at Spec-
traLink (Boulder, CO), also had a
bad experience with a Xilinx design,
to some extent because they
pushed their design. His design



team was using Xilinx 3090s in
SpectraLink’s indoor cellular |
phones. The phones act as add-ons
toPBXsand replace phone mail. As
SpectraLink engineers added more
functionality to the Xilinx parts,
they couldn’t get the software to
route the parts successfully. .

But Chuck Fox, director of IC
marketing at Xilinx says, “Xilinx
parts are just as easy to convert as
others. There’s not much we can do
to make it easy to convert a hard
design.” While Xilinx advises users
not to push beyond a 50 to 60 per-
cent utilization on the 3090s, Hicks
explains that his team had more
functionality and needed more logic
than that, so they used about 80 to
90 percent of the chip. What’s more,
Spectralink designers didn’t go to
Xilinx training sessions and didn’t
call field support as much as they |
could have. “It took us a long time to
learn the intricacies of the soft-
ware,” Hicks says.

When engineers at SpectraLink
received a beta-site copy of start-up
NeoCAD’s (Boulder, CO) device-in-
dependent FPGA layout software,
they put it to work on the Xilinx
parts. “We got better performance
from NeoCAD, with better-quality




l ASIC MIGRATION

routes, higher-speed signals
through the routes and much closer
to 100 percent routing,” Hicks re-
ports. NeoCAD has optimized its
tool to route 100 percent the first
time, according to Hicks. That’s in
contrast to the Xilinx approach,
based on simulated annealing and
random placement, which involves
generating as many runs as you can
and choosing the best one, according
to Hicks.

SpectraLink was attracted to Xi-
linx because of claims that a number
of vendors could convert Xilinx
FPGAs to full ASICs, but Hicks
says, “We've discovered that it’s not
as simple as handing off XNF [Xi-
linx Netlist Files] and getting back
an ASIC.” At press time, Spec-
traLink was in the process of evalu-
ating vendors to help in the migra-
tion process. “We don’t have the time
to learn everything we need to know
to migrate. We have done no simu-
lation because the development pro-
cess was hurried,” explains Hicks.
“When you don’t simulate from the
beginning, it’s hard to go to an
ASIC,” Hicks warns.

B Be safe: simulate

Bob Briody, senior engineer at Apple
Computer (Santa Clara, CA), also
found out the hard way that simula-
tion should be done up front. Bri-
ody’s design team used a pair of
Xilinx devices when developing the
Personal Laser Writer LS: the laser
engine control went into one FPGA
and the DRAM controller and de-
compression logic went into the
other. “We had a problem with test
vectors because we didn’t pay much
attention to simulation when we de-
signed the Xilinx parts,” admits Bri-
ody. When the time came to cost-
reduce by going to a gate array,
Apple found that NCR was the best
fit and chose to go through Design
Engineering Inc (DEI) (Boulder, CO)
because it had experience convert-
ing Xilinx FPGAs to NCR ASICs.
“Using the Xilinx devices as proto-
types let us develop some statistics on
what users would see as to perfor-
mance,” says Briody, “and it let the
software team write code in advance.”
After making last-minute changes to
the reprogrammable Xilinx parts, the
Apple engineers took their OrCAD
schematics of the 3090 designs and
converted them to Mentor Graphics
(Wilsonville, OR) schematics. “Once
the design was on Mentor, we had to
be very careful about clock distribu-
tion,” explains Briody. The Xilinx ar-
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When designing the handset
of SpectraLink’s wireless 2000
Pocket Communication System
(inset), Dave Hicks, staff en-
gineer at SpectraLink, used a
Xilinx FPGA to prototype cir-
cuitry before final implementa-
tion in a gate array. Hicks used
NeoCAD’s device-independent
design tools to shorten design
cycles by reducing both the
place-and-route iterations for
Xilinx parts, as well as the ex-
ecution time for each iteration.

chitecture buffers users from that
problem, according to Briody, so his
team anticipated the problem and
designed the schematics so all loads
on the clock tree members would be
balanced.

Apple used no synthesis in its mi-
gration path says Briody, who de-
scribes himself as a hardware hack.
“I'm not willing to give up control of
the design. I like getting my hands
dirty with gate-level design.” And how
long did it take the Apple team from
conception of product to product re-
lease—including technology develop-
ment and prototyping? April 1990 to
mid-March 1991, says Briody. “Now
I'm doing another project, and I'm
doing a lot more simulation,” he says.
Apple introduced the Personal Laser
Writer LS with the NCR VGX1500
1.5-um CMOS gate array and plans
to migrate to an NCR VS1500 1.5-um

CMOS standard cell to further cost-
reduce the product.

After a false start on attempting
to prototype a high-speed 31,000-
gate ASIC with Xilinx XC4000 de-
vices and encountering a bug in the
4000 software, Briody gave up on
the idea of prototyping the design
altogether. Since then, Xilinx re-
leased the Blox (Blocks of Logic Op-
timized for Xilinx) module genera-
tion system to aid designers of
XC4000 devices. Blox, which resem-
bles the LPM (Library of Parameter-
ized Modules) intermediate format
being backed by Xilinx, lets users
describe designs at the block dia-
gram level rather than at the gate
level.

l vHDL synthesis

In contrast to “hardware hacks”
such as Apple’s Briody, some design-
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powerful Pulsar 3000'™, shown PRCM maniter | ).

; d &
above, featuring: |/ec?“g?ai;

¢ 25MHz R3010A Floating-Point 2;’:;”‘“'9 &
Coprocessor (opt.) i

® (4) R3020 Write Buffers
¢ 128KB (or 32KB) D-cache X-compiler 245 W. R_oosevelt Rd.
® 32, 16, 8 or 4MB DRAM C EXECUTIVES |  Real time West Chicago Il 60185
® High speed SCSI port (opt.) monitor Vekdantiss e e
; rademarks: 1-
:(E;Fe;n_etl |ntenn‘ace (opt.) Systems Inc. (available in binary
serial ports or source), 2-Integrated Device
¢ (4) ROM sockets (up to 4MB) Real time o.s. Eechnfiogl'. }nC-, z-;g{l) ngavgage
: onsultants Inc., 4-DOD, 5-Win
* Real time calendar clock River Systems (available for MIPS
w/battery and DEC workstations), 6-AT&T
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NEW! R3000 VME Hardware,

A Look at Today... A Vision of Tomorrow

Software and Systems.
Look to OMNIBYTE

for the complete line!

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

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

e 25MHz R3000A RISC CPU

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

® (4) R3020 Write Buffers

® 128KB (or 32KB) of I-cache

® 128KB (or 32KB) of D-cache

e 32, 16, 8 or 4MB of DRAM

® (1) RS232C serial port

® (4) ROM sockets (256KB max.)

And you can get the following
software with the VR3000:

architecture &
IDT/c? IBM/SUN

X-compiler
aWorke®

spp/e’ PROM monitor
& debugger
cache

C EXECUTIVES | Real time
monitor

RISC/os’ UNIX®

spp! SPP/e plus
simulator
CIRCLE NO. 119

You also have this same
selection of software for our
PULSAR 3000 which is shown
on the opposite side of this

page.

For more information on our

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

i

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

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



Retargeting in a mixed top-down/bottom-up design methodology

I here are many

articles advising the
use of top-down
design methodol-
ogy as the new
way for designers
of FPGAs and
ASICs to become
more productive.
This is the best design approach to deal
with the problems of increasing design
complexity and time-to-market pres-
sures. It also reduces the chance of de-
sign errors inherent in the cumbersome
and tedious tasks of gate-level sche-
matic-based design.

Hardware designers need the same
advantages that software programmers
have long enjoyed. Designing software
using C as the high-level programming
language has proven advantages. Pro-
gramming complexity has been greatly
reduced, programmers are more produc-
tive, and programs can easily run on dif-
ferent computer architectures.

| Keeping up with the hardware

The state of hardware design using
VHDL, however, isn't at the same point
of sophistication as writing software in
C. Designers are just beginning to use
VHDL and need to stay in close touch
with the hardware of the design being
synthesized. Sometimes they want to re-
tain tight control over the implementa-
tion of some parts of the chip. In addi-
tion, over half of the new designs need
to reuse all or pieces of an old design
which may have been originally created
with different technology in mind. A
new ASIC or FPGA may be developed
which incorporates one or more older
PLDs or TTLs and combines it with new
logic to gain added functionality, as well
as reduce product cost. In both cases, el-
ements of a bottom-up design ap-
proach still have a place.

Designs can be partitioned into hierar-
chical pieces, many of which can be to-
tally described in VHDL. Good choices
for behavioral VHDL are control and ran-
dom logic sections of the design, since
designers usually like to separate their
data path logic design from the rest.
Some designers may prefer to use the
Abel language over VHDL for parts of
their design. In data path design, design-
ers may want tight control over the im-
plementation and may want to instan-

tiate large functional blocks such as 16-
bit adders, multiplexers, etc. This can be
done with a variety of techniques includ-
ing schematic capture or structural-level
VHDL.

The designer needs, therefore, a com-
plete set of design tools to handle all of
these design scenarios. These tools
need to be well-integrated to give the
designer the flexibility to handle existing
and new design technologies. Synthesis
technology alone is not a sufficient
solution.

Viewlogic offers the designer many
products to deal with each of these de-
sign elements in an integrated environ-
ment. Schematics along with a text edi-
tor are used to create the top-down
design. Schematics are used to define
the hierarchy, with symbols being cre-
ated and used to point to lower-level
schematics or files containing VHDL,
Abel or JEDEC. High-level parts like ad-
ders and multiplexers from a vendor li-
brary or parameterized parts can also be
instantiated directly in the schematic.

Abel or existing JEDEC PLD designs
can be converted into full timing-simu-
latable and synthesizable VHDL using
new alternate forms of entry (AFE)
tools. A VHDL system simulator can be
used to verify the design at this point in
the design process, mixing schematic
and VHDL descriptions. VHDL modules
can be inserted into the design to create
the stimulus for the simulation using
high-level language capabilities.

The logic designer can then use syn-
thesis applications supporting be-
havioral VHDL to implement the VHDL
descriptions in the design into vendor-
specific logic, using that vendor’s spe-
cific library, and optimizing the results
for the target technology. The designer
has extensive control over the design
being implemented by specifying tim-
ing requirements.

t Making all the pieces fit

Today, existing designs in different tech-
nologies can be retargeted and opti-
mized to current technologies. TTL,
PLDs or FPGAs in netlist or schematic
form can be converted into newer
FPGAs or ASIC technologies. Likewise,
retargeting can be used to optimize
schematics generated in the current
technology. Schematic generators can
be used to convert the results of synthe-

sis or retargeting into readable schemat-
ics which the designer might find useful
to check results. The VHDL simulator
can again be used to simulate the final
design after synthesis to ensure that all
the pieces fit together. The same
stimulus module written in VHDL can
again be used.

ASIC foundries provide toolkits for
many CAE systems which take the final
optimized design out of the design data-
base and convert it into its required for-
mat. Tools are also available to base-an-
notate the design with final timing
numbers after the layout process. The
same simulation process can then be
used for final timing verification.

When the target chip technology is
an FPGA or ASIC, the designer will usu-
ally have partitioned the design from
the start to fit onto a single device. In
these cases, the synthesis and retargeter
tools will produce designs optimized for
the technology of choice, and the de-
signer only needs to output the design
to the vendor using the toolkit provided.

When FPGAs are being used to proto-
type an ASIC, the designer may need to
deal with partitioning and also fitting
the parts onto the board which is com-
patible with the final ASIC. Design tools
are also available to automatically and
interactively partition PLD designs into
one or more PLDs, select the best PLDs
available which meet the designer’s
specifications, output each JEDEC file af-
ter partitioning, and automatically pro-
duce the final schematic of the parti-
tioned multiple-PLD design ready for
board layout. If the chip is being initially
implemented as an FPGA for rapid pro-
totyping or initial production, retarget-
ing tools can again be used to convert
the entire design into an ASIC for cost
reduction.

l Finding common ground
Experienced logic designers need a com-
plete and integrated tool set which al-
lows a mixing of top-down and bottom-
up design approaches, letting the
designer select the best approach for
the problem at hand. Designers not yet
experienced with VHDL synthesis or re-
targeting need the same environment
so that they can gradually take advan-
tage of the benefits of high-level design
without also having to immediately
change their entire design style.

Roland Mattison, synthesis product manager, Viewlogic Systems
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l ASIC MIGRATION

ers are using VHDL to describe their
designs conceptually at a high level
and then relying on a synthesis tool
to optimize the design in the target
technology. Victor Duvanenko, a
member of the technical staff at
Truevision (Indianapolis, IN), is
putting most of the digital logic of a
PC add-in board into an Actel FPGA
and then, after field-testing a few
hundred prototypes, plans to reduce
costs by migrating to a gate array.
He chose VHDL because he

original design when migrating to a
full ASIC, Synopsys has recently en-
hanced its Design Compiler with
Version 2.2. It lets designers with
technology libraries for both the
FPGA and the ASIC target technol-
ogy transfer path delays as well as
capacitance information.

B Think ASIC up-front

Tom Stall, hardware engineer at the
Oki Advanced Technology Center

the very fast section of the design,
says Stall, a Xilinx LCA for a large
section of the design that’s not very
fast, and maybe an Actel antifuse
device. “The prototype may have a
few extra parts in it, but I'd much
rather design a very good ASIC than
a very good prototype,” he explains.

Using a Viewlogic Systems (Marl-
boro, MA) tool for schematic cap-
ture, Stall is writing VHDL at the
module level. “Partitioning your de-
sign into modules gives

had heard that it could be
done painlessly.
Duvanenko synthesized

LPM standard design

‘ you the advantage of syn-
thesizing definable
' blocks,” says Stall. With

to the Actel (Sunnyvale,
CA) library using synthe-
sis tools from Synopsys
(Mountain View, CA). “It’s

. Viewlogic, the schematic
| ties together the individ-
ual blocks described in
VHDL, Stall explains, so

not a good idea to do the
gate array netlist first,
since Actel speeds are so

that the entire design is
covered by one big netlist.
“When I synthesize that

inferior to gate array
speeds,” warns Du-
vanenko. His prototype
board has proven that the

netlist, I can do a system-
level simulation on it.”

‘ There’s no tool available
) today, Stall explains, that

design methodology works,
according to Duvanenko.
More than two months
were spent, he says, learn-
ing the trade-offs involved
with VHDL, synthesis and
the Actel antifuse-based
FPGAs. A lot of time was
also spent debugging the
Actel library elements, ac-
cording to Duvanenko.
Since Truevision’s de-
sign goal is to directly re-
place the FPGA with the
gate array on the board,

HARDWARE PARAMETERIZED
DESIGN SYMBOLS
LANGUAGE
HIGH-LEVEL SCHEMATIC
SYNTHESIS EDITOR
g

LPM NETLIST

l

(=

synthesizes VHDL to
' PALs, so he created his
own tools to supplement
the Viewlogic toolset. “My
tools take a netlist and
‘ translate that to what
looks like a source file for
Minc,” says Stall who uses
the PGADesigner from
Minc (Colorado Springs,
‘ CO). As he hands off
blocks of logic to Minc,
Stall is specifying the PLD
part in which it’s to be im-
plemented. In the future,

the prototype and the ASIC
have to be pin-for-pin com-
patible. “Pin compatibility
between FPGAs and gate
arrays can be a problem—
you have to make sure
there’s a match between
power and grounds.”
Though Duvanenko doesn’t
expect a problem with tim-

A committee of silicon and tool vendors is pushing the Library
of Parameterized Modules (LPM) toward standardization with
the hope that its adoption might ease the task of prototyping
in FPGAs and migrating to ASICs. The objective of the LPM
standard is to facilitate access to FPGA and complex PLD archi-
tectures for designers who lack detailed knowledge of the
various vendors’ silicon architecture. LPM defines a set of 18
parameterizable modules to be used in constructing an EDIF
netlist to describe a design. Designers adopting LPM could use
entry tools completely independent of the target technology
and later rely on synthesis tools to map the design to the tar-

ing when migrating to a gate get technology.
array, he claims that
“nobody can guarantee a timing (San Jose, CA), also entered his de-

match between Actel and a gate ar-
ray.” When starting with an FPGA,
a gate array can be technology over-
kill, he says.

The inability to preserve the tim-
ing of the original design has been
one of the stumbling blocks to mi-
gration, especially for situations
where a direct on-the-board swap is
being made between an FPGA and
an ASIC. To enable FPGA users to
extract timing constraints from the
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sign description using VHDL so one
design effort would cover both pro-
totype and full ASIC. “If the design
is going to be optimized as an ASIC
and sold as an ASIC, it makes sense
to start at the ASIC level,” says
Stall, who is designing a graphics
product for a laser printer. His tar-
get technology is a 0.8-um gate ar-
ray for which he will most likely go
to Oki Semiconductor. The proto-
type will have some 10-ns PLDs for

he plans to take a larger
chunk of VHDL, translate
it and let Minc automati-
cally partition it. “If I were
to use Abel instead of
Minc, I'd have no choice—
I’d have to specify the part
myself,” says Stall.

Minc’s spring release of
its Version 3.0 products
will include a set of VHDL
constructs for program-
mable logic synthesis, being jointly
developed by Minc and CLSI Solu-
tions (Rockville, MD). And Teradyne
EDA (Boston, MA) is working closely
with Minc toward a system that will
let designers of large ASICs do a
single, system-level description,
independent of device implementa-
tion. In the meantime, ASIC-emula-
tion pioneer Quickturn Systems
(Mountain View, CA), addresses the
problem of system-level verifica-
tion by mapping gate-array netlists



ISN'TIT TIME
YOU CONVERTED?

Face it, now that your new system is approved for production, your work is really only half
over. Now’s the time to convert those FPGAs and EPLDs into low-cost, highly efficient
gate arrays.

It’s easier than you think, no matter what “they” say.

Atmel will transfer your user-programmable logic to mass-produced gate arrays, pain-
lessly and quickly. We’ll match your system timing nanosecond for nanosecond using your

design files. We'll cut your production costs substantially. And, we’ll make it easy. Need proof?
PROOF

Atmel
Gate Array

EPLD

BEFORE AFTER

$175.00 Component Cost $15.00
8 square inches Component Area 2.5 square inches
90 mA Supply Current 10 mA
40 MHz Performance 40 MHz

How can Atmel manage this? Because we’ve been designing and manufacturing both user-
programmable logic and factory-programmed gate arrays from day one.

Just give us your JEDEC files or netlist and we’ll put your logic into the best gate arrays in
town. We’ll make you a convert.

AIMEL

ATMEL CORPORATION L 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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l ASIC MIGRATION

to a large bank of FPGAs in its RPM
emulator, which in turn is plugged
into the target system for emulation
of the target gate array.

B From PLDs to standard cell

The LOG/IC family of compilers
from German vendor Isdata (U.S.
headquarters, Monterey, CA) is pop-
ular with designers in Europe,
where designers have also been sus-
ceptible to migration fever. In a de-

Viewlogic’s Retargeter tool.

velopment effort for the automotive
market, designers at Doduco in Ger-
many used LOG/IC tools to design
a programmable intermittent wind-
shield wiper relay that would adjust
itself to the actual amount of falling
rain. Designers selected a gate ar-
ray for the final product, but for
in-car trials, they implemented the
circuit in a pair of ATV750 EPLDs
from Atmel (San Jose, CA). The
LOG/IC gates compiler translated
the combinatorial and sequential
logic of the PLD design into a mul-
tilayer gate structure which could
then be implemented at a later
stage as a gate array or even as a
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At Cabletron Systems, Bob Lapointe, manager of PC net-
working products (standing) and senior hardware en-
gineer, Paul Sprague, work toward implementing their
design for a LAN controller as a full ASIC. The Cabletron
design team put four PALs, a bunch of external logic,
plus added functionality into a Xilinx XC3030 FPGA and
then migrated to an S-MOS gate array with the help of

standard cell.

Doduco designers reprogrammed
the PLDs to accommodate minor al-
terations and then made the step to
a gate array without the risk of a
redesign. The automatic logic syn-
thesis and simulator of the LOG/IC
software were just what they needed
to get the job done, say Doduco de-
signers who especially appreciated
the strict separation between logic
design and physical design during
the test phase. In the
meantime, Doduco re-
ports that a German
car maker intends to
include the new relay
in production starting
with model year 1992.
The lead time from
start to production
was just under six
months, and it took
only one year to cover
development costs,
Doduco reports. The
company is now antic-
ipating order volumes
that would justify
transition to a stan-
dard cell.

Performing conver-
sions from FPGAs and
gate arrays to stand-
ard cells is 60 percent
of the business per-
formed by ASIC Tech-
nical Solutions (ATS)
(San dJose, CA), says
president Kash Johal.
ATS is an ASIC house
that turns out multi-
project, low-cost
wafers. ATS users
share multiproject
wafers to reduce
NREs (nonrecurring
engineering expen-
ses). Johal says the
company has done 80
Actel conversions, 15 Xilinx, 25 LSI
gate arrays, and is planning to do
QuickLogic conversions in the fu-
ture. ATS uses Exemplar synthesis
in its conversion because, Johal
says, no one else has come as close
to a standard tool. “With Exem-
plar, users can design in VHDL or
with LSI Logic libraries,” says
Johal. “They don’t have to learn
the vagueries of the different ar-
chitectures.”

AT'S began only recently to do Xil-
inx conversions, and Johal says that
“as long as we take great care, we
don’t have a problem.” A difficulty
with Xilinx, he adds, is that users

sometimes go in and tweak a design
after they’'ve generated an XNF file,
and then they don’t go back in to
update the XNF file. “If you have a
design that’s been tweaked manu-
ally, you have no database to work
with,” Johal explains. ATS does net-
list translations into its macros—
not blind translations, he says. “We
have a two- or three-hour design
review with the user, going through
the schematics to see if he used any
tricks and to decide what to do about
it if he did.”

] Re-entering schematics

For his migration path, Alan Rubin-
stein, senior project engineer at
3Com (Santa Clara, CA), went from
a 100-pin Xilinx LCA—first a pro-
grammable part, then a hardwired
device—to a 136-pin gate array from
NEC (Mountain View, CA) to reduce
the cost of a 16-bit Ethernet adapter
board. 3Com put the hardwired Xi-
linx part, five PALs and some ran-
dom logic into the gate array. “The
original design was very much influ-
enced by the speed of the Xilinx
parts,” explains Rubinstein, “and we
had to put the faster things outside.”
Rubinstein used Synopsys synthesis
to convert equations to the same
logic descriptions in Verilog format
and then to translate to NEC gate-
array technology. He used View-
logic’s schematic capture to re-enter
those parts of the design that had
been entered in schematic form.
Having done no simulation whatso-
ever, Rubinstein had a problem
when he went to a gate array. “I had
to use Verilog to simulate the gate
array to prove that what I had en-
tered was correct,” he says.

Rubinstein took advantage of Syn-
opsys’ synthesis for speed/area trade-
offs. “I knocked off a few nanosec-
onds from the critical path and did
as well on the decode path as I could
have by hand,” reports Rubinstein,
who admits that he has decode du-
plications in his design. “I had
plenty of gates to play with and
wanted to keep the architecture.
The goal wasn’t to be clever—I
didn’t have a simulation to com-
pare against.”

How long did it take Rubinstein to
migrate from the hardwired Xilinx
part to the NEC gate array? Count
two months for the schematic cap-
ture and PAL equation phase, three-
and-a-half months for the simula-
tion phase of the design cycle, add
half a month for validation with the
original designer, plus another
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The 29K Family.

- Am29005
Low-cost 32-bit
RISC processor

Am29000
Original 32-bit
RISC processor

Am29050

32-bit RISC processor
with on-chip floating point.

32-bit RISC processor
with 8K cache and
Scalable Clocking technology.

Am29035

32-bit RISC processor
X . with 4K cache and
programmable bus sizing

It's all in the family—the 29K™Family, that New family members push the performance
is. All the performance you need in a 32-bit envelope further: Our Am29030™and Am29035™
embedded RISC processor. And all the support  processors offer advanced features like large
you need from our Fusion29K™ Partners, to bring  on-chip caches, Scalable Clocking™technology
your products to market faster than ever. and programmable bus sizing—which ease

The 29K Family is the 32-bit embedded RISC  design and lower system costs. With additional
architecture that keeps your performance high  family members on the way.
and your system costs low. And all 29K Family The 29K Family also has the best embedded
members are binary compatible, so your soft-  RISC support available—the Fusion29K
ware runs on each device, without modification. Partners.The Fusion29K Partners include over
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l ASIC MIGRATION

Integration through standards is key to migration

To reduce the

cost of design mi-
gration, many sys-
tem designers are
turning to inte-
grated design envi-
ronments that sup-
port a wide range
of design entry
methods for many different implementa-
tion technologies. This is true both for
the cost-driven migration of existing
PLD and FPGA designs to FPGAs and
ASICs, as well as for programmable-
based prototypes with a planned ASIC
migration. Support for different design-
entry methods, ranging from schemat-
ics, to logic and state-machine descrip-
tions, to register-transfer-level (RTL) and
behavioral synthesis, lets the user use fa-
miliar tools and techniques and lets ex-
isting designs be readily migrated.

System-level simulation, particularly tim-
ing simulation, is required to verify that
both the original and migrated implemen-
tations have the same functionality. The
timing vectors generated for the PLD
and/or FPGA implementation can be used
to verify the ASIC implementation.

To address this, Abel-FPGA has been
tightly integrated with packages from
several major CAE vendors. Pro-
grammable logic designs specified using
the Abel-hardware description language
can then be synthesized into ASICs.
Conversely, designs specified in Verilog,
VHDL or schematics can be synthesized
into PLDs, complex PLDs and FPGAs us-
ing Abel’s device fitters.

Data I/0O’s PLD-modeler generates a
VHDL or Verilog model from the JEDEC
file used to program PLDs and complex
PLDs from vendors like Altera, AMD and
Atmel. These models, coupled with
Data I/O’s timing database, enable de-

tailed timing simulation of designs incor-
porating these devices.

In Abel, the Abel-HDL description is
compiled into a technology-indepen-
dent intermediate form, generally Open-
Abel. This is accepted as input by sev-
eral technology-dependent synthesis
tools often referred to as fitters. Multi-
ple fitters are required as different
FPGAs and complex PLDs have very dif-
ferent architectures and require radically
different synthesis, optimization and
physical design algorithms. The Open-
Abel format can then be input to ASIC
synthesis tools, for migration to higher-
level ASIC devices.

No single synthesis tool can be ex-
pected to support both ASICs and the
ever-increasing number of different
FPGA architectures. Currently, the de
facto intermediate form for most ASIC
and FPGA high-level synthesis tools is a
technology-dependent netlist of low-
level gates and storage elements. Migra-
tion between different implementation
technologies is generally accomplished
via netlist translators which map a net-
list, optimized for one technology, into
a netlist acceptable for another.

A problem with retargeting at the
primitive netlist level is that high-level
functionality such as arithmetic opera-
tions and state machines has already
been synthesized to gates. To obtain the
best utilization and performance, differ-
ent technologies often have different
methods of implementing high-level
functions. For example, one hot-state
encoding works well in register-rich ar-
chitectures such as Xilinx’s FPGAs, but
may not be appropriate in architectures
where additional registers imply addi-
tional silicon. Unfortunately, once the
design is at gate level, it’s difficult to ex-
tract the higher-level functionality

needed to make the best technology-de-
pendent synthesis decisions.

One standard effort currently under-
way is the Library of Parameterized
Modules (LPM), which Data I/O is pursu-
ing with Abel connections. The pro-
posed LPM standard will provide a more
abstract, technology-independent inter-
face between design entry and the tech-
nology-specific synthesis tools. The LPM
intermediate representation is an EDIF
2.0 netlist of generic, technology-inde-
pendent primitives. These parameter-
ized modules include small primitives
(AND, OR, XOR, INV, MUX, TRI), arithme-
tic primitives, tabular representations for
truth tables and state machines, storage
primitives, and pad primitives.

The higher-level intermediate repre-
sentation provided by LPM can repre-
sent both parameterized schematics
and the output of state machine, RTL
and behavioral synthesis tools. Tech-
nology-specific device fitters can then ef-
ficiently map this logic to the underlying
architecture. For some logic, such as
arithmetic primitives, mapping to ven-
dor-provided preplaced and routed mac-
ros may provide the best silicon usage
and performance. Other logic will re-
quire additional synthesis and optimiza-
tion, utilizing technology-dependent al-
gorithms for tasks such as design
partitioning, state assignment and regis-
ter synthesis.

A technology-independent intermedi-
ate form lets the user utilize the most
appropriate design-entry method for
the module being designed and incorpo-
rate existing designs. Multiple technol-
ogy-independent synthesis tools will en-
able efficient retargeting of the design
to many implementation technologies
including PLDs, complex PLDs, FPGAs,
and ASICs.

Karen Bartlett, senior software engineer, Data I/O

month for the hand-off process and
test vectors. Rubinstein qualifies
the seven months, though, by saying
that he had to catch up on a lot of
technology because he had gone
from being a designer to a manager
and then back to a designer.

| Retargeting designs

Xilinx users at Cabletron Systems
(Rochester, NH) skipped the interim
step of going to a Xilinx hardwired
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device when cost-reducing their
project, a LAN controller for a per-
sonal computer. Instead, they used
the Xilinx FPGA for development
with the up-front intention of going
to a gate array from S-MOS (San
Jose, CA). Bob Lapointe, manager of
Cabletron’s PC networking products
explains, “The Xilinx hardwired de-
vice was not that attractive. It winds
up that the piece price came out
substantially higher than a gate ar-

ray.” Instead, the designers chose to
use Viewlogic tools to move to the
S-MOS gate array. S-MOS recently
became the first gate array supplier
offering Viewlogic’s Retargeter
FPGA conversion software.

The Cabletron design team had
put four PALs, a bunch of external
logic, plus some added functionality
into a Xilinx XC3030. Although the
design wasn’t purely synchronous,
the designers were able to use 75 to
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80 percent of the Xilinx device. Top
on the designers’ priority list when
migrating to an S-MOS gate array
were silicon area as it related to cost
and the ability to drop the gate array
onto the board as a direct replace-
ment for the Xilinx part.

Paul Sprague, a Cabletron hard-
ware design engineer, explains that
the designers were able to capture
their schematics under Viewlogic for
the Xilinx FPGA design, simulate,
run test vectors, and then generate
the Xilinx parts and put them on the
board. At that point, the Xilinx sche-
matics were passed off to S-MOS
which ran them through the Re-
targeter. Sprague explains, “The Re-

product to the market last month.

In a previous migration attempt,
Cabletron had manually re-entered
schematics. Like 3Com’s Rubin-
stein, they had taken the physical
schematics and reentered them into
the ASIC format, “It took us weeks
to debug the entry errors,” says
Sprague.

Marcus Julian, program manager
at Fluent Machines (Framingham,
MA), where everyone works on PCs,
reports that his design team is mov-
ing to an Atmel gate array through
third-party tools to reduce cost and
power, as well as real estate, on a
second-generation multimedia
graphics board for an AT. Julian re-

ports that designers threw together
the first erasable programmable
logic device-based multimedia
board. “We didn’t have time to sim-
ulate the complete system and
wanted the flexibility to modify the
design as a result of alpha testing
and debug, as well as customer feed-
back,” says Julian. “To reduce the
initial design cycle, we partitioned
the design into functional blocks
which were then quickly implemen-
ted using 11 of Atmel's ATV2500
EPLDs.”

Each Atmel gate array will re-
place three or four of the EPLDs on
the AT board, says Julian. “It’s es-
sentially a repartitioning or repack-
aging as opposed to a redesign,” he
says. “We capture and compile; they
convert; we have a design review;
and then the actual physical design
takes place. Atmel has promised
that timing and exact functionality
to gate level will be preserved,”
Julian continues. “Atmel assures us
there’s little risk—it’s a very simple
turn of the crank.” In the meantime,
the board has been released to alpha
and beta sites with the EPLDs on it.

4 Sticking with the familiar

When it came time to convert a
breadboard of 68 PALs plus TTL
chips to a standard-cell-based de-
sign, engineers at Extended Sys-
tems (Boise, ID) contacted about a
dozen vendors. Working exclusively
on PCs, designers at Extended Sys-
tems make add-on boards which
permit four to eight users to share a
single laser printer. The project un-
der discussion is a cell-based modu-
lar solution that will eventually go
into many products.

As a starting point, the designers
had the equations they used to burn
the PALs and the schematics from
which they had built the bread-
board. According to Extended Sys-

targeter takes the sche-

matics from the FPGA PLD-to-gate array-conversion methodologies

and automatically gen-

erates gate array sche- Conversion Gate Timing Comments

matics. That means Methodology Utilization Match

that we can rerun the RS s : e Lt ik ; w
: : " ogic Synthesis es ow est used when performance improvement is

ilmmatlt%n %ngaggt Vef required or when several PLDs are combined.
LR B0 L0 B o Deterministic Moderate Moderate Eliminates internal timing concerns.

array schematics. From

the time we got the Timing Matching Lowest High Eliminates both internal and system timing
schematics converted concerns.

over, it didn’t take us

long to create simula-
tion files that matched
or exceeded the Xilinx
files,” says Sprague. Ca-
bletron released the end

When converting EPLDs and FPGAs to gate arrays, Atmel users can consider the trade-offs involved
in these three conversion methodologies. Timing matching and deterministic conversions reduce
potential timing problems whereas logic synthesis provides the highest gate utilization. If a cus-
tomer wants to match the timing of the original FPGA/EPLD, the design is converted and delays
added to the elements to slow down the gate array. All that a designer needs, Atmel claims, is a

JEDEC file with good test vectors, and the conversion process can begin.
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FPGA-to-TGC100 migration program
Task/Deliverable Mentor/Valid Users Viewlogic/OrCAD Users
Option 1 Option 2 Option 3 Option 4
:pijt databases ADL ADL ADL JADL
A‘Siimﬁgt}on Print-On-Change (POC) file N/A N/A N/A User
TGC100 desig;r: Eu; required & _Y>es Yes Yes No
it ;IlgC1OO output schema; (}T;;rowdes). y Yes Yes Yes : No
Timing report output (Tl provides) Yes Yes Yes Yes
I ;let]lst functional verification (Tl provides) Yes Yes Yes Yes
TGC100 area optimization (Tl provides) No Yes Yes Yes
7TéC1OO speed optimEi‘zétion (Tl providgs) No Yes Yes Yes
e 757c:an chains insér{ed (Tl p;ovides) No No Yes Yes
ATPG — 1-MHz patterns only (Tl provides) No No Yes Yes
Fault;de repbrt output (TI:)rovides) No No Yes Yes
TI's hardware description laguage (HDL) created by: User User Tl Tl
7Tl‘s test descrip-tgr:.language (TDL) cre;ted by: 30 _User User' . Tl Tl
iygtem timing verification i User User User RTC wi';\"POC file (Optional)
At-speed TDL creation option User User User User at RTC (optional)
_;ék annotaiti-;); after layout (Tl provides) Yes Yes Yes Yes, with user at RTC
et e U S P (optional)
Cycle time/design * 1-2 days 2-3 days 4-5 days 4-5 days
i Option 1: Simple translation.
Option 2: Translation with optimization.
Option 3: Translation with automatic test pattern generation for Mentor/Valid users.
Option 4: Translation with automatic test pattern generation for Viewlogic/OrCAD users. The user has the option of IKOS verification
using supplied Print-On-Change (POC) file.
All cycle times are in addition to the normal TGC100 cycle times. RTC = Regional Technology Center.

Texas Instruments offers a choice of migration flows from second-sourced Actel parts to Tl's TGC100 gate arrays—netlist transla-
tion only, translation with optimization, and lastly, a design flow that includes automatic test pattern generation (ATPG). For a
multiple-FPGA to single gate array migration flow, Tl users must combine FPGAs into one design and submit a single netlist.

tems development engineer Bob
Haines, some of the two dozen ven-
dors contacted were willing to help
with translating the equations and
schematics to a cell library, but had
little experience doing so. “And with
some other vendors, we would have
had to re-enter all the schematics,
equations and JEDEC files by hand
since the vendors offered no way to
translate,” reports Haines. The de-
sign team wound up going with
Gould/AMI (Pocatello, ID) which
“had the best price and the best in-
terface,” says Haines.

The Extended Systems design
team started at the basic gate level
and worked in small chunks from
the bottom up. The first step was to
send Gould/AMI the netlist they had
developed using OrCAD schematic
capture, plus JEDEC files for all the
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PALSs, plus test vectors for the PALs
to verify logic. The designers, who
had simulated only at the PAL level,
simulated the ASIC themselves at a
Gould/AMI site. In the end, going
from breadboard to standard cell
was a two-month effort from start to
finish, except for fabrication. “We
turned out a chip, and it worked like
a champ,” boasts Haines.

When asked about Gould/AMI’s
netlist translation as opposed to
other higher-level migration meth-
ods, Haines says, “My feeling is that
Gould/AMI is providing a general-
purpose migration path. With it, you
can use what you're familiar with. If
you don’t have bucks,” points out
Haines, “you want to use whatever
software you have in-house; not pro-
prietary, high-end packages that
force you to stick with them.”

At Synoptics (Santa Clara, CA),
engineers have done a dozen conver-
sions through Gould/AMI, from pro-
totypes to full ASICs. Steve Mul-
laney, product manager for Ethernet
products, has converted Actel
FPGAs to Gould/AMI gate arrays.
Like Haines at Extended Systems,
Mullaney is a proponent of sticking
with the familiar if it gets the job
done. “We have Viewlogic CAE tools,
and we started to prototype in Actel
devices about two years ago. We
have all the libraries and we're fa-
miliar with them,” Mullaney ex-
plains. Mullaney reports that it
takes six to eight weeks to get pro-
totype chips from Gould/AMI, but,
in the meantime, products can be
shipped with Actel devices.

Adhere to purely synchronous de-
sign rules, Mullaney advises. “The



Silicon vendor provides single point of contact

The variety of

FPGA, gate array
and standard cell
products available
on the market to-
day lets system de-
signers tailor devel-
opment plans while

; remembering both
product development and production cy-
cles. The possibility of designing initial
prototypes using FPGAs with ramp-up
and production in gate arrays and stan-
dard cell provides the designer with the
right design flexibility, schedule and cost
at each stage of a product’s life cycle.

Until now, once a design was imple-
mented in one target technology, migra-
tion to a new technology was possible
only with a manual redesign into the
new target technology. As CAD tools be-
come available to aid in the migration,
designers are closer to their dream of
designing independent of the target
technology, choosing the technology
when the design is complete.

i Four migration steps

There are a number of possible steps
and methods for migrating from one
technology to another, each providing a
different level of migration. Definitions
are given here describing the four steps
used in a circuit migration and discuss-
ing the conversion level that can be
achieved. AT&T's SoftPath Tool is an ex-
ample of a technology-migration system.

Netlist translation changes the syntax
of a netlist from one format to another.
It doesn’t change cell types, libraries or
circuit connectivity. While this is neces-
sary to make a technology translation,
it's also used for moving a design from
one CAD tool or system to another. An
example would be a translation of a
tool-dependent netlist format to a uni-
versal format, such as EDIF (Electronic
Data Interchange Format).

Library mapping converts each cell
type in one library to one or more cells
in another library. Preserving cell func-
tionality is @ minimum requirement. But
meeting other constraints is possible, in-
cluding matching performance, voltage
levels (e.g., CMOS vs. TTL), drive, power
consumption, etc. An example of a one-
to-one mapping would be changing
from the ATT3000 FPGA INV inverter to
the ATT656 gate array L101 inverter.

Resynthesis takes a netlist with cer-
tain characteristics and transforms it
into a netlist with different characteris-
tics. Examples of these characteristics
are area, performance, testability, or
technology. Netlist resynthesis usually
consists of two steps. First, a library
mapping of sequential and other non-
combinatorial cells to the target technol-
ogy is performed. The combinatorial
cells produced during the first step are
then combined with all original combi-
natorial cells and transformed into a
technology-independent format (e.g.,
Boolean equations). Logic resynthesis
then operates on the decomposed
logic, eventually mapping it into the tar-
get technology. This process coverts
blocks of combinatorial logic into cir-
cuits that are functionally equivalent,
but not necessarily a one-to-one conver-
sion. It looks for conversions that may
be superior to one-to-one mapping in
terms of performance and area. For ex-
ample, in converting an ATT3000 FPGA
circuit to an ATT656 gate array circuit,
logic minimization during resynthesis al-
lows efficient use of the gate array li-
brary cells and takes advantage of the
macro functions available to reduce the
gate count.

Partitioning converts a random-sized
block of logic, such as an entire chip or
board design, into multiple blocks of
logic of a desired size. A circuit might
be partitioned from one large circuit to
a number of smaller circuits to allow use
of different technologies. A large stan-
dard cell design, for example, may need
to be partitioned into many smaller cir-
cuits, each of which will fit into an
FPGA for prototyping.

0 cAD tools aid migration

Recently, CAD tools have become availa-
ble to perform these migration tasks.
The AT&T SoftPath Tool is an example

of how migration among FPGA, gate ar-
ray and standard cell technologies can
be accomplished. The goal is to provide
technology resynthesis—the complete
transformation of a chip implemented

in one technology into chip(s) implemen-
ted in a different technology. Today,
AT&T's SoftPath capability consists of
software to migrate between ATT3000
FPGA and ATT656 gate array families.
During 1992, AT&T will add the capabil-
ity to perform standard cell to FPGA and

standard cell to gate array migrations.

The SoftPath migration software,
available on SUN 4 workstations, takes
a netlist as input and provides a con-
verted netlist as output. A single com-
mand line initiates the operation. The
migration is virtually user independent,
except when special blocks are used re-
quiring user intervention. A RAM circuit
that doesn’t have a one-to-one match
in the target technology may need the
user to specify a replacement. Once the
output is available in EDIF netlist format,
the converted circuit design can con-
tinue on either the AT&T Design Sys-
tem, or on a third-party CAD tool and
design kit of choice.

Netlist translation is used throughout
the entire SoftPath system. For conver-
sion operations to be completed, all ini-
tial netlists must be translated into a
common netlist language; in this case,
the AT&T Design Database (DDB) for-
mat. FPGA designs come into the pro-
cess in XNF format, gate array designs
are in EDIF and standard cell designs will
be in either AT&T netlist format or EDIF.

Library mapping and resynthesis are
used together by SoftPath to do the ac-
tual conversion. All combinatorial logic
is decomposed into Boolean equations
where it then undergoes logic optimiza-
tion and synthesis into the target library.

AT&T is currently developing software
that automatically partitions standard
cell netlists into multiple FPGAs. The par-
titioner works from the mapped FPGA
descriptions and produces n+1 netlists,
one for each partition and one for the
top-level connectivity. All the user speci-
fies is the target part number (i.e.,
ATT3030) and a utilization factor to ac-
count for place-and-route overhead.

Point-to-point tools are currently the
only effective way of doing the technol-
ogy resynthesis job since many issues
can be resolved automatically. For exam-
ple, non-logic mappings, such as map-
ping pads, I/O buffers and special cells,
can be performed by the point-to-point
tool, whereas general synthesis tools re-
quire user intervention. AT&T believes
the SoftPath methodology is the most
efficient and affordable way to pro-
vide a quality migration path between
technologies.

R. L. Bailey, ASIC product-line director for
AT&T Microelectronics, also contributed to
this panel.

Lauren L. Brust, supervisor, gate-array development group, ASIC libraries and technology, AT&T Bell Laboratories
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Actel device will work in the bread-
board, but when you transfer the
design to a faster gate array, you'll
have race conditions if you don’t
stick to synchronous design rules.”

| Broadening support

Also addressing migration issues,
GEC Plessey Semiconductor (Scotts
Valley, CA) is looking to eliminate
the need to generate test vectors, as
well as all pre- and post-engineering
simulation when converting from
one technology to -another. In the
meantime, GEC Plessey has re-
cently released its second-genera-
tion ERAs (Electrically Recon-
figurable Arrays). GEC Plessey’s
and Toshiba’s (Irvine, CA) FPGA
technology has been licensed from
Pilkington Microelectronics in Eng-
land. Place-and-route software for
the GEC Plessey ERAs has been
rewritten, having been a bust the
first time around, and a PLD-to-
ERA synthesis tool has been added.
GEC Plessey offers a migration path
from FPGAs to its QuickGate gate

array family. Toshiba’s FPGA design
philosophy, it claims, has been to
design its FPGA so that it can be
mapped closely to the target ASIC.

National Semiconductor (Santa
Clara, CA) will also be providing a
path from its MAPL complex PLD
products to National ASICs, but us-
ers will also have the ability to go to
any other solution through open for-
mats that National has adopted.
MAPL users will be able to go to any
gate array vendor that supports
Synopsys, for instance. The Synop-
sys Test Compiler figures largely in
Texas Instruments’ (Dallas, TX)
FPGA-to-gate-array migration solu-
tion for commercial and military us-
ers of Actel FPGAs, which TI second-
sources. Military users can also go
to the United Technologies Micro-
electric Center (Colorado Springs,
CO) for conversion from Actel
FPGAs to UTMC’s rad-hard Sys-
temASIC gate arrays. AT&Ts migra-
tion path is discussed in "Silicon
vendor provides single point of con-
tact,” p 93. [ |
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fostscript
Te enthusiasm of users I spoke to

while doing this article has con-
vinced me that migration is, indeed,
a user-driven technology and not a
marketing strategy on the part of
silicon and tool vendors. With enthu-
siasm alone, though, users are likely
to waste both time and money rather
than achieving the time-to-market
and cost-reduction benefits that pro-
totyping and migration are all
about.

It’s clear that where a strong user
demand exists, vendors will make
tools available that may not yet be
equipped to do the job. And yet, it
may not be a good bet to wait until
the tools mature if competitors are,
in the meantime, figuring out how to
migrate successfully and thus how to
release cost-effective end-products to
market. That puts the burden on you,
the user, to be methodical and disci-
plined—even painstakingly so—in
your approach to migration.

It’s up to you to take an up-front
look at the alternatives and trade-
offs involved. There’s no single mi-
gration methodology that will apply
successfully across a broad user
base. You need to figure out what
migration path is best for you by
planning a long-term product
strategy and by setting your design
priorities.

While you're doing that, I encour-
age you to come up with a checklist
for vendors—requirements that you
need to reach your design objective.
Don't hesitate to ask vendors to put
you in touch with their users who
have successfully migrated designs.
Have a list of questions ready for
them, too. I wish you luck and Merry
Christmas, too.

Pbosidick Egu-
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The simulator
Superbowl:
BCTM revisited

ore than a year after simulation tool
vendors presented their results at the
September 1990 Bipolar Circuits and
Technology Meeting (BCTM) in Min-
neapolis, MN, engineers are still talk-
ing about it. Though not intended as a competition,
many regard the BCTM challenge as the “Superbowl”
of simulator contests. Tool vendors are still debating
“who won”—who has the fastest mixed-signal simu-
lator, the most accurate simulator and who was able
to most thoroughly document what was done to the
audience’s satisfaction.

On one level—a “feel good” level—everyone won.
Every tool vendor that participated in the challenge
felt stimulated and excited about what its tools could
accomplish. “We really enjoyed participating in this,”
says Kevin Jorgensen product marketing manager of
Viewlogic Systems (Marlboro, MA), who invested 10
man-weeks in the project. “The customer won,” says
Kim Hailey, vice-president of engineering at Meta-
Software (Campbell, CA). “The BCTM challenge dem-
onstrated the feasibility of commercial mixed-signal
simulation. It was no longer a laboratory curiosity.”

Even John Shier, manager of technology develop-
ment at VTC (Bloomington, MN), who mounted the
challenge under the auspices of the IEEE, acknowl-
edges that all the manufacturers who participated
“demonstrated usable products.”

But while Shier and the IEEE refused to declare “a
winner” (to endorse one product over another), there
are lingering feelings among CAE tool vendors and
potential users as to “who really won BCTM” and why.
The battle lines seem to be drawn between tool ven-
dors who modeled the BCTM circuits on the be-
havioral or macromodel level, and those who
employed “direct methods,” actually calculating the
response of each transistor in the circuit with node-
level matrix equations. While the behavioral models
returned simulation results much faster, Spice advo-
cates believe a great deal of complexity was sacrificed.

The BCTM challenge was essentially a gauntlet
thrown at the feet of CAE tool vendors. Shier was
hoping to create a “benchmark” for mixed-signal sim-
ulation, similar in intent to the benchmarks used to

MIXED-SIGNAL DESIGN Stephan Ohr

evaluate the Mips rate of dissimilar computers. Six
months prior to the BCTM, he presented CAE tool
vendors with a modified version of the AD574, a
widely-sourced 12-bit A-D converter that uses succes-
sive approximation techniques. “Here guys,” Shier
seemed to say, “simulate this.”

In the operation of AD574, an input comparator
weighs bits one at time and places them in a succes-
sive approximation register (SAR). Data in the SAR
is converted by a D-A converter back into a voltage
which is used to reset the reference level on the input
comparator. Each bit handled by the converter, from
the most significant bit (MSB) to the least significant
bit (LSB) will require the comparator to take a pro-
gressively finer slice of the input voltage. The MSB
reflects some number greater or less than one-half of
the whole analog input voltage range. The LSB, for a
12-bit A-D converter, represents 1/4096th of the input.
Because each weighted bit is registered and recycled
through the SAR one by one, it takes at least 13 clock
cycles to generate the full 12 bits.

I The gauntlet is thrown

In his challenge, Shier provided both the block- and
transistor-level circuits for the A-D converter and
asked tool manufacturers to work at this level of
detail. The complete process, Shier felt, would require
the tool vendor to enter the circuit from scratch into
a workstation database, simulate the circuit and an-
alyze the performance of the circuit based on what
the simulator revealed. Ideally, a final report would
document the entire process of entering, simulating
and analyzing the circuit, and give potential custom-
ers a real feeling for how “easy or difficult” the task
was to complete. Of special concern were the simula-
tion waveforms produced, the required run time on
the computer and the documentation produced.

Challenge participantsincluded Analogy (Beaverton,
OR), Cadence Design Systems (San Jose, CA), Electrical
Engineering Software (Santa Clara, CA), Integraph
(Huntsville, AL), Mentor Graphics(Beaverton, OR), and
Viewlogic Systems. Meta-Software participated as the
HSpice provider for both Mentor and Viewlogic.

The results indicated some simulators were faster
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than others, some provided a deeper level of analysis
than others, but there was little basis for an “apples-
to-apples” comparison. For example, there was no
standardized workstation platform among the chal-
lenge participants, so many claims for speed must be
balanced against the Mips rate of the workstation
used. Some manufacturers put a large team of engi-
neers to work on the benchmark and began their
investigation months in advance of the meeting.
Others took the challenge as a part-time, after-hours
activity and responded to the challenge with a few
workers in the wee small hours before the meeting.

At face value, simulators using “behavioral” models,
like Analogy’s Saber (or Spice macromodels), seemed
to return simulation results faster (i.e., with shorter
run times) than simulators that went through all the
node-level computations inherent in Spice. Where
Saber goes head-to-head with Spice on speed—as on
the challenge posed by BCTM—it usually wins. On the
transistor level, Saber simulated all 13 clocks of the
12-bit A-D converter in 75 minutes; HSpice took 47
minutes—for one clock. On the abstract behavioral
level, Saber simulated the entire 12-bit A-D converter
in 20 seconds. HSpice took 140 seconds—again, for one
clock.

Critics of the Saber approach to mixed-signal sim-
ulation, however, argue that it represents a trade-off
between accuracy and speed. Saber, in fact, is more
appropriately called a “modeler” than a “simulator.”
Its accuracy is entirely a function of the models in use.
It’s possible, for example, to tweak the accuracy of
Saber by embedding a set of matrix equations in the
model. However, a good deal of Saber modeling activ-
ity will replace matrix equations with algorithms (i.e.,
software approximations of a process). A good algo-
rithm will often bring you to within 1 or 2 percent of
a full matrix calculation, but with a fraction of the
computer run time. But critics of the algorithmic
approach—BCTM participants and competitors—
will argue effectively, 1 or 2 percent isn’t good enough.

Analogy’s position was perhaps analogous to the San
Francisco 49ers first Superbowl victory of the 1980’s.
They maintained the lead despite a strong second-half
showing by the Cincinnati Bengals—but the Pontiac
Silverdome where the Superbowl was held was packed
with booing Cincinnati fans. The 49ers left the field
feeling angry rather than celebratory, and would have
to demonstrate their strengths asa team (i.e., prove that
their January 1982 Superbowl victory was not a fluke)
many times in following years.

In Analogy’s case, its Saber simulator demon-
strated a clear speed advantage over the other kinds
of simulators, but its demonstration modeled transis-
tors and other A-D converter components as be-
havioral or block-level elements. Boo, boo, in the
minds of the Cincinnati Spice fan, if you're not strug-
gling with the math, if you're not doing the node-level
calculations, you're a bum. “If you hide complexity to
gain speed,” says Hailey, “what did you hide?”

Even Shier, who moderated the original event, now
admits his bias as an IC designer is toward node-level
computations. “Those using macromodels went fast,”

he says, “but they missed a lot.” Real-world phenom-
ena such as glitches, dc offsets and noise were often
smoothed-over in the macromodeling process.

Shier points out that there’s a large feedback loop
in every successive approximation converter (the con-
tents of SAR are fed back through a D-A converter to
an op amp which resets the level on the first trip
comparator). All the simulators, he found, did a fine
job of modeling the feedback loop, but only the Spice-
based simulators uncovered the inherent instability
of the op amp-comparator pair. (Algorithmic simula-
tors, he suggests, missed the capacitor poles in the
right half-plane of the D-A converter circuit.)
Moreover, dc bias was critical here, Shier insists, but
not everyone was dealing with it. “Chip designers
probably feel more comfortable with ‘down and dirty’
transistors,” Shier sums up, “board designers proba-
bly feel more comfortable with macromodeling.”

Analogy isn’t thrown by these boos from Cincinnati.
Dr. Ian Getreu, Analogy’s vice-president in charge of
modeling, suggests that there are several different
functions a mixed-signal simulator may perform dur-
ing the course of a design project. One function is to
test system-level concepts with block-level models.
Another function is to test designs with different
components. A third function requires the models to
predict the performance of a new IC before it’s fabri-
cated. Each level requires a different degree of model-
ing accuracy, and a deeper involvement with the effects
of frequency, temperature, power supply voltages, etc.

I The movement toward higher-level modeling

With industry-wide emphasis on “system-level” de-
sign, however, it’s becoming imperative to raise the
level of abstraction in both describing and simulating
analog and mixed-signal systems. While some might
argue that the goal of this movement is to improve
the computer run time for simulation, others would
argue that the high-level description presents a way
to manage increasing system complexity, and to test
system-level design assumptions. Not everyone will
agree on the best method for raising the level of
abstraction in analog, and this issue will intensify in
the next few years.

But the BCTM challenge still strikes a resonant
chord in the design community. One CAE tool manu-
facturer not invited to participate but whom nonethe-
less took the BCTM challenge to heart, is Dr. Paul
K.U. Wang, president of the CAE division at Contec
Microelectronics USA (San Jose, CA). Using Spice
macromodels and an algorithmic retuning of Spice3C,
Contec modeled the entire 12-bit A-D converter in 99
minutes (5,940 seconds) on a Sun-4. (Digital circuit
elements—the SAR, DLatch, and comparator out-
put—were analyzed in 426 seconds.) Wang’s white
paper on the subject was presented to potential Con-
tec customers, even as the impact of the BCTM pre-
sentations are still being assessed.

If the competition were re-run today, would its
participants use the same set of tools? Or have differ-
ent things to say? Since the BCTM challenge went
out, there have been several revisions and tweaks to

100 DECEMBER 1991 COMPUTER DESIGN




MIXED-SIGNAL DESIGN

Spice, all dealing with speed. One modification, like
Cadence’s Spectre simulator, represents an algo-
rithmic tuning of Spice’s direct methods. The other,
like Valid’s Profile modeling language, simplifies the
construction of Spice macromodels.

Spectre proposes to be a re-make of Spice, by the
same Berkeley professors and students that did the
work on Spice3. Spectre uses existing Spice models,
but replaces many of the node-level matrix equations
with carefully-tuned algorithms. Thus, Spectre
claims a 10x improvement over Spice, with compara-
ble accuracy and better time step control.

Valid’s Profile simulator tool is intended to make it
easier to generate Spice macromodels. It provides a
means for easily entering formulas and macro-level
transfer functions on a workstation screen. A compiler
assembles these as Spice-compatible macromodels.
Like Saber, this product is targeted toward designers
who need to test system-level concepts with a be-
havioral model, and ease-of-use is one of its main
features.

The ease-of-use issue, however, was never properly
resolved with the BCTM challenge. Each tool vendor
demonstrated what it could do with its own tools. How

a tool user might respond to this challenge is still
uncertain. Hailey likens some tool promotions to the
kitchen knife advertisements that show up on late-
night television: “ ‘It slices, it dices’,” he jests, “ ‘but
all you can do is cut your finger.”” The next challenge,
he suggests, might bring in more tool user experience.
Panel discussions at October’s Analog and Mixed-
Signal Design Conference (Santa Clara, CA) did little
more than rake over the coals on a still smoldering
debate. But one role the conference can play in its
nextincarnation (1992)is to put down a new challenge
to match the one offered a year ago by Shier and the
IEEE. In the months to come, we will distribute a
mixed-signal circuit and challenge tool vendors—and
tool users—to enter and simulate it. The circuit we
imagine will be largely representative of the kind of
circuits mixed-signal IC vendors are currently
struggling with. Challenge participants will have
about six months to work out their designs, and the
findings will be presented at next year’s Computer
Design/Miller-Freeman conference.

Stephan Ohr is editor/publisher of the monthly news-
letter, Mixed Signals.
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In search of
the optimum

device programmer

hoosing a universal device programmer in-
volves a bit of research. For the most part,
they all seem to work fairly well; that is,
they program and verify parts according to
the device manufacturer’s specifications.
Quite often, the programmer manufacturers actually
refine the programming algorithms for the device
manufacturers. The decision-making criteria when
choosing a programmer, therefore, are price, vendor
reputation, features of the programmer, ease of use,
stand-alone vs. PC-hosted operations, efficiency of
software, and number of devices supported—not nec-
essarily in that order.

Originally, simple low-cost programmers were all
an engineering department needed to keep up-to-
date. PROM and EPROM programmers were
relatively simple devices which handled a few similar
devices, all with essentially the same architectures
and technologies, although from various manufac-
turers. Programmable logic devices also came from a
handful of device manufacturers who made similar
parts with similar architectures using similar fabri-
cation technology.

This is no longer true. On the up side, the
introduction of more and more parts with diverse
architectures and technologies have given engineers
more choices with which to match more specific ap-
plications. Higher-speed parts make it possible to use
PLDs for more-demanding tasks. In addition, higher-
density parts, with new and improved architectures,
let PLDs incorporate more logic then ever before to
offer the benefits of higher functional integration that
had been the realm of low-end gate arrays.

While EPROMs, for the most part, have retained
the same personality although with changes in their
densities, the diversity of PLD parts, technologies,
architectures, and tools has made PLD design more
challenging. Not only do engineers have to become
more familiar with many more parts, architectures,
trade-offs, and design techniques, they must also be
involved in the logistics associated with PLD design-
and programming.

While it’s still true that common subsets of simpler
parts, such as PALSs, provide similar capabilities with-

out requiring much added expertise, the down side is
that the newer and improved parts require that de-
signers be aware of all the parts they can use and
program in-house without having to invest in more
advanced tools and programming equipment.

What’s more, as new parts come on the scene,
third-party development tools and programmers are
not always ready to support them. So, engineers who
want to take advantage of the latest technology must
often acquire specialized development tools and pro-
grammers (often from the device manufacturers) to
use this new technology.

The result is a slew of specialized hardware and
software tools needed to develop, program, verify, and
test parts. This is no bed of roses for engineers and
engineering managers. Engineers must familiarize
themselves with the parts, tools and software person-
alities. Managers must keep projects on time and on
budget, and the cost of using the newest technology
may be too high for conservative managers who don’t
want to put all their logical eggs in one logical basket.

l Back to the future

When programmable devices were in their infancy,
programmer manufacturers took the logical approach
of creating relatively inflexible programmers, special-
ized to certain families of parts. As new parts came
out, adapter modules were added to the original pro-
grammer, making it possible to upgrade program-
ming capabilities at a lower cost than buying an
entirely new programmer.

While this worked well for a while, problems arose.
First, older PLDs were made, for the most part, using
bipolar technology. When CMOS parts started to
appear, different voltage levels, timing requirements
and programming algorithms became necessary.
While some parameters could be handled easily with
adapter modules, many couldn’t, and the adapter
modules became as sophisticated, or more so, than
the programmer itself.

The second problem arose when new approaches to
connectivity were introduced to the PLD pile. All early
PLDs used fusible links as the connecting elements.
This approach worked well for the programmer man-
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ufacturers because programming algorithms were
similar. To the engineer, however, this meant parts
were one-time programmable, used rather large
amounts of silicon area for the relatively small
amount of logic they held, and were not fully testable
on incoming inspection.

Today, devices using EPROM-, EEPROM- and
RAM-based fuses, as well as anti-fuses, are readily
available. This is advantageous to the engineer be-
cause reusability is high and complete incoming in-
spection test is possible. But for programmer
manufacturers, it’s a nightmare. To combat this pro-
liferation of devices, programmer manufacturers
started developing more flexible pin driver circuitry.
Specialized pin driver designs for the newer breed of
universal programmers were often implemented as
ASICs, hybrids or other more-costly technology com-
pared to the standard parts and through-hole tech-
nology previously used.

This solution worked well and is a stalwart today,
but newer parts are pushing beyond the limits of pin
driver technology. PALs, now available in ECL fla-
vors, offer I/O level schemes entirely different from
the widely used bipolar and CMOS parts. Also, as
parts become faster, older pin drivers may not be able
to verify a part’s operation at speed. Already, 5 ns and
faster parts are here, and the cabling and socketing
alone can skew signals beyond workable verification.
While the programmer manufacturers’ answer was to
offer more sophisticated pin driver electronics, this
translated into higher costs per programmer and
engineering teams had to byte the silicon bullet and
purchase these high-priced programmers.

0 stocking every socket

The wrinkles didn’t stop there, though. New packag-
ing technology has meant that universal program-
mers had to supply every type of socket required on
a single programmer, or use specialized adapter mod-
ules. Special socketing schemes again helped drive
the prices of truly universal programmers up even
higher.

Related to packaging, but still a separate issue, is
automated parts handling. Even if the programmer
manufacturer has done its homework and kept up-to-
date with the plethora of parts and packages, it was
apparent that manually programming, verifying and
testing each part was not feasible. A design that uses
more then one PLD multiplies the problem, because
inventories must include varieties of programmed
and unprogrammed parts.

The FPGA presented yet another challenge to pro-
grammer manufacturers because the densities and
architectures were so different from anything yet
encountered. To overcome this, programmer manu-
facturers are trying to make pin driver technology as
inexpensive as possible. Typically, 40- to 80-pin driv-
ers have been available, but as parts emerge with
higher and higher densities and pin counts, this may
not be enough.

A solution to this problem is a return to adapter
modules. Many programmer manufacturers are find-
ing that a universal programmer incorporating every

conceivable socket is too expensive an approach.
What’s needed is a lower cost per pin and a more
flexible socketing scheme.

I Movement on the evolutionary chain

A solution to this problem that’s gaining momentum
is “in-system” programming. Boards are stuffed with
unprogrammed parts and a special in-system bus is
used to program and verify each part during produc-
tion. While this solves many of the logistical and cost
problems associated with individual programming
runs, labeling, inventory, and tracking, the design
engineer who must work within a tight set of con-
straints has new problems to solve.

First of all, a way of isolating the PLDs from other
circuitry is required. The generally high-voltage pro-
gramming pulses used can destroy other parts
connected to the PLDs. Jumpers and special headers
are required to isolate the PLD programming power
and signals.

This also means that another header or connect
scheme must be added to a printed circuit board (PCB)
for this purpose. For many applications, this is accept-
able, but, when density is pushing the limits, an extra
connection scheme uses valuable board real estate.

To complicate this even more, every signal pin must
be driven and monitored at speed if the part needs
complete verification after programming. If a design
uses five 20-pin devices with 18 signal pins each, this
translates into the need to isolate and connect up to
90 signal lines. With some PLDs using 68-pin pack-
ages, it’s easy to see how this can add up to a big
headache.

What'’s more, high-performance designs often re-
quire multilayer boards, ground plane isolation and
transmission line modeling and impedance match-
ing. The extra needs of in-system programming may
such designs impossible. Nevertheless, program-
mer manufacturers are making headway in the
fight against high-cost, quickly outdated program-
mers. While lower-cost, less-sophisticated
dedicated programmers can minimize the risk, en-
gineers don’t want to be shackled by this limiting
factor. For example, an engineer designing a very
dense and fast circuit board may not be able to use
the parts for which programming support is
available in-house. At some point, a universal pro-
grammer may be the best approach, even though
this represents a more-costly initial investment,
and there are no guarantees that the programmer
will meet future needs.

Dozens of companies make device programmers
today. Some just for memory devices, some just for
PLDs, some for both, and some encompassing nearly
every part available. Instead on discussing every
solution provided by programmer vendors, let’s look
at a few of the key players and their approaches to
meeting a design team’s programming needs.

I pata /0

Data I/O is one of the oldest and largest device pro-
grammer manufacturers. Its family of programmers
includes higher-priced universal programmers which
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can be linked directly to parts handlers, as well as
lower cost universal programmers which are flexible
and satisfy the needs of most design groups.

In addition to the original Unisite and the newer,
lower-priced 2900, Data I/O is introducing the 3900
programmer. The 3900 features Data I/O’s propri-
etary modular socketing technique which handles
DIP and surface mount parts and eliminates the
need for costlier adapters. A base board uses a
“Squirt Pin Array” which has signals delivered via
relays through a “matchbook,” a plastic template
for the part to be programmed. This technique
assures positive contact without straining or bend-
ing any of the delicate leads.

Like the 2900 and Unisite, the 3900 is capable of
performing detailed tests on itself and the parts to be
programmed. Blank tests, incorrect insertion tests,
already-programmed tests, and illegal bit tests are
but a few of the assurances the 3900 provides along
with the ability to force test vectors to the parts
(included in the JEDEC files which are downloaded
to the programmer). In addition, auto calibration
keeps critical power supply levels within specification
and assures that the programmer isn’t the weak link
in the production cycle.

All three programmers can be driven via a host
computer (over its serial port), a dumb terminal or
a remote computer. PC-based software is included
which helps automate the power-up defaults, device
selection, file uploading and downloading, data for-
mat selection, and so on. In its standard configura-
tion, the 3900 provides support for 48-pin devices,
expandable to 84-pin devices. A 3.5-in. floppy disk
that comes with the unit holds the programming
algorithms for the various parts that are supported.
In this way, regular updates are as easy as switch-
ing floppies. Standard 128 kbytes of programmer
memory is expandable to 2 Mbytes. Prices start at
about $5,500.

I Logical Devices

In the past, Logical Devices’ Allpro family of program-
mers has been interfaced to a host PC using an
interface card. It’s now introducing the new Allpro-88
XR programmer which extends the Allpro family and
provides more advanced features. Like earlier Allpro
programmers, the 88 XR can talk to a host PC through
an interface card. But unlike the earlier units, it also
provides a serial port (RS-232), a parallel port (printer
type) and a SCSI port. This lets the unit talk with
other host computers like the SUN, Apollo, HP, DEC,
and Macintosh machines.

The Allpro-88 XR uses a universal socket adapter
for both DIP and PLCC devices (from 20- to 84-pin).
Using the company’s proprietary DAC-Per-Pin ap-
proach, each of the supported 88 pins can be driven
and sensed to meet the demanding requirements of
the different device manufacturers. It also includes a
built-in front LCD panel display and keypad. This
permits stand-alone operation for the over 3,000 de-
vices currently supported. A 3.25-in. floppy drive in
the unit can also be used for future upgrades and
support of new parts and algorithms.

A key feature of the new Allpro programmer is the
object-oriented graphical user interface (GUI). The
“MAC-like” resizable windows can be accessed under
Microsoft Windows 3.0, or can be command-line
driven for power users.

l The Stag

Stag Microsystems has been making device program-
mers for about 20 years. Its various models provide
stand-alone, as well as computer-driven capabilities
for those needing universal device programmers. Stag
Microsystems is introducing a new version of its
top-of-the-line System 3000 programmer which in-
cludes several advanced features. One of these is the
use of memory cards rather than floppy disks to
provides much quicker access to device libraries and
programming algorithms.

Unlike the other programmers discussed, the Sys-
tem 3000 has its own built-in CRT. Combined with a
front-mounted keyboard, this permits the 3000 to
function in both stand-alone as well as computer-
hosted modes. A keyswitch mounted on the program-
mer can lock it into local, remote or no-edit modes.
The no-edit mode isideal for production environments
where accidental changes in device programming files
could ruin a production run.

Computer-hosted modes include RS-232 serial port
control (via PC Stagcom 3 software provided) or access
via IEEE-488 bus. The unit can function in a pass-
though mode permitting device handlers to be used
and controlled from the host computer through a
parallel port built into the programmer.

The standard adapter provides support for DIP
devices from 16 to 40 pins. An optional module adapter
supports SMDs from 20 to 68 pins. Remaining com-
patible with older units, the new System 3000 can
support on-board programming and new packages as
they emerge. Pin driver circuitry provides program-
mable voltage, current and rise times with the ability
to sense every pin and apply variable load conditions.
This assures proper programming with automated
parts handlers which may have nominal connections
to one or more pins.

In stand-alone mode, the programmer can accept
all setup and operational parameters and commands
via a built-in keypad. The numeric, Hex and special
function keys are used to access and control all func-
tion when stand-alone mode is used.

The remote-control mode gives complete control of
the programmer to a host computer. The no-edit mode
lets the programmer locally copy and burn parts, but
doesn’t let any fusemap edits or changes take place.

Jon Gabay is a free-lance editor with extensive design
experience. He has written for all of the specialized
CAE/CAD publications at one time or another, including
High Performance Systems, Engineering Workstations
and, most recently, Design Automation.
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High-resolution
ADCs tailored to
system needs

Jeffrey Child, Associate Editor

riven by the demands of appli-
Dcations such as medical imag-

ing systems, high-resolution
scanners and audio input for mul-
timedia systems, designers con-
tinue to hunger for faster and more
accurate analog-to-digital conver-
sion. The current selection of high-
resolution A-D converters ranges
from very fast hybrids with multi-
pass architectures to slower, highly
integrated sigma-delta converters
that digitize at audio speeds.

Raw performance is only part of
today’s A-D converter story. Choos-
ing an A-D converter means con-
sidering a host of system-level
factors. With this in mind, A-D con-

verter makers are offering products |

that help designers stay in step with
components on either side of the con-
verter. On the analog side, there’s
the problem of coping with high-res-
olution sensors. On the digital side,
there’s the issue of interfacing with
digital signal processors.

0 Focus on ac specifications

The special requirements of signal-
processing applications have
spawned a whole new category of
A-D converter. Until recently, most
high-resolution A-D converters were
targeted at dc measurement applica-
tions where static accuracy is key.
Today, driven by the affordability of
DSPs, designers are looking for parts
with good ac specifications. Provid-

ing such specifications has become |

much easier now that A-D converter
makers can integrate a sample-hold
amplifier (SHA) onto the same chip.

The ADS-930, a 16-
bit, 500-kHz con-
verter from Datel,
offers several fea-
tures geared toward
signal processing ap-
plications. The dev-
ice offers an SNR of
87 dB and -90 dB
harmonics. An on-
board FIFO provides
smoother operation
with DSP chips
while reducing the
number of DSP
interrupt instruction
cycles necessary.

“In the signal-processing realm of |
A-D converters, one of the problems |
with past-generation A-D con-
verters was that they weren’t
complete digitizing systems in that
they didn’t include the sample-hold
function on-board,” says Jerry Whit-
more, new product marketing |
manager at Analog Devices
(Wilmington, MA). “That presented
designers with a problem. In a sig-
nal-processing application like dig-
itizing audio, for example, the
usual specifications such as gain
error, offset error and linearity
error are not critical. In terms of
the accuracy or fidelity of the signal
to be digitized, specifications like
distortion or signal-to-noise ratio
[SNR] are much more meaningful. It
was impossible to specify those
things on an A-D converter if it
didn’t have the S/H amplifier on-
board. Without the S/H amplifier you
didn’t have a complete digitizing sys-
tem, so you couldn’t characterize the
converter’s performance. In fact,
the distortion products and modu-
lation products would often be af-
fected more by the sample-holds
that you put in front of the A-Ds
than by the A-Ds themselves.”

Although A-D converters with
SHAs on them have been available
for over a year at 12-bit resolutions,
16-bit parts started to come out in
force this year. One such device is
Analog Devices’ AD1385, a 16-bit,
500-kHz A-D converter. It provides |
an SHA, a three-pass subranging A-
D converter and linear calibration
circuitry in a single hybrid package.

For ac performance specifications,
the AD1385 delivers a minimum
SNR of 90 dB and —88 dB harmon-
ics at 100 kHz.

B An easier interface

Taking the next step in A-D conver-
sion for signal-processing applica-
tions, Burr-Brown (Tucson, AZ)
developed DSP101 and DSP102,
parts specifically designed to inter-
face with DSP chips. The single-
channel DSP101 and the dual-chan-
nel DSP102 are both successive-
approximation converters. Instead
of using an ASIC or programmable
logic to implement the interface, de-
signers can connect the DSP101/102
directly to a DSP or other processor.
According to George Hill, strategic
marketing manager for Burr-
Brown’s data-conversion division,
the devices were made for the de-
signer who's a couple of steps re-
moved from the analog world and
would rather focus on the DSP soft-
ware. “Many designer’s don’t want to
worry about the interfacing logic to
the A-D converter. They’d rather just

| buy a DSP and start playing with

software.”

Both the DSP101 and DSP102
provide sampling and conversion
speeds up to 200 kHz. Internal ref-
erence, a timing/clock circuit and all
the DSP interface logic are included
on these devices. With 18 bits of se-
rial data output, the DSP101 lets
users drive 16-, 24- or 32-bit DSP
ports. The two-channel DSP102
offers conversion with either two 18-
bit ports or the ability to cascade two
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Resolution
(bits)

Model

Sample Rate

(ksamples/s) or
conversion time
Input bandwidth

Linearity error
(+LSB)/MMC (no
missing codes)

Power dissipation

3

Sample & hold

Internal reference

Package type

Price

Analog Devices One Technology Way, PO Box 9106, Norwood, MA 02062-9106 (617) 329-4700

Comments

Circle 301

Crystal Semiconductor 4210 S Industrial Dr, PO Box 17847,

Austin, TX 78760 (800) 888-5016

AD1378 16 16us — 0.003 0.8 N Y hybrid $179 PIN compat. with
AD1376, MIL-STD-833
qualified

AD1385 16 500 2000 1.0 2.8 Y Y hybrid $895 auto-calibration,

-88 dB harmonic, 91 dB
S/N ratio at 200 kHz

AD1876 16 100 1 — 0.235 Y  d monolithic  $33 auto-calibration,
~88 dB harmonic, 83dB
S/N ratio

AD7710 21 - i NMC 0.045 N ¥ monolithic  $15 single or dual supply
operation, power-down
mode

AD7711 21 — programmable  0.03 45 mW N Y monolithic $16 programmable input
bandwidth

AD7712 21 — programmable 0.03 45 mW N Y monolithic  $14 sigma-delta auto-zeroed
modulator w/low pass fil-
ter and serial interface

AD1879 18 — 20 — 900 mW N Y monolithic  $42 stereo sigma-delta, 95
dB harmonic

Analog Solutions 85 W Tasman Dr, San Jose, CA 95134-1703 (408) 433-1900 Circle 302

ZAD2718 18 100 50 0.5 23 Y ¥ module $250 —

ZAD2846 16 300 250 0.5 35 ¥ Y module $495 —

ZAD2716 16 100 50 05 2.3 Y Y module $198 —

Burr-Brown 6550 South Bay Colony Dr, PO Box 11400, Tucson, AZ 85734 (602) 746-1111 Circle 303

DSP101/102 18 200 500 6 250 Y Y hybrid $29.95 direct interface to DSP
chips, single or dual
channel

PCM1750 18 200 500 6 210 Y Y mono $38.65 two ADC's on one chip

ADC614 14 5,120 40,000 1.0 6.1 ¥ ¥ hybrid $990 88 dB spurious free dy-
namic range at
Nyquist rates

ADC701 16 512 3.10 1.0 28 N 1§ hybrid $589 107 dB spurious free dy-
namic range at 20 kHz

ADC700 16 67 — 0.008 0.645 N ¥ hybrid $49.60 microprocessor interface

Circle 304

£S5014
£S5016
CS5101A
CS5102A
£S5336
055328

14
16
16
16
16
18

56 s
50 =
100 =
20 —
50 20
50 20
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1.0
1.0
1.0
1.0
NMC
NMC

0.12
0.12
0.28
0.044
0.45
0.45

e ANl .

-~ L 2 e =

monolithic
monolithic
monolithic
monolithic
monolithic

monolithic

$45
$76
$42.20
$37.70
$56.40
$84.70

self-calibrated
self-calibrated
self-calibrated
self-calibrated
sigma-delta

sigma-delta



Resolution

(bits)

Sample Rate
(ksamples/s) or
conversion time

Input bandwidth

Linearity error
(+LSB)/MMC (no
missing codes)

Power dissipation

g

Sample & hold

Internal reference

Package type

Price

Crystal Semiconductor 4210 S Industrial Dr, PO Box 17847, Austin, TX 78760 (800) 888-5016

Comments

Circle 304

£S5501 16 v 0.01 0.25 0.025 Y N monolithic  $18.20 on-chip filter rejects to
460 Hz self- calibration

£S5503 20 — 0.01 4 0.025 ¥ N monolithic $27.70 same as above

C5505/7 16 — 0.01 4 0.0015 v ¥ monolithic $15.70 - $16.20 1 or 4 input channels

CS5506/8 20 - dc-10 Hz +8 0.0015 ¥ Y monolithic $13.50 - $18.00 same as above

CS5516 16 —_ dc-12 Hz + 0.035 ¥ ¥ monolithic  §17.40 on-chip circuitry for off-
set removal

£S$5520 20 — dc-12 Hz 8 0.035 ¥ Y monolithic  $20.50 same as above

Datel 11 Cabot Blvd, Mansfield, MA 02048 (508) 339-3000 Circle 305

ADS-930 16 500 2,000 1.0 34 Y v hybrid $337 on-board FIFO, overflow
pin, 3-state outputs

ADS-942 14 2,000 6,000 05 2.8 Y Y hybrid $374 -85 dB, harmonics, over-
flow pin, 3-state outputs

ADS-941 14 1,000 6,000 0.5 29 ¥ y hybrid $337 same as above

ADS-928 14 500 6,000 05 8 ¥ hybrid $299 overflow pin, 3-state out-
puts

ADS-924 14 300 4,500 0.5 14 y ¥ hybrid $199 24-pin DIP

ADS-926 14 500 1,500 0.25 14 ¥ N hybrid $207 28-pin DIP

ADS-927 14 1,000 2,000 0.25 b ¥ ¥ hybrid $224 28-pin DIP

ADC-908 14 1.0us — 05 2.7 N Y hybrid $243 standalone ADC

ADC-914 14 2.4us — 0.5 0.925 N Y hybrid $175 standalone ADC

Harris Semiconductor PO Box 883, Melbourne, FL 32902 (407) 724-3704 Circle 306

ICL7115 14 25 — 1B 0.040 N N monolithic  $39 -

ILC Data Device 105 Wilbur Place, Bohemia, NY 11716 (516) 567-5600 Circle 307

ADC00145 14 5,000 20,000 1.0 40 Y ¥ hybrid $785 -55°C to +125°C temp
range, unipolar, bipolar;
5V, 10V and 20V input
ranges

Micro Networks 34 Clark St, Worcester, MA 01606 (508) 852-5400 Circle 308

MN6405 16 50 25 0.25 0.75 ¥ X hybrid $200 FFT tested, (8-bit words)

MN6450 16 50 25 0.25 0.75 Y ¥ hybrid $210 FFT tested, (16-bit word)

MN6500 16 100 50 0.25 0.73 ¥ X hybrid $225 FFT tested, serial output,
sleep mode

MN5280 16 100 us — 0.5 1.8 N Y hybrid $169 —

MN5282 16 50us — 05 1.8 N y hybrid $187 o

MN5284 16 50us — 0.5 0.3 N Y hybrid $249 —
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Micro Networks 34 Clark St, Worcester, MA 01606 (508) 852-5400 Circle 308
MN5290/ 16 40us — 05 1.08 N Y hybrid $150 - $175 full military temp. range
MN5291
MN5295/ 16 17us — 05 1.2 N ¥ hybrid $162 - $194 same as above
MN5296
MN6290/91 16 20 10 05 15 Y Y hybrid $180 FFT-tested
MN6295/96 16 50 25 0.25 Ll Y ¥ hybrid $187 FFT-tested
MN6400 16 50 25 0.25 0.75 X X hybrid $210 FFT-tested, 8-bit bus

drivers
Maxim Integrated Products 120 San Gabriel, Sunnyvale, CA 94121 (408) 737-7600 Circle 309
MAX135 18 0.016 —_— 0.005 1.25 N N monolithic  $8 integrating ADC +5V
1.69 mW supply, 8-bit uP data in-
terface

MAX132 18 0.016 - 0.005 same as above N N monolithic $8 same as above
Motorola 6501 William Cannon Dr W, Austin, TX 78735 (512) 891-2020 Circle 310

sigma-delta, single 5V

56ADC16 16 6,400 100 0.5 04 Y Y monolithic  $16.68
. supply, zero glue inter-

face to DSP

PREMA Precision Electronics 4650 Arrow Highway, Bldg E-5, Montclair, CA 91763 (714) 621-7292 Circle 311

5601 25 20s — 0.0001 0.45 N N module $360 unipolar/bipolar

Sipex 22 Linnell Cir, Billerica, MA 01821 (508) 667-8700 Circle 312

SP9490 16 1,000 250 2 3.2 Y hybrid $735 -

SP9478 14 500 100 1 2.75 Y ¥ hybrid $320 —

SP1676 16 8 20 2 0.350 Y monolithic  $45 —

Texas Instruments PO Box 809066, Dallas, TX 75380 (800) 232-3200 Circle 313

TLC7135 14 0.03 —_ 05 0.03 N N monolithic  $3.47 dual slope integrating
ADC with 4.5 digit drive
outputs
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16-bit converters into a 32-bit word.

Engineersinthe DSP Applications
Group at Texas Instruments (Dallas,
TX) are naturally pleased with the
DSP101/102. Besides making TI’s
customers more comfortable about
designing with DSP chips, the
DSP101/102 eased their task of
making demo boards for their own
DSP chips. “It lets you build a real
low-cost system with just a DSP, an
A-D converter and some memory”,

says Leor Brenman, TIs floating |

point applications engineer. “Nor-
mally, if you were using a parallel
A-D, you'd need some decode logic so
that you wouldn’t be reading your
memory while you're sampling.”
Brenman also likes the DSP102’s
ability to take two sets of 16-bit
samples in parallel because it lets
the TMS320C31, TI's lower-cost
floating-point DSP, do 32-bit pro-

cessing of A-D samples. Although the |

TMS320C31 has only one 16-bit se-
rial port, the DSP102 can take in two
16-bit samples and send them both
to the TMS320C31. In software, the
DSP can then separate the samples
into a right and a left side, making a
32-bit sample, Brenman explains.
The ADS-930, a 16-bit, 500-kHz
converter from Datel (Mansfield,

| s

MA) also offers features to make |

smooth operations with DSPs. It

offers an on-board FIFO memory—a |

unique feature among high-resolu-
tion converters. The 16-bit wide,
16-word deep FIFO can be simul-
taneously filled and emptied. This

reduces some of the interrupt in- |

struction cycles that must be sent to
the DSP. Two control pins on the
ADS-930 let the user access the FIFO
when it’s half full or on command.

Based on a two-pass, subranging
architecture, the ADS-930 is pack-
aged in a single 40-pin hybrid. The
part requires £15-V and +5-V power
supplies. Also featured is a differen-
tial input that can reject common
mode noise from sensitive ground
layouts.

i Limiting factors

While the requirements of interfac-
ing with DSPs are affecting A-D con-
verter designs from the digital side,
components on the analog side are
also a factor. Advances in sensor
technology have driven up their ac-
curacy to the point where they are
no longer the limiting factor. Used in
everything from camcorders to pre-

TMS320CXX
pSP16/32
ADDSP210X

Burr-Brown'’s DSP101 and DSP102 are both 200-kHz, 18-bit A-D converters specifically
designed to interface with DSP chips. Instead of using an ASIC or programmable logic
to implement the interface, designers can connect the DSP101/102 directly to a DSP.

| The parts interface with the serial ports on DSP chips from Analog Devices, AT&T,

| Motorola, and Texas Instruments.
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Introducing....

SysComp—

The Industry’s First Exclusive OEM
Systems/Sub-Systems Components
Conference & Exposition

A New Marketing Opportunity—
For Vendors of Today’s Systems Building Blocks

THE SHOW

SysComp is the only conference/exposition
specifically designed for those with the
engineering/technical responsibility for
designing OEM systems and sub-systems.
These people specify and integrate systems
building blocks for commercial, industrial,
and military/aerospace applications.

THE TECHNICAL FORUM

Technical solutions and directions involving
microprocessor system architectures, OEM
systems, OEM software, power sources,

SysCompP

THE AUDIENCE

6,000+ systems designers and engineering
managers, plus their concurrent engineering
team partners in Silicon Valley. This region
graphically represents and reflects the
evolution from a parts focus to today’s
systems viewpoint.

THE EXHIBITORS

World-wide vendors of critical systems
building blocks including software, boards,
complex microcircuits, power sources,
storage systems, displays, packaging and

interface technology, mass storage, systems packaging and
manufacturability—all organized by the senior editorial staff
of Computer Design magazine. A career-enhancing personal-
development opportunity.

Plus a special forum on the DoD's new
streamlined initiatives sponsored and conducted
by Defense Electronics magazine.

other ancillary products and services. Product areas include:
storage devices, display devices, board-level products, real
time/embedded software, I/0 devices, OEM computers, back-
planes and enclosures, power sources, high performance ICs.

THE MANAGEMENT

Sponsored by Computer Design/PennWell Publishing and
managed by Multidynamics, Inc., providing a unique
combination of OEM technical ability and conferencing
expertise...in cooperation with Defense Electronics.

'SysCome| SYSCOMP/92 WEST—

' San Jose Convention Center
' San Jose, California
' FEBRUARY 18-20, 1992

FOR MORE INFORMATION, CALL, FAX, OR WRITE
Paul LaGris, 3432 Timberlake, Costa Mesa, CA 92626
Phone: (714) 966-1526 Fax: (714) 241-1108
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press 1imaging applications,
charge-coupled device (CCD) sen-
sors exemplify this trend. Dynamic
ranges over 90 dB are quite com-
mon in CDD sensors today. To
keep pace, designers need to up-
grade to a higher-resolution A-D
converter to keep the converter
from becoming the weak link in the
system performance.

“If your sensors have a dynamic
range that’s pushing past 90 dB, you
really want a 15-bit or 16-bit con-
verter,” says Bob Leonard, product
marketing manager at Datel. “If your
sensor is that accurate, you need to
choose an A-D converter that can take
advantage of the sensor’s accuracy.”

Upgrading to a higher-resolution
A-D converter is especially attrac-
tive when the alternative is adding
memory or processors to the design.
“When sensor arrays were only 256
x 256 pixels, the microprocessor
could easily keep up in real-time,”
says Leonard. “Now there are sensor
arrays as large as 4k x 4k pixels.
These require an incredible amount
of processing to digitize the output.
In the past, the processor could take
some extra time and do some signal
averaging. But now, you can easily
consume the power of a 50-MHz pro-
cessor. Thenit’s all you can do to read
a pixel and get the accuracy right
from that one pixel. There isn’t time
to go back and do any averaging.”
Instead of getting more memory and
putting several processors in paral-
lel, designers can opt to use just one
processor and a higher-resolution A-
D converter, says Leonard.

B A-D converters for multimedia

Long before the term “multimedia”
became a buzzword, A-D converters
were key components in the architec-
ture of systems designed to convert

video and audio signals into digital |

data. High-resolution A-D con-
verters for multimedia today means
audio bandwidth up to 20 kHz. In
that range, the most interesting
development is the emergence of
sigma-delta technology. While
Analog Devices and Crystal Semi-
conductor (Austin, TX) offer various
sigma-delta parts today, Burr-
Brown will introduce its own line of
sigma-delta converters next year,
says Burr-Brown’s Hill.

In a sigma-delta architecture, a fast
1-bit converter oversamples the
input signal. The sigma-delta con-

verter then does some processing of
the signal, producing a parallel out-
put representation of the input.
The signal is then sampled at a
high data rate and yields a low-
frequency output.

Unlike other A-D converter archi-
tectures, sigma-delta is about 90 per-
cent digital and only 10 percent (the
modulator) analog. Because of this,
A-D converter vendors have found it
relatively simple to integrate one or
more sigma-delta converters onto
one chip, as well as other support
circuitry. This trend should fit nicely
with the needs of multimedia sys-
tems designers as they strive to pack
a lot of audio circuitry into as small
a space as they can.

Ron Malcolm, senior design en-
gineer at New Media Graphics
(Billerica, MA), is looking at provid-
ing advanced digitized audio capa-
bility on PCs. “As far as we'’re
concerned, it’s what’s integrated
along with the rest of the chip that
matters in multimedia. To get into a

computer you need to integrate pe-
ripheral functions along with that
function.” With this in mind, Mal-
colm wouldn’t choose a simple A-D-
only part, but rather one of the more
integrated audio codecs (coders/de-
coders) such as those recently an-
nounced by Analog Devices and
Crystal Semiconductor. These new
devices will combine A-D/D-A con-
verters and have built-in compression.
In general, Malcolm doesn’t expect
data converter technology to be the
limiting factor as multimedia de-
signers strive for CD-quality sound.
“Once you put the converter on a
board with alot of digital stuff, it gets
very difficult to keep the noise down
to get that level of performance. It’s
going to be very difficult for the mul-
timedia designers to get high SNRs
on a multimedia card. So I don’t
think it’s going to be converter
limited, its going to be limited to the

board layout.”
|

BUSCON

Product of the Year Award

Finalist

M W
COMPACT COMPUTERS FOR CONTROL

Find out how a powerful STD 32 computer
can cost-effectively control your
compact application.

Phone: 1-800-733-2111
FAX: 1-800-733-3959

Innovation of the Year Award

Finalist
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l Turning a corner on graphics processing

The latest addition to the growing
family of high-performance VME
graphics solutions is a two-board set
from Array Microsystems providing
high-resolution, real-time 2-D imag-
ing. The board set includes an image
processing board (a66545) and a fre-
quency domain array processor
(FDAP) board (a66540) which, when
combined, can process an entire 256
x 256 pixel frame of image data in
15.2 ms, translating to a real-time
rate of 65 frames/s. At 512 x 512
pixels, the board set transforms im-
ages in 71 ms, a rate of 14 frames/s.

Designed for applications in med-
ical imaging, radar, sonar, machine
vision, and other real-time 2-D im-
age-processing applications, Array
Microsystem’s board set is compati-
ble with standard 6U VMEbus sys-
tems. To achieve the real-time pro-
cessing rates, the board set operates
on entire arrays of pixels, using fre-
quency domain processing. The
board set operates with a clock rate
of 40 MHz and is capable of perform-
ing at 400 Mops.

Dubbed Cornerturn, the pair of

boards perform all the necessary
functions for full-frequency domain

processing at real-time frame rates.
The a66545 performs all the com-
plex addressing, normalization and
scaling required in 2-D frequency
domain processing such as finite im-
pulse response (FIR) filters, correla-
tions and convolutions. Two-dimen-
sional processing
performing 1-D fast Fourier trans-
forms on each individual row of data
followed by 1-D FFTs on each indi-
vidual column of data in a frame.
The Cornerturn board accepts
complex I/O data through 10-MHz,
double-buffered external I/O con-
nectors or through the VMEbus and
stores it in one of four, on-board
frame store buffers. The frame store
memory, configured as either 1 or 4
Mbytes (32-bit words) of SRAM,
supports image matrices of up to 256
x 256 or 512 x 512 pixels, respec-

tively. Row and column size is user |

programmable up to 16 points. The
a66545 also provides simultaneous
in-phase/quadrature (I/Q) and polar
magnitude and phase outputs.
Array Microsystems’ board set is
supported by the company’s image-
processing application-develop-
ment package, Arraysoft, written

consists of |

for the OS/9 operating system. It
features high-level routines for all
register-level control and frame-
level frequency domain processing
functions. The board set and devel-
opment package is priced at $25,800
in single units. A 25-MHz version is
priced at $18,800. The boards are
also available separately.

— Warren Andrews

Cornerturn at a glance

e Real-time 2-D processing

e High-resolution 256 x 256 or
512 x 512 pixels

e Real-time performance at
70+ frames/s

¢ 10-MHz double-buffered I/0
channel

 Provides I/Q and polar magni-
tude and phase outputs

Array Microsystems
1420 Quail Lake Loop
Colorado Springs, CO 80906
(719) 540-7900
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You want the power of a standard development OS. But
you also want the performance of a realtime 0S. Which

way do you turn?
Presenting QNX 4.0. The operating system that's

responsive enough for realtime apps, small enough for

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

9 9 Cdil] e dPPD d

3 s st

QNX is a high-performance realtime OS with its own
unique microkernel architecture.* But its APl is based on
the latest POSIX standards, so you get both outstanding
performance and portability for all your apps. And our
3-D OPEN LOOK® GUI
package is a sight for
SOre eyes.

So why bother
choosing between a

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

For more information, phonc

1-800-363-9001.
Quantum Software Systems Ltd.
175 Terrence Matthews Crescent
Kanata, Ontario, Canada K2M 1W8
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NEW & NOW

IRONICS GALA
Sun0S and Real-Time
VMEbus Development/

Target System

SUN SPARCengine™2
Embedded SunOS Host

(in Swing-Away housing)

Real Sun. Real-Time. Real Tough!

The GALAXY 32+ combines the heart

of a Sun Workstation™ with the power of
a VMEbus Real-Time Multiprocessing
System. You get all the speed of a system
where host and target share the same
backplane...with none of the headaches.

A Complete Rugged Workstation —
SunOS, color frame buffer and monitor,
keyboard, and mouse PLUS:

40 MHz SPARCengine 2 — Sun’s own
powerplant within the GALAXY 32+
ensures 100% SunOS compatibility.

Fast SBus to VMEbus Bridge —
links and safely buffers SunOS from

the real-time target debug process.

Real-Time VMEbus Target Options —
a full line of compute, imaging, and
I/0 engines.

VxWorks™ or pSOS+™ Options —
the best SunOS compatible real-time
software environments.

20-Slot ICEBOX™ — the ultimate
VME enclosure optimized for
accessibility, power, and cooling.

Call our VME Product Hotline Today. 1-800-334-4812

1

IRONICS Incorporated
798 Cascadilla Street

IRONICS

Incorporated

ol

|

All brands or products are trademarks of their respective holders.

Ithaca, New York 14850 USA

607-277-4060
Fax 607-272-5787 | @Q Value
Added

’ sul | Reseller
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Behavioral model allows simulation
of VMEbus interactions

While the increasing number of de-
vice models has bolstered support for
simulation as a design tool, there are
limitations if an engineer wants to
move beyond ASIC or circuit board
simulation into the realm of total
system simulation. One of these

stumbling blocks is the availability of

adequate models for the system bus.
Logic Automation hopes to fill this
gap with SimuBus, a behavioral
model for the VMEbus standard.

rupt occurs at a different time, then
the previously created test stimulus
must be painstakingly modified.”
Logic Automation’s SimuBus
model waits when a data acknowl-
edge is delayed. “This ensures that

the acknowledge still falls within |

the timing specification,” Denker ex-
plains. “After a successful acknowl-
edge, the SimuBus model continues
with the simulation stimulus. Be-
cause the SimuBus is event driven,

According to Logic Automation, a
designer using SimuBus can see a
broad range of interactions between
a board under development and the
rest of the system. The SimuBus
model contains extensive error
checks on the simulation in prog-
ress, including set-up, hold and
pulse widths on all bus transactions.

Logic Automation decided to
adopt a behavioral model approach
after examining the alternatives
available, such as macro and algo-
rithmic methods. “With these other
approaches, the action and interac-
tion of the test vector and the test
board are predetermined,” says Rick
Denker, product marketing man-
ager for SimuBus. “This means that
the test stimulus is built matching
only one static view of a set of bus
transactions. If the design is altered,
causing a delay when a data ac-
knowledge is returned, or if an inter-

masters, slaves and interrupts don’t
have to happen in a predefined order
for the simulation to work.”

The SimuBus model lets a de-
signer set up a system environment
without having to write complex
models of all the other boards in the
system. By developing top-level
models of how different boards in
the system act on the bus, a designer
can see how the system will interact
with the circuit board under
development.

The SimuBus model implements
the requirements of IEEE 1014-
1987, supporting system, master

and slave segments, as well as all |

critical VMEbus operations includ-
ing read, write, read-modify-write,
interrupts, block reads, block
writes, and arbitration. The model
also provides programmable timing
delays to catch complex multiple-
board interaction problems. In addi-

The SimuBus VME
SimuBus VME model model consists of
six exception-
VME SIMUBUS driven modules.
s ; : Designers direct the |
i £0 ! actions of these in- |
: ! dependent modules
' BUS EX1:3 - by
1 -
! wastER ————————[Ex4 : y writing Proces
5 [ =G | sor Control Lan-
i =y | 5
e uage exception
; BUS [Exe | 9 f e
> : SLAVE I:EXS : routines.
2 ! :
g : BUS :
s | ARBITER = |
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I BUS [EXB !
: TIMER :
1 1
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! HANDLER [Exit |
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tion, the SimuBus model lets design-
ers increase design complexity as a
system design unfolds. For example,
the designer can start with arbitra-
tion and simple reads and writes.
Then, as the design progresses,
block reads/writes, interrupts and
additional masters and slaves for
testing complex system-level inter-
actions can be added.

The SimuBus model is controlled
using Logic Automation’s Processor
Control Language (PCL). Through
PCL files, the user can algo-
rithmically configure the bus opera-
tions for the system. This source file
input method lets users save input
files for use in the next project.

The SimuBus VME model is
available immediately for a single
license price of $10,000. Site licenses
are $25,000. — Mike Donlin

SimuBus at a glance

® Behavioral model for the [EEE
1014-1987 VMEbus standard

e Supports system, master and
slave segments, as well as all
critical VMEbus operations

® Provides programmable timing
delays

e Lets designers develop models
of board behavior on the bus
without developing complex
models of other boards in the
system

e Available now for single license
price of $10,000

Logic Automation
19500 NW Gibbs Dr
PO Box 310
Beaverton, OR 97075
(503) 690-6900

Circle 355

Trademark Information
UNIX is a registered trademark of AT&T Bell Labs.
PAL is a registered trademark of Advanced Micro
Devices, Inc.
SMART-POWER is a registered trademark of
Nartron Corp.
CDA and BurstRAM are trademarks
of Motorola, Inc.
SCOPE and ASSET are trademarks of Texas
Instruments, Inc.
IRIS POWERVISION is a trade-mark of
Silicon Graphics, Inc.
RealTimeX is a trademark of Concurrent
Computer Corp.

Zone Bit Recording is a registered trademark of

Seagate Technology, Inc.
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l Device-independent layout toolset for FPGAs

The FPGA Foundry toolset of design
and layout tools from NeoCAD ini-
tially supports Xilinx and Actel ar-
chitectures and claims to achieve
higher clock speeds and greater gate
utilization than tools from the FPGA
vendors themselves. “With FPGA
Foundry, a designer has a single set
of tools which can be used in the
design of devices as different as the
Xilinx 3000 series and Actel’s Act 1
family,” says Bob Anastasi, Neo-
CAD’s president. The FPGA Foun-

pendent database with device-spe-
cific data files to determine how the
logical design description would best
fit into the physical device. The
Mapper then assigns the logical de-
scription to elements within the de-
vice’s physical blocks.

The APR tool, driven by the same
timing and constraint information
as the Mapper, executes algorithms
to converge toward an optimal set of
interconnections. Both the Mapper
and the APR use tightly coupled au-

supports push-button, menu-driven
and command line-editing capabili-
ties and lets place-and-route tools
run on individual signals, logic
blocks and groups of signals within
the editor. Epic can also highlight
signals by delay characteristics.

A delay report generated by FPGA
Foundry lists path and net delays
within the design, logic block and
I/O utilization, and available re-
sources. Back annotation tools pro-
vide timing data to simulators and
output netlists in various formats.

Since FPGA Foundry is a device-
= independent toolset, it has been de-
FPGA foundry prOdUCt dlagram ‘ signed to be fully compatible with
il major CAE vendors’ design-entry
= B | and simulation tools. It accepts de-
= B ‘ signs in standard descriptions in-
e cluding EDIF (Electronic Data In-
terchange Format) 2.00 and LPM
‘ (Library of Parameterized Mod-
SIMULATION ules), as well as vendor-specific net-
sack woTATIoN | | oeeaation | | @isiruses) | list formats such as the Xilinx XNF
Somie and the Actel ADF. The toolset runs
on 386/486 PCs operating under Mi-
Ho L crosoft Windows and on Unix-based
cross- | <—] interacTive [ pPLacE anD ‘ workstations running X Windows
I SCHEMATICS” REFERENCER |, | EDTOR |, ]| ROUTE and Motif. FPGA Foundry is availa-
ble now with prices starting at
T' _T | $18,000. — Barbara Tuck Egan
e
PR a Dggg‘rfgsm pevice | | TiMING ‘
STRANT | —>| moepences seteorion [ AnaLvzen FPGA Ftouncllry toolset
at a glance
* TRANSLATORS ARE PROVIDED BY NEOCAD ‘ o Hafidlos Tratiole PBeA
andles multip

The device-independent FPGA Foundry design and layout toolset accepts designs in
standard descriptions as well as vendor-specific netlist formats.

dry toolset includes a timing analy- |

zer and circuit optimizer/mapper,
timing-driven automatic place-and-
route, graphical editor, back annota-
tion, and report file generation.
After an FPGA Foundry user
identifies nets requiring critical
path delays, minimum clock speeds
and any other desired constraints,
the toolset’s Timing Analyzer exam-
ines the design and automatically
generates additional path-delay in-
formation required by the Mapper
and the Automatic Place and Route
(APR) tool. The Mapper then com-
bines FPGA Foundry’s device-inde-

tomatic-feedback mechanisms. The
place-and-route functions are inte-
grated into a single tool, says Neo-
CAD, to guarantee they will satisfy
the design requirements while max-
imizing efficient gate utilization.
NeoCAD claims its automated pro-
cess reduces the need for many at-
tempts to achieve completion and
the required timing results.

The toolset’s graphical editor,
Epic (Editor for Programmable ICs),
lets designers route critical nets in-

teractively. Response time is virtu- |

ally instantaneous, claims NeoCAD,
regardless of the operation. Epic

architectures

e Support of device-specific
macros/attributes

e Timing/constraint-driven
implementation

e Industry-known algorithms with
proprietary scoring and costing

¢ Incremental place and route
e Standards-based environment

® Runs on PCs and workstations

NeoCAD

2585 Central Ave
Boulder, CO 80301
(303) 442-9121
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20-bit DAC boasts

signal-to-noise ratio of 118 dB

Claiming to be the highest resolu-
tion D-A converter to use the com-
pany’s “bitstream” or delta-sigma
technology, the Philips/Signetics

SAA7350 is a 20-bit D-A converter |

designed for decoding digital audio
signals. It provides a choice of two
system clock frequencies synchro-
nized to the audio sampling fre-
quency (fs). The D-A converter itself
will accept all digital data input for-
mats of 16 to 20 bits at audio sam-
pling frequencies varying from 16 to
53 kHz. The clock frequency can be

transferring a fixed amount of |

charge on a capacitor to a summing
node of a first-order integrator. (A
data “1” in the bitstream, for ex-
ample, will transfer a positive
amount of fixed charge to the sum-
ming node, while a data “0” will
extract the same amount of charge.)
The rate of charging and discharg-
ing will vary with the pulse density
of the bitstream. The analog signal
is reconstructed from the rate and
density of these pulses.

For high-performance applica-

CD-range bitstream
reconstruction system

sz SYSTEM = 16.9 MHz Jf-' SYSTEM = 16.9 MHz

DF1700
CX1244

i
i

8 x UPSAMPLING
DIGITAL FILTER,
ASTOP > 110 dB

=352.8 kHz

16-BIT AUDIO DATA, Fg = 44.1 kHz
20-BIT Fg

A l> ol
SAA7350 I‘I'> TDA1547
N
&
= i, l> | a8
24 x UPSAMPLING & 1-BIT HIGH-
BY ZERO-ORDER @  PERFORMANCE
HOLD, THIRD- A
ORDERNOISE 4  CONVERTER  'HIRD-ORDER
SHAPING, 1-BIT & Brontiistan
END QUANTIZATION = iy
BUTTERWORTH
RESPONSE

A 192x oversampled bitstream CD system can be designed using the Signetics
SAA7350 in conjunction with an 8x oversampling filter, 1-bit D-A converter and third-

order Butterworth filters.

either 256x or 384x fs with internal
oversampling factors of 128x or 192x
fs. Integrated third-order noise
shapers are designed to improve the
signal-to-noise ratio (SNR) to 118
dB. To reduce common mode
crosstalk, the SAA7350 features 1-
bit differential-mode switched-ca-
pacitor D-A converters, as well as
differential-mode post-filtering op
amps.

In the SAA7350’s bitstream con-
version process, the high-speed
switched-capacitor network is used
to convert a serial bitstream into a
continuous analog signal. An analog
waveform is reconstructed from the
pulse density of the bitstream by

tions, Signetics recommends that
the output of the 7350’s third-order
noise shapers be routed to a sepa-
rate 1-bit converter, the TDA1547.
The TDA1547, manufactured in
BiCMOS technology, contains an
improved and optimized switched-
capacitor, 1-bit D-A converters and
post-filtering Class A op amps. In
the digital logic and drivers, bipolar
transistors are used to optimize
speed and reduce digital noise gen-
eration. In the analog section of the
chip, bipolar transistors are used to
achieve the high performance of the
Class A op amps. Signetics research-
ers decided to implement the analog
processing function in a separate de-

vice when it was discovered that
crosstalk between the noise shapers
and switched-capacitor networks in
the 7350 reduced performance in
high-performance applications.
When used in conjunction with a
Burr-Brown (Tucson, AZ) 8-fs digital
filter as a front-end and Signetics’
own TDA1547 1-bit D-A converter, a
complete 192x oversampled digital
audio system can be built.

To measure the performance of
the device, a 1-kHz, 20-bit, -60-dB
sine wave was fed into the system
shown. The fundamental frequency
was then removed using a notch fil-
ter. The spectrum of the residual
output signal was measured using a
spectrum analyzer to determine the
total harmonic distortion, plus noise
(THD+N). A THD+N of —-108.5 dB
was measured relative to full scale
over the entire bandwidth. Accord-
ing to Signetics’ application engi-
neer Craig Aine, this exceeds all
other D-A converters on the market.
Similar measurements aimed to de-
termine the linearity deviation of
the part showed it to be less than 0.2
dB for input signals between —60 dB
and —120 dB. Other measurements
found a channel separation of 115
dB and digital silence of —110 dB.

The SAA7350 is available in a
44-pin QFP and is priced at $23 in
100-piece lots. The TDA1547 is
available in a 32-pin shrink DIP and
is $18 in 100-piece lots. Both parts
are in full production.

— Dave Wilson

SAA7350/TDA1547 combo
at a glance

* Highest resolution stand-alone
20-bit DAC

e Signal-to-noise ratio of
118 dB

e Linear deviation less than 0.2 dB

Philips/Signetics
811 E Arques Ave

PO Box 3409
Sunnyvale, CA 94088
(408) 991-2000
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| Audio codecs play to a multimedia tune

As multimedia moves into the fore-
front of workstation and PC develop-
ment, system designers are seeking
high-performance, low-cost audio
converters for interfacing to compact
disk, digital audio tape, system
memory, and user input/output de-
vices such as microphone, speaker,
headphones and telephones. And to
make room for the video and graph-
ics circuitry on their boards, design-
ers would prefer to keep the audio
section as small as possible.

With this in mind, Crystal Semi-
conductor developed the CS4215
and CS4216, a pair of stereo audio
coder/decoders (codecs). Announced
at October’s Analog & Mixed Signal
Design Conference (Santa Clara,
CA), the CS4215 and CS4216 are
designed to provide integrated solu-
tions for designers involved in im-
plementing CD quality audio in a
computer environment. The devices
are capable of operating at various
sample rates (programmable from 8
to 48 kHz), making them suitable for
processing signals ranging from
voice to full digital audio rates.

According to Craig Ensley, vice-
president of marketing at Crystal,

these parts also break some critical |

cost barriers for the sound card de-
signs. The cost of data converters
taken in aggregate with the cost of
digital signal processors has limited
many sound card designs to play-
back only, he says. Many would use
a high-performance D-A converter,
but would forego the A-D conversion
circuitry needed for audio author-
ing. They could take existing soft-

ware libraries, and generate sound |

from those software libraries, but
they couldn’t record and create new
libraries. Because of cost, only the
most expensive sound cards had

both A-D and D-A converters, enabl- ‘

ing them to perform both authoring
and playback.

Taking the next major leap of
faith, the CS4215/16 integrates both
A-D and D-A for the audio functions
onto a single chip and adds a num-
ber of other capabilities to form a
complete audio analog interface. Ac-
cording to Crzystal, the parts replace
up to 20 in.” of circuitry with one
chip. Besides large A-D and D/A con-
verter chips, the CS4215/16 replaces
six or seven high performance op

amps, and around 50 analog dis- |

crete components.

Both the CS4215 and CS4216 are
based on sigma-delta data conver-
sion techniques and include interpo-
lation, anti-aliasing and output-
smoothing filters on-chip. The chips
also offer programmable input gain
and output attenuation. Both de-
vices support a signal-to-noise ratio
of 85 dB while operating at the max-
imum sample rate. The CS4215 ac-
cepts either line level or microphone
inputs and has a headphone driver
stage on-chip. It also features data-
compression/decompression cir-
cuitry consistent with telephony A-
law and p-law standards. The
(CS4216 has fewer value-added fea-
tures, making it a lower-cost alter-
native to the CS4215. As such, the
CS4216 is targeted for systems that
simply require basic conversion
functions, such as computers that
support the Microsoft Multimedia
Windows 3.0 standard.

Available this month, pricing for
the CS4215 begins at $30 in 1,000
piece quantities, while the CS4216
is priced at $23 in 1,000 piece quan-
tities. Both are offered in 44-pin
PLCC packages. — Jeff Child

CS4215/C54216 audio
codec at a glance

® Programmable sample rates
from 8 to 48 kHz

¢ Contains sigma-delta A-D and
D-A converters on-chip

* Provides interpolation, anti-alias-
ing and output smoothing filters

® 85 dB SNR at maximum
sample rate

* Accepts line level or microphone
inputs

e Compression/decompression per
A-law and p-law telephony
standards

Crystal Semiconductor
P.O. Box 17847

Austin, TX 78760

(512) 445-7222
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- 40 MB/SEC

VME Révision C.1 Compatibility
(@ LIFETIME WARRANTY

OTHER QUALITY VMEbus
MEMORIES AVAILABLE ARE:

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

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

Chrislin Industries, Inc.
31312 Via Colinas, Suite 108
Westlake Village, CA 91362

TEL: (818) 991-2254 FAX: (818) 991-3490

CALL TOLL FREE: (800) 468-0736

CIRCLE NO. 69
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I NEW PRODUCT HIGHLIGHTS

INTEGRATED CIRCUITS

B1Cs put the brains back into disk drives

It’s hard not to be impressed by the
colossal amounts of memory capac-
ity disk drive vendors are offering in
their latest small form factor drives.
To get a smaller form factor drive
requires giving up some features
that users expect. As the smaller
form factor drives hit the streets,
consequently there are few features.

But if a servo takes up 60 percent of
the processor’s time, there’s very lit-
tle bandwidth for the processor to
take care of requests from the host
system. The 8060 handles these
transfers, automatically transfer-
ring multiple sectors, updating the
task file register, keeping track of
the sector addresses, and perform-

SRAM BUFFER

AIC-8060 automated AT controller IC

BUFFER BUFFER
ADDRESS DATA
BUFFER BUFFER | .
controL [  manacer | BUFCLK

Gl

AT SERDES ECC C:i) NRZ 32 MBITS/S
AUTOMATION -
FABCE __J ENCODER/
T DECODER/
INTERFACE & | [ DATA
—=1 COMMAND DISK | |sEPARATOR
- STATUS @ SEQUENCER
REGISTERS
I A
l 1
1 Y HARD
AT LOOP MICROPROCESSOR DISK
TEST ADDRESS/DATA _J‘> AUTOMATED | |
CDR
ot L______,

i

MICROPROCESSOR

Providing a further boost to drive
performance, the 8060 has an auto-
mated caching scheme that lets the
drive respond more quickly to com-
mands. For single sector transfers
on the AT bus, the next command is
known ahead of time. Before the
read comes in, all the necessary
pointers may be set up. And as soon
as the command comes in, the chip
will automatically start the AT read
operation upon receiving the read
command.

For drive designs with large buff-
ers, designers may want to set up
certain tracks as read-ahead tracks
that are accessed quite often. To
achieve this, the 8060 offers pro-
grammable buffer-size segmenta-
tion. A drive designer may, for exam-
ple, set off a 32-kbit area of the
look-ahead area for caching, and use
the remaining area for other func-
tions. The chip also supports fea-
tures that go hand-in-hand with
high-density media such as constant
density recording and 88-bit Reed-
Solomon error-correction code. And
because compatibility is all impor-
tant for the AT, Adaptec assures that
the chip works with several vendor’s
BIOSs. These include BIOS from
AMI, Award, IBM, and Phoenix.

To meet the space requirements of
1.8-in. drives, the device is offered in
a small, 128-pin, fine-pitch QFP.
Available this month in production
quantities, the AIC-8060 is priced at
$17.50 — Jeff Child

Offering several automation features, the AIC-8060 handles routine tasks across the
AT bus. This frees the drive’s microcontroller to concentrate more time on functions
that are local to the disk drive, such as embedded servo control.

That was the case with 3.5- and
2.5-in. drives, and as 1.8-in. drives
emerge, designers will want to offer
features that distinguish their
drives from the competition. The
AIC-8060, Adaptec’s newest embed-
ded disk controller chip, may help
drive designers do just that. With its
array of features, the AIC-8060
frees up other electronics on the disk
drive for local duties.

To get higher densities into a
smaller area, today’s drive manufac-
turers are increasing bit density by
embedding servos directly. on the
media. A microcontroller embedded
on the drive manipulates the servo
for higher densities without losing
any performance on the host bus.

ing handshakes with the AT bus.

Based on the architecture of the
AIC-7000, Adaptec’s earlier family
design, the AIC-8060 shares many
of the same features. While the 7000
introduced the concept of disk auto-
mation from the disk side, the 8060
takes automation a step further by
automating functions on the AT-bus
side.

The 8060 also features the ability
to test the drive without connecting
it to an AT bus. The drive can output
data, as if it were being sent to the
AT bus, and then read data back to
the drive. In this way, drives can be
tested using only a simple test fix-
ture rather than an entire AT host
computer.

AIC-8060 disk controller
at a glance

» Automates AT task file updates

e Automated caching scheme
boosts response time

® Loop-back capability permits
testing without a complete AT
system

® Programmable disk-buffer size

e Supports 88-bit Reed-Solomon
error correction code

e Compatible with BIOS from
AMI, Award, IBM, and Phoenix

Adaptec

691 S Milpitas Blvd
Milpitas, CA 95035
(408) 945-8600

Circle 357
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# NEW PRODUCT HIGHLIGHTS

SOFTWARE & DEVELOPMENT TOOLS

l Gello molds object-oriented control software

Gello, an object-oriented, real-time
programming environment for the
control and monitoring of process
and manufacturing operations, lets
control engineers graphically con-
nect functional elements together
and simulate their behavior.

Developed by Event Technologies @following the three-input, three-vari-

(Indianapolis, IN), Gello (Graphi-
cally Enhanced Ladder LOgic) con-
sists of a target-resident Gello en-
gine and a graphical CASE tool
called Gellix.

The user creates a control pro-
gram with Gello by using a mouse to
select familiar control objects and
hook them together to define control
relationships. Objects are precom-

Fdit Pranmt Debug  Contie

Progeam  Pages

piled functions, 16 bytes in length,
having up to three inputs, one out-
put and three static variables. Ob-
jects can be linked together to form
new objects in two ways. First, for
vertical functions, several objects
can be connected to form a larger
object with more inputs and varia-
bles. Second, a group of objects
specifying some discreet subset of
a control program can be defined
as a “page,” which is itself an object
with distinct inputs and outputs
and rigorously defined internal be-
havior. Objects and pages created
under Gellix can be saved in the
user’s library and reused for other
applications.

The graphical representation of a
control program is hierarchical.

Pages can be represented as icons |
which, when clicked on, reveal the
next lower level of program structure
down to the level of the rectangular
icons supplied in the basic object li- |
brary. Using ETT’s development Kit,
users can create their own objects by

able rule. The result is a default
graphical icon represented as a rec-
tangle with “Name” in the upper right
corner. Custom icons can be created
using the Microsoft Paintbrush pro-
gram. To incorporate an icon into Gel-
lix, it must be submitted to ETI for
recompilation, but ETT will soon offer
complete icon capability in Gellix.

The Gello engine runs under the

The Gellix
CASE tool lets
users put con-
trol programs
together by |
graphically
linking pre-
compiled rou- |
tines in a hier-
archical
structure.

target system’s operating system.
ETI currently supports MS-DOS for
80X86 CPUs and OS/9 running on
Motorola 680X0 processors. The en-
gine is ported to the operating sys-
tem, not the CPU, so a wide variety
of board support will be available.
ETI has also announced plans to
port to Lynx/OS from Lynx Real-
Time Systems (Los Gatos, CA) and
VxWorks by Wind River Systems
(Alameda, CA). ETI also currently
supports Hewlett Packard’s Bitbus
(RS485) and Ethernet via TCP/IP.
While Gello will run with a multi-
tasking operating system, allow-
ances must be made for real-time
performance penalties because the
task scheduler steals cycles from
Gello, reducing its deterministic

real-time response. For process con-
trol applications normally requiring
response times in the 10- to 100-ms
range, this is seldom a problem. In
real-time, event-driven systems,
however, the company points out
that attention must be paid to CPU
and I/O speeds.

ETI supplies a number of “define”
files with the product so a user can set
up to run on a specific system. Nor-
mally, the user selects the target pro-
cessor when running Gello. The Gello
engine can run out of PROM or RAM,
while instructions (the code defined
by the objects) download RAM. In an
embedded system, instructions can be
stored in battery-backed RAM or EE-
PROM because Gello is designed to
boot and run on power-up. Gellix cur-
rently runs on DOS platforms under
Microsoft Windows 3.0 and will soon
be available for Unix platforms under
X Windows.

ETI has licensing arrangements
for the Gello engine under which
OEMs may license the source code
for inclusion in custom designs. The
binary engine product itself sells for
$900 and the Gellix CASE environ-
ment sells for $6500. — Tom Williams

Gello at a glance

¢ Gello engine size ranges from 4
to 12 kbytes on 8-bit processors,
about twice that size on 16- and
32-bit CPUs

e Gellix CASE tool runs under
MS-Windows and soon under
X Windows

e Object-oriented control pro-
grams use precompiled objects

® Objects have up to three inputs
and three static variables

e Complex object hierarchies can
be built

e User-defined objects are reusable

¢ Engine ported to DOS, 0S/9,
Bitbus and soon to Lynx/OS and
VxWorks

Event Technologies
7210 Georgetown R
Suite 100

Indianapolis, IN 46268
(317) 291-1110

Circle 351
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B NEW PRODUCT HIGHLIGHTS

SOFTWARE & DEVELOPMENT TOOLS

Real-time OS teams with development
tools to tackle 8051 applications

A real-time operating system de-
signed specifically for the 8-bit con-
trol world workhorse, the 8051 and
its derivatives, has been introduced
by Franklin Software (San Jose,
CA). RTX51 can be teamed with a set
of compatible tools which include an
assembler, linker and a debug-
ger/simulator. The operating system
is available in

ysis feature that analyzes the code
and inserts intrabank jumps only
where needed. The linker automati-
cally creates a jump table for pro-
gram calls to different memory
banks, reducing memory and stack
overhead.

Also shipped with RTX51 is the
source code for RXTINY, a reduced

two versions, one

fo full plitaske Development toolset
ing with a choice
of scheduling par- fOI" 8051-baSEd systems
adigms, and an
abbreviated ver- EDIT
sion with round- IEXT EDITOR
robin scheduling. T

RTX51 has * *
been adapted to A51 c51
the memory and MACRO ASSEMBLER COMPILER
I/O characteris- ]
tics of the 8051 \/
family. Along LIB51 c
with preemptive LIBRARY MANAGER LIBRARIES
and nonpreemp- ! T
tive task schedul- v
M proviges REAL TIME LINKEHBI-!_OS;i RTX51
. - -
intertask commu- OPERATING SYSTEM AND CODE-BANKING
nication, man-
agement of both v v
internal and ex- DSCOPE-51 OHS51
ternal ROM and SOURCE LEVEL OBJECT-FILE
RAM, and multi- DEBUGGER CONVERTER
ple event man- Y
agement. Com- INTERFACE TO PROM

EMULATORS AND MONITOR-51 PROGRAMMER

munications
include an operat-

ing system task
supporting the
Hewlett Packard
Bitbus interface

The complete set of Franklin development tools for 8051-
based systems includes the RTX51 real-time executive and a
simulator/debugger that lets designers simulate almost all
derivatives in the 8051 family.

for setting up mi-
crocontrollers on
a simple serial network.

Designers can select either round-
robin or preemptive task switching
and define up to 256 tasks with 19
open at any given time. Task pro-
cessing can be suspended by an op-
erating system wait function which
reactivates processing on receipt of
an interrupt, a time-out or a mes-
sage from some task or interrupt.

RTX51 is shipped along with a |

new banking linker called BL51,

which supports up to 16 banks of |

memory for code and data, letting
users develop programs of up to 1
Mbyte. BL51 has an automatic anal-

version of the operating system sup-
porting only round-robin schedul-

viated operating system is included
at no extra charge. The C51 com-
piler supports multitasking and
memory bank switching and in-
cludes a compile switch called SRC,
which generates assembler source
code rather than object code. This
lets the designer hand-tune the pro-
gram or parts of it before generating
binary code.

The dScope51 debugger/simula-
tor supports the compiler and the
macro assembler. It can simulate
the entire 8051 CPU along with the
peripheral features of most deriva-
tives. Designers can also simulate
external I/O events to prototype an
entire system before committing to
hardware. The debugger/simulator
supports a mouse and multiple win-
dows, and can display C source, as-
sembler source or interleaved
listings. The dScope51 supports a
monitor that occupies 4 kbytes of

. PROM, 256 bytes of data RAM, a

serial interface, and can be installed

| on any 8051 or derivative system.

ing. RXTINY occupies as little as |

800 bytes and can run on single-chip
8051 systems that don’t require data

memory. Designers can define up to |

16 tasks and the abbreviated oper-
ating system supports parallel inter-
rupts and signal passing, as well as
the operating system’s wait function.

In addition, Franklin is shipping
a developer’s kit that includes its
C51 compiler, the A51 macro assem-
bler, the BL51 linker, and the
dScope51 debugger/simulator.
Source code for the RXTINY abbre-

The RTX51 operating system is
priced at $1,995 which includes a
one-time license for embedding in
any products. The developer’s kit is
priced at $1,995. — Tom Williams

Franklin’s 8051 tool
at a glance

* Multitasking operating system
that supports 8051 memory and
I/O model

® Preemptive task switching or
round-robin scheduling available

® Bank switching linker generates
jump tables

® C51 compiler generates assem-
bler listings or binary files

e Debugger for C source or
assembler

e Simulator supports most 8051-
derivative hardware

® Abbreviated operating system
supplied free as source code

Franklin Software
888 Saratoga Ave
Suite 2

San Jose, CA 95129
(408) 296-8051

Circle 352
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EMPLOYMENT OPPORTUNITIES, OUTPLACEMENT AND POSITIONS WANTED

Recruitment Advertising Manager

Tom Murphy
(213) 3722744

CAREER

CONNECTIONS

Closing Dates for upcoming
magazine issues

Issue Closing dates
January December 6
February January 7

March February 7

POSITIONS WANTED ADS

Free 1" ad to subscribers
seeking full-time employ-
ment. Just include 50 words
of copy and your subscription
label. We'll run your ad in 2
consecutive issues.
Available to non-subscribers
or consultants/companies at
$125 per column inch. Malil
your position wanted ad to:

ﬂﬂMP"“H Technology

n[3|n“ and Design

Directions
Positions Wanted
One Technology Park Dr
PO Box 990
Westford, MA 01886

POSITIONS WANTED

SR. COMPONENT ENGINEER: 16 years of ex-
perience in both military and commercial with a
spectrum of part types from ICs to resistors. | find
the “work arounds” and get the job done. Wil
relocate. Call Brian Morckel at work (215) 648-
2926 or home (215) 699-7430.

ELECTROMECHANICAL PRODUCT AND MA-
CHINE DESIGN: 19 years engineering and man-
agement experience with plastics, sheet metal,
castings, machined parts, hands-on shop, cus-
tomer and vendor contact experience. Home of-
fice with work shop, CAD and/or boardwork.
Medical equipment & devices, uninterruptible
power supplies, pinball & video games, automo-
tive controls & switches. Call: DAN (708) 584-
8555.

HARDWARE/SOFTWARE DESIGN EN-
GINEER: 8 years experience with BSEET. Digital,
Analog & Microprocessor based product design
and embedded software (8085, Z-80, 8051, 6800,
68000, all 80X86). Proficient in Assembly, Turbo-
Pascal, Basic. Schematic and PCB layout. James
Chambers, 5817 Heatherglen, Fort Worth, Texas
76179. (817) 237-0511.

TECHNICAL SERVICES: 20 years experience as
Field Service Engineer; responsible for analysis,
troubleshooting, repair, and maintenance of me-
chanical, electromechanical, and microprocessor
controlled systems; MSIS, BSCS, AASBM,
AASET,; resume on request, Raymond J.
Markiewicz, 107 Mark Street, Latrobe, PA 15650.

DATA COMMUNICATIONS SOFTWARE
DEVELOPMENT MANAGER: MSEE over ten
years management experience. Have developed
systems using ASYNC, BISYNC, SDLC, SNAand
Voice. Realtime programming experience with
assembler, BASIC, C, FORTRAN, and PL1. Have
experience with start up. Willing to relocate.
Please call Fred at (504) 283-9530, leave mes-
sage.

MATERIAL/CONTRACT/

PURCHASING MANAGER: 15+ years success-
oriented experience in increased managerial
roles. Strong performance in all facets of busi-
ness/operations. Managed $2.5 billion in con-
tracts. Extensive contracting, purchasing,
logistics, budgeting/financial control, and person-
nel experience. Team player. Able to motivate
success/turnarounds. Seeking challenge. BS/JD
Degrees. Will relocate. Charles (714) 537-8961.

HARDWARE/FIRMWARE ENGINEER: BSEE
12+ yrs experience—Digital, Firmware, & Soft-
ware deisgn, test, & integration; C, Forth, & Basic,
real-time embedded systems, 6800, 6809, 6805
family, & 68000 assembly, IEEE-488 BUS, RS-
232, EZ-PRO, HDS-200, MS-DOS, Orcad, EE
Designer II. Call Ted Huber (216) 569-7351.

\
l

SENIOR SOFTWARE ENGINEER, 40hrs/wk.,
8:30am - 5:15 pm, $46,000/yr. Design/develop
query facility for HyperWeb system, an
object-oriented data management and
navigation CASE tool. Motif-based visual
interface to PCTE. User interface for
behavorial description of hardware system
using VHDL. Tools: Sun, Apollo, and Bull
Professional workstations; UNIX; X-window;
C; HyperLisp. Ph.D. in Computer Science as
well as one year experience as a Senior
Software Engineer or Research Assistant
required. Previous experience must include:
design of object models; design/development
of visual query language; database design
theory and implementation; window design.
Must have proof of legal authority to work
permanently in the U. S. Send resumes to:
ILLINOIS DEPARTMENT OF EMPLOYMENT
SECURITY, 401 South State Street - 3 South,
Chicago, lllinois 60605, Attention: Maxine
Counts, Reference # V-IL-3761C, NO CALLS,
AN EMPLOYER PAID AD.

SALES & MARKETING SPECIALIST: Specializ-
ing in fast sales and marketing growth and man-
agement. Track record of high profits and
explosive growth in sales and new market pene-
trations. Heavy technical background in comput-
ers, telecommunications and other high tech
fields. Fully equipped home office if required. Call
Ralph at (817) 430-4226 until 8:00 pm central
time.

HARDWARE/FIRMWARE GURU: Helped start-
ups before, can help yours. Outgoing, innovative
BSEE w/10+ years experience in digital logic de-
sign (Xilinx, Abel, Cupl, Plus Logic, ASICs on
Mentor Graphics), microprocessors (68000,
8051), DRAM architecture and timing, A/D and
D/A, real-time programming for embedded appli-
cations, CAD (OrCAD, AutoCAD), MS-DOS, Unix
and most high level languages seeks a challeng-
ing position with a Silicon Valley start-up. Call Gus
at (415) 969-3838 (day) or leave a message at
(408) 492-8721.
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SHOWC CASE

SYSTEM
SHOWCASE ———

Reach over 100,000
qualified engineers and
engineering managers

wit
SYSTEM SHOWCASE
advertising.

Rates start at $840

For more information
call Sue Shorrock at
800-225-0556 or

Multibus 11

Parallel System
Bus Analyzer

PSBA-100 A productivity
enhancement tool for the system
integrator, field service engineer,
software, and hardware engineer.

¢ Stand-alone, single board computer

¢ 6U form factor, installs in a single slot

* Built-in, terminal-based user interface

* Supports all four address spaces

* Data capture based on Multibus II protocol
.

Fully programmable filter logic uses

»s based on Multibus II protocol

Multibus 1115 a trad

I'RL. For more

Rack Mounted Computers From
Industrial Computer Solutions

Passive Backplane (14 Slots) Or
Standard Motherboard (8 Slots)

* Custom Configuration

« 19" Rack Mountable

* 16 Gauge Steel

» 300 Watt UL Listed Power Supply

* 4 Device Bays (3 Behind Front Door)
¢ Only 17" In Depth

Call Or Write For Complete Information:

+* MODULAR CIRCUIT TECHNOLOGY

508‘392‘2185 PRC Inc information COM 2, 'NC
1410 Wall Street  and free Demo 30 West Hamilton Avenue Englewood, NJ 07631
Bellevue. NE 68005 Disk, Call ... (402) 293-3900 Tel: 201-816-9022 Fax: 201-816-9720
CIRCLE NO. 167 CIRCLE NO. 168
Instrument
W B EEE-488 and ntrol and - . 2
& VXIbus Control, CO e JDR MICI'OdeV|CeS) Network
% ]‘:{:IU\I\\\;I‘\“\‘:(“ n | Data AC(]lllSlthl’l 2233 Samaritan Lane, San Jose, CA 95124 Anyth i n g
& Free 1992 catalog of in-

strumentation products
for PCs, workstations,
and more. Features
IEEE488.2 interfaces
and software, plug-in
data acquisition boards,
VXIbus controllers, DSP hardware and soft-
ware, and signal conditioning accessories. Ap-
plication software for complete acquisition,
analysis, and presentation of data, including
graphical interfaces. Application tutorials and
training classes also detailed.

National Instruments
6504 Bridge Point Parkway, Austin, TX 78730
(512) 794-0100
(800) 433-3488 (U.S. and Canada)
Fax: (512) 794-8411

CIRCLE NO. 169

Universal
Programming System
Programs EPROMS, CMOS EPROMS,
EEPROMS, Microprocessors, PLDs,
Bi-Polar PROMS, PLDs, EPLDs, EEPLDs,
FPLs, PALs, GALs, PEELs & Logic
Sequencers. Tests TTL and CMOS devices,
Static and Dynamic RAM

MOD-EMUR i e $699

PLCC & Gang adaptors available

Call for a free 100-pg. catalog Key

800-538-5000 ‘::

CIRCLE NO. 170

« High speed twist-
ed pair network
allows every se-
rial device to
have an address

« Control all your
RS-232/422 from one computer port

« 2 to 6400 drops!

« Distances to several miles

« Ideal for machine control and
supervisory systems

(800) 426-2872 (203) 354-9395

[@ Connecticut PO BOX 186
microComputer Brookfield,CT 06804

ot

UNIVERSAL PROGRAMMER, EMULATOR & TESTER
TUP-300

$ 695.00

B Programs virtually any device
in the market today.

Programs PLD (PAL, GAL, FPL,
EPLD, PEEL, MAX, MACH ..),
E (E)PROM (up to 16 Mbit). Flash EPROM,
Special PROM, MPU (87XX, 68XX, Z8
PSD301....)

B Cover DIP, PLCC, QFP and PGA with 8 to 84
pins. Gang programming adapters available
also. \J

W EPROM EMULATION capability.

B Tests digital ICS and DRAMs (SIMM/SIP
adapter avallable)

W Free software updates and new devices
added upon request!!

B IC Manufacturers’ approval

B $695 includes 40 pin ZIF socke
programmer, s/w, and parallj

interface card with D-25 sh
cable Distributors are

welcome!
1 year warranty,
30 day money back guarantee.

Call today for a free demo diskette.

STD BUS PRODUCTS

8 & 16 Bit CPU's
Peripherals & Card Cages
Custom Design
Worldwide Service
OEM Discounts
Guaranteed Delivery

ZWICK SYSTEMS INC.

17 Fitzgerald Rd., Suite 104
Nepean, Ontario, Canada, K2H 9G1
Tel (613) 726-1377, Fax (613) 726-1902
Representatives Required!

CIRCLE NO. 173

CMos 186

Single Board Computer
Runs C or QuickBASIC " Programs

Powerful 16-bit computer directly executes
EPROM's containing any C or BASIC .EXE file
NO LOCATORS! Software includes multi-tasking,
multi-drop comm, PID control, OPTOMUX.™

* 10, 12, 16 MHz 80C 186
* CMOS design

* 512K RAM

® 384K EPROM

o STD BUS Expansion

* COMI RS232/485

e COM2, LPT]

* RTC Avail

» 80C187 Avail

e OEM discounts

| Yoo

1011 Grand Central Ave., Glendale, CA 91201
(818) 244-4600 FAX (818) 244-4246

CIRCLE NO. 174
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SHOWCASE

SPOTLIGHT: DESIGN & DEVELOPMENT B

Finally, attendees determined the most impressive product of the show
was CAD Software's PADS

Each vendor

PADS SETS
THE STANDARD

for CAE/CAD design on Personal Computers

Complete thru-put logic capture and board design

functionality including:

e A true multi-sheet database for Schematic cap-
ture with hierarchical design capability

* Both automatic and interactive PCB layout tools

e Most complete set of autorouters for Analog,
Digital and SMD designs

e Cam outputs including database ASCII In and
ASCI| Out format

* NEW! PADS-2000, board designs with no sys-
tem limits. 1 micron database, copper pouring,
T-routing. Workstation capability at PC prices!

Call today for a free demonstration package, and

for your local Authorized PADS Reseller.

Inside MA: (508) 486-8929
ot

Outside MA (800) 255-7814
CIRCLE NO. 175

Soltware, Inc sell Street, Littieton, MA 01460

¥r ¥¢ Yo e

5 ft. cable

8051

PC based emulators for the 8051 family

8031, 8032, 8051, 8052, 80CY!

552/562/652/851, 80532, 52/851, 8344,

752, 8751, 8752, DS5000 + CMOS ... more.

B PC plug-in boards or RS-232 box.

W Up to 33 MHz real-time emulation.

B Full S level Debugger C-variable support

W 64 bit wide, 256k deep trace, with time stamp.

B Bond-out/hooks pods for 8051, 83C552, 83C451, 83C652,
83C751,8XC515/80C517, 83C752,8XC51FA/FB/FC, and more.

Prices: 32K Emulator 8031 $1790; 4K Trace $1495" (us ony)
CALL OR WRITE FOR FREE DEMO DISK!
Campbell, CA 95008

n DHa FAX (408) 378-7869

CORPORATION (408) 866-1820

SEE EEM 91/92
Pages D 1300-1303

S1E. Campbell Avenue | Call 408-378-2912
Nohau’s 24-hour
information center to

receive info via your FAX|

CIRCLE NO. 176

FULLY INTEGRATED,RACK MOUNT AND

RUGGED SUN SPARC WORK STATION

STANDARD FEATURES INCLUDE

SPARK ENGINE 2 CPU WITH 16MB RAM
2107MB HARD DISK, 150MB TAPE DRIVE
644MB CDROM, REMOVABLE HARD DISK
1.44MB FLOPPY, 2 RS-232 AND S BUS PORTS
SCSI-2 AND ETHERNET INTERFACE

16 INCH RACK MOUNT COLOR MONITOR
KEYBOARD, MOUSE AND SunOS 4.1

FOR CUSTOM CONFIGURATIONS AND FURTHER DETAILS

CONTACT:

IBI SYSTEMS INC.

6842 NW 20M AVE, FT. LAUDERDALE, FL 33309

305-978-9225 FAX: 305-978-9226
CIRCLE NO. 177

ASTEP BEYOND.

o o
i ted
61474711118

TAX €14/ 4758871

CIRCLE NO. 178

QUICK-TURN
PC BOARDS
INSTANT QUOTES
1-800-234-1556
(After Hours (602) 377-7319)

Single/Double Sided/Multi-Layer
Gerber Input /Floppy or Modem

MIL
Approved
U.L. Listed

AVANTI CIRCUITS, INC.

17650 North 25th Avenue
Phoenix, Arizona 85023

(602) 863-7729 & 234-1556
Fax (602) 375-1909
BBS /Modem (602) 234-1737

CIRCLE NO. 179

EPROM PROGRAMMER

LCD

«Quick pulse pgms. eight 1 Mbit EPROMs in 40 sec
«Stand-alone or PC-driven 1 Megabit of DRAM
*RS-232, parallel in & out ports *Made in U.S.A
*Binary, Intel hex, & Motorola S formats A9 Identifier

+100 user-definable macros 2 year warranty
«Information, call (916) 924-8037 «Single pgmr. $550

NEEDHAM’S ELECTRONICS

4539 Orange Grove Ave. * Sacramento, CA 95841

| (M-F, 8-5 PST) -1
w VISA

CIRCLE NO. 180

PRE-ASSEMBLED

COAX CABLES

L-com stocks over 800 different types of coaxial
cables for immediate delivery. Emphasis is on pre-
assembled cables
with molded ends and
high quality U.L.
(@Rl g Listed coax. Standard
g lengths are from one
to 100 feet.

L-com can service im-
mediate requirements
& long term OEM
quantities. Our qual-
ity and service are ex-
ceptional, our prices
reasonable. We ask
that you give us the

opportumty to service your needs. We want to be

your number one source of supply!

Send for our NEW 1991 Catalog.

AGENTS WANTED
1755 Osgood ndover, MA 01845
Inquiries 508 682-6936 FAX 508 689-9484
Toll Free Ordering 800 343-1455

CIRCLE NO. 181

REMOTE DISKLESS PC

COMPLETE INDUSTRIAL PC WITH A
PASSIVE BACKPLANE 286 OR 386
CPU WITH SSD AC OR DC INPUT

POWER, RS232 & RS422/485 PORTS.

SIZE 10.5"W x 8.375" Dx 2.75"H

TRANSDUCTION LIMITED
5155 Spectrum Way, Bldg. 23
MISSISSAUGA, Ontario
L4W 5A1
Tel: 416-625-1907, Fax: 416-625-0531

CIRCLE NO. 182

QLLC
ADCCP

X.25
SDLC
HDLC

PAD

TCP/IP
3270 BSC
FRAME RELAY

« C source code

* ROM-able

* Full porting provided
» No OS required

Urbana, IL 61801
(217) 337-4471

Specialists in Computer Communications
FAX 217-337-4470

GCOM, Inc.
1776 E. Washington

CIRCLE NO. 183
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SYSTEM

SHOWCASE

Quality Debugging Accessories

o Protect your ICs from damage. Insert and extract LCC,
PLCC, PGA, and PQFP packages with the right tool.

o Use receptacle boards to build test fixtures, and mount
your test equipment, in half the time.

e Get the right production sockets, burn-in sockets, test
leads, and test clips for SMT, SOIC, or PLCC circuits.

® Quick turnaround on custom engineering services, if

needed. For a free catalog, contact: E

Emulation Technology, Inc.
2344 Walsh Ave. Santa Clara, CA 95051
Phone:408-982-0660 FAX:408-982-0664

CIRCLE NO. 184

ZBX-380
SCSI/Floppy
Host Adapter

Powerful SCSI
host adapter with
floppy drive con-
troller on single-
wide iSBX-com-
patible (Intel)
module featuring single-ended operation using
NCR'’s 53C90 SCSI processor. ZBX-380 supports
high-speed data transfer—4MB/sec. synchronous
and 1.5MB/sec. asynchronous. DMA operations
from host iSBX-compatible boards are supported
(Zendex MBI master/slave SBC with 486, 386, 286,
or 186 CPU), as are interrupt service operations.
SCSI implementation conforms to ANSI X3T9.2
specifications. The ZBX-380 is an ideal SCSI host
adapter for virtually all Multibus I/II, VME, PC-AT/
and SBus systems. Drivers are available for Intel’s
RMX I/I and Microsoft’s MS-DOS operating sys-
tems. Zendex Corporation, 6780A Sierra Court,
Dublin, CA 94568-2623. (510) 828-3000. FAX
(510) 828-1574.
CIRCLE NO. 185

Intelligent VME 1/O Controller
w/Optional Mezzanine Modules
* 20/25MHz 68020 microprocessor
¢ 1 or 4Mbytes DRAM
* Mezzanine modules for analog, digital,
I/O, memory, Ethernet, SCSI and more..

VPU-25 is a cost-effective design platform
for adding I/O and networking capabilities
to industrial/process control applications.
Call SBE, Inc.:

1-800-347-2666

CIRCLE NO. 186

STD ANALOG I/0O
GET A COMPETITIVE EDGE!
Density—up to 16 A/D inputs and 8 D/A
outputs on one card. Speed—throughput
rates up to 59 kHz. Intelligence—many pre-
programmed modes. Input filters, prog. gain
amps, sample-holds, FIFO I/0 buffers & many
other features too numerous to mention here.

ROBOTROL CORP.
925 W. San Martin Ave, PO Box 990,
San Martin, CA 95046
(408) 683-2000

CIRCLE NO. 187

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

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

800-331-7766

CIRCLE NO. 188

IT’S IN THE CARDS ...

More Leads, More Action, More Sales

Our readers are proven buyers of:

Computer Systems 93,256
System Boards 84,066
Integrated Circuits 77,922
Design/Development Equipment 85,312
Memory/Storage Equipment 72,237
Software 88,949

Terminals /Input-Output Equipment 81,894

Communications Equipment 70,342
Components 75,802
Test Equipment 65,035

Smart buyers depend on
COMPUTER DESIGN
DIRECT ACTION CARDS

Call Sue Shorrock
at 800-225-0556
or 508-392-2185

CONPUTER
DESIGN

B
|
|
|
\

How do you recogmze an advertlser that is part nl CUMPUTER IlESIGN’

nnstant mata MCC€SS System?

There will be a four-digit document number printed at the hottom of the ad.

To get that advertiser’s data sheets in an instant, just dial (617) 494-8338
from a FAX or touch-tone phone and follow the voice prompts.

You'll receive data sheets instantly!
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FINLAND SPAIN

Intel Intel

Ruosilantie 2 Zurbaran, 28

00390 Helsinki 28010 Madrid

Tel.: (358) 0544 644
Fax: (358) 054 4030
Telex: 123332

FRANCE

Intel

1. rue Edison — BP 303
78054 St. Quentin-
en-Yvelines Cedex
Tel.: (33) (1)3057 7000
Fax: (33) (1) 3064 60 32
Telex: 699016

UNITED KINGDOM
Intel

Pipers Way

Swindon, Wilts SN3 1RJ
Tel.: (44) (0793) 69 60 00
Fax: (44) (0793) 64 1440
Telex: 444 447/8

NETHERLANDS

Intel

Postbus 84130

3099 CC Rotterdam
Tel.: (31) 10.407.11.11
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ISRAEL

Intel

Atidim Industrial Park-
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Tel-Aviv 61430
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Fax: (972) 03-491870
Telex: 371215

ITALY

Intel
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Tel.: (39) (02) 892009 50
Fax: (39) (02) 34984 64
Telex: 341286
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Tel.: (34)-1-308.25.52
Fax: (34)-1-410.75.70
Telex: 46880

SWEDEN

Intel

Dalvagen 24

17136 Solna

Tel.: (46) 87340100
Fax: (46) 827 8085
Telex: 12261

SWITZERLAND

Intel
Zirichstrasse

8185 Winkel-Rueti bei Ziirich

Tel.: (41) 01/860 62 62
Fax: (41) 01/8600201
Telex: 825977

GERMANY

Intel

Dornacher Strasse 1
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Tel.: (49) 089/9 09 92-0
Fax: (49) 089/9 04 3948
Telex: 5-23177

Intel

Abraham Lincoln
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Tel.: (49) 06 11/76 05-0
Fax: (49)0611/7186 15
Telex: 4-186 183

Intel

Zettachring 10 A

7000 Stuttgart 80

Tel.: (49) 07 11/7287-280
Fax: (49) 07 11/7280 137
Telex: 7-254 826
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8-Channel, 16-Bit Analog 1/0 Board
With Direct Interfaces to Popular Array
Processor and DSP Boards

Featnres

= Up to 100 KHz/Channel Sampling Rate
= Four or eight 16-Bit Differential
Analog Inputs

u Optional Four 16-Bit Analog Outputs
(Daughter Card)

= Simultaneous Sampling
» Programmable On-Board Sampling Clock

a Convenient VMEbus Access of ADC or
DAC Data

m Direct Serial and Parallel Interfaces for
Array Processor and DSP Boards

heations
= Sonar Signal Processing
= Digital Audio
u Vibration Analysis

u Seismic Signal Processing

w Large BW Track And Hold Amplifiers
Permit Undersampling of Signals
(Band Limited) of Frequency up to 500 KHz

u Precision Applications Requiring Matched
Channels, Negligible Sampling Aperture
Jitter and Low Inter-channel Crosstalk

Ruggedized Version Also Available

CALL US TOLL FREE
1-800-267-9794

Tel: (613)-749-9241 Fax: (613)-749-9461

o e»-ewen-a—|\NTERACTIVE

COMPUTER |+
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SysComp

SYSCOMP/92 WEST
February 18-20, 1992
San Jose, California

TECHNICAL DEVELOP-
MENT PROGRAM
«es Starts on Page 4

FREE TICKET TO
EXHIBITS .. page 11
SEE THE SPECIAL

RAYTHEON PATRIOT
MISSILE DISPLAY

Test Flight

INFORMATION
ABOUT SAN JOSE:
* Transportation
* Hotel Discounts
¢ Airline Discounts
* Restaurant Guide
— Page 10

ADVANCE
REGISTRATION
WINNERS

— Page 12

SPONSORED BY COMPUTER DESIGN/PENNWELL

THE OEM SYSTEMS/SUBSYSTEMS COMPONENTS CONFERENCE

SysComp/92 WEST

PREVIEW

SysComp/92 West — it's
about OEM systems design

successful product

—one with all the
performance and fea-
tures demanded by the
marketing people, one
that’s world-class in
quality, competitively
priced and brought to
market quickly,
requires an under-
standing of how all
the components and
subsystems come
together and all of
the trade-offs that
have to be made
from the day product
development begins.
More correctly, from
the day the product is

Conventipp Uenfe}r/

conceived. That's what
OEM systems design is
all about and it's

-
San Jose Mekpe,

SYSCOMP
FEATURES:

*OVER 100
SYSTEMS,
SUBSYSTEMS

EXHIBITORS

what SysComp is all
about.
(continued on page 2)

And a RISC Conference, too

ISC processors aren’t

restricted to work-
stations. They're also
making in-roads into a
wide variety of products
and systems that require
embedded control—laser
printers, network routers
and robots, for example.
Because of the key role
that RISC will play in sys-
tems ranging from robots
to workstations, RISC '92
has been organized to
run in conjunction with
SysComp/92 West. As the
only technical confer-
ence devoted exclusively

to RISC processors,
RISC-system architec-
tures and RISC software
and software develop-
ment tools, RISC "92 will
provide a wealth of prac-
tical, hands-on, applica-
tion-oriented information
you could find nowhere
else. With its 60+ lectures
and tutorials, RISC '92 is
a must for anyone
designing products that
incorporate a RISC pro-
cessor, or for key mem-
bers of concurrent engi-
neering teams developing
a RISC-based product.

TO EXHIBITS
 (inside)

*SPECIAL EVENTS
AT SHOW:

ePresidents’
Night

*All-industry
party

*Keynote
address
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Icome to SysComp

COME TO SYSCOMP FOR
TECHNICAL INFORMATION
ON THESE PRODUCTS:

* HIGH-PERFORM-
ANCE ICS

il

* REAL TIME/
EMBEDDED
SOFTWARE

* POWER
SOURCES

e DISPLAY
DEVICES

e STORAGE
DEVICES

e BACKPLANES
& ENCLOSURES

* 1/0 DEVICES

* BOARD-LEVEL
PRODUCTS

¢ OEM COMPUTERS &)

THANKS ...
TO THESE COOPERATING
PUBLICATIONS:

e COMPUTER DESIGN

e SYSTEMS INTEGRATION

e ELECTRONIC BUYERS’ NEWS
e ELECTRONICS

e MILITARY & AEROSPACE
ELECTRONICS

e ELECTRONIC DESIGN

* ASIAN COMPUTER SOURCES
e EE TIMES

e ELECTRONIC BUSINESS

e ELECTRONIC NEWS

(continued from page 1)

There are conferences and exhi-
bitions devoted to disk drives, to
power supplies, to display tech-
nology. There are conferences and
shows that concentrate on com-
puters, on software, on program-
ming. There are seminars on
project management and concur-
rent engineering. But there’s never
been a conference or exhibition
that brought all of these together.
Until now!

If you're a design engineering
manager, a systems designer, a
senior design engineer or a mem-
ber of a concurrent-engineering
product-development team, you
know that it takes more than spe-
cialized knowledge of narrowly
defined component or technology
areas to be successful. Yes, exper-
tise about bus architectures, disk
drives, power supplies, user inter-

faces and software are all essen-
tial to creating a product. But you
need more.

The SysComp/92 West Technical
Development Program has been
organized with system require-
ments and trade-offs always in
mind. Individual presentations will
be devoted to system and bus
architectures, mass storage tech-
nology and the impact of new
development s on performance
and cost, display and interface
technology, power sources and
power management, OEM systems
programming, system packaging
and manufacturing. But regardless
of the specific topic, the focus is
the system as a whole and how
the choice of all of the system
components affects performance,
cost, quality and time-to-market.

SPECIAL FEATURES—

PATR’ OT M’SS".E By special arrangement with

Raytheon a display of the now famous Patriot Missile will
be featured on the show floor.

S¢Sz KEYNOTE ADDRESS |
PRESIDENTS’ NIGHT

‘ - Keynote Address - Tuesday, February 15th 5-6 P.M.
Immediately following the Keynote Address, Presidents and CEOs
from exhibiting companies will be at hand in their booths to greet
attendees in person. Complimentary refreshments will be served.

ALL-INDUSTRY RECEPTION

Comp| Wednesday 5-8:00 P.M.. A special industry reception will
take place for all exhibitors and attendees. This will pro-
vide a special time for attendees and exhibitors to net-

| work and establish new relationships or renew old ones.

Page 2 SysComp/92 Preview San Jose February 18-20 1992




What is SysComp?

SysComp |

| -

THE INDUSTRY'S FIRST EXCLUSIVE
OEM SYSTEMS/SUBSYSTEMS
COMPONENTS CONFERENCE

& EXHIBITION

specifically designed for those of you with

the engineering/technical responsibility for
designing and integrating OEM systems and sub-
systems. If you specify and/or integrate building
blocks for commercial, industrial, and military/
aerospace applications, you can't afford to miss

SysComp is the only conference/exhibition

THE EXHIBITORS

S ysComp is proud to present a
comprhensive list of world
class exhibitors. These exhibitors
will display a full range of critical
systems building blocks including
software, boards, complex micro-
circuits, power sources, storage
systems, displays, packaging and
other ancillary products and ser-
vices.

ttending SysComp/92 West

will be design engineering
managers, systems engineers and
senior design engineers. Also
attending will be managers respon-
sible for QA/QC, test, manufactur-
ing and purchasing/procurement.
They’ll be representing all major
industries such as military/
aerospace, automotive, communi-

THE SYSTEMS ENGINEERING

SysComp/92 West.

TECHNICAL DEVELOPMENT PROGRAM

More than 50 sessions

he SysComp Systems Engineer-

ing Technical Development
Program provides a fresh, systems-
oriented view of microprocessors,
OEM software, interface technolo-
gy, power sources, mass storage,
OEM computers, systems packag-

ing and manufacturing, and reliabili-
ty. It’s a forum where you can inter-
act with other OEM systems
engineers, exchange ideas and learn
about new developments and solu-
tions that you can immediately apply
to your applications.

EXHIBITORS FROM
COMPANIES SUCH AS:
Adaptec
AT&T
Borland International
Cache Computer
DDC Pertec
Elma
Heurikon
IBM
Intel
Interphase
cations, medical equipment, indus- Motorola
trial control, test eguipment and Maxoptix
consumer electronics, nor to men-
tion computers and computer Maxtor
peripherals. SysComp/92 West is a Mistumi
Gle wich the key poople responsible (RN
for getting state-of-the-art products Silicon Systems
to market quickly. Synergy Micro Systems
and more

SysComp Preview San Jose February 18-20 1992 Page 3
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a\ SysComp/92 Technical Program

TUESDAY

8:30 - 10:45

101 Implementing a Six-Sigma program
Paul Noakes, Motorola

Six-Sigma quality has become synonymous with world-
class quality standards. This tutorial outlines the basic
steps to establishing a Six-Sigma program beginning
with data collection and benchmarking through closer,
more responsive relationships with suppliers.

102 Electro-mechanical design automation:
getting to market first
Edwina Wedeking, SDRC

This tutorial describes how system designers can help
speed the integration of electronic and mechanical de-
sign by correlating design automation data and work-
ing early in the design cycle with the mechanical design
team to prevent integration and reliability problems.

8:30 - 9:30

103 Impact of new floppy disk technologies
on system design
J. Leland Strange, Brier Technology

New technologies, in concert with developments in in-
terface and controller design, promise to boost floppy
disk storage technologies to 50 Mbytes and beyond.
This discussion reviews the latest developments in high-
density media, SCSI and caching controllers, embedded
servo and zonal recording techniques, and discusses
their combined impact on system performance.

104 Advances in rechargeable batteries and
the impact on system design
Jon S. Eager, Gates Energy Products

Much of the explosive growth in portable electronic pro-
ducts stems from improved rechargeable battery per-
formance. This presentation will focus on the latest
developments in nickel-metal hydride, its performance
compared to traditional nickel-cadmium, and the bene-
fits and liabilities of both technologies.

9:45 - 10:45

113 State of the art in text-to-speech
conversion
Michael H. O’Malley, Berkeley Speech Technologies

While it’s now possible to add text-to-speech conversion
technology to virtually any system, it still usually re-
quires access to some kind of system processor, a digital
signal processor, and memory to store rules which
model human speech production. This session examines
the variety of methods available to system designers
and the hardware and software implications of adding
such capability.

114 Minimizing shock and vibration in disk
drives

Steve Cornaby, Connor Peripherals

This session describes some of the intense shock and vi-
bration forces portable system designers must contend
with and reviews how disk drive designers are attempt-
ing to cope with high rotational and lateral accelera-
tions through on-board intelligence and mechanical
approaches.

11:00 - 12:00

121 Advances in small-format Winchesters
for portable systems
John Klonick, Quantum

This presentation steps through the variety of issues de-
signers must assess from traditional desktop criteria
such as capacity, reliability and form factor to issues
that play a pivotal role in the success of a portable sys-
tem including spin-up time, power consumption, acous-
tic noise, and weight.

122 Selecting and integrating touch-screen
technology
Wayne Wehrer, Carroll Touch

This lecture describes the touch-screen options availa-
ble, their respective advantages and disadvantages and
what effect each technology selection has on system
cost, software development, manufacturability, and pro-
duct-development time.

123 Implementing distributed power
systems
Kerry Glover, AT&T

Designing a distributed power system around dc/dc con-
verters is not as straightforward as it may seem. This
session outlines a few of the issues designers must con-
sider including the operating parameters of the in-
dividual converters, noise generated by the equipment
connected to the bulk distribution system, isolation be-
tween the input and output of each converter, and the
overall configuration of the system.

124 Minimizing life-cycle costs for new PCB
designs
Michael Carpenter, Electronic Design Tools

This presentation outlines the characteristics of an
ideal CAD/CAE/CAM system and how those features
can minimize the costs of PCB designs. Discussion top-
ics include integrated databases, automatic forward
and backward annotation from schematic and layout,
automatic verification of layout, tracking and recording
revisions, and rework and documentation aids.
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2:00 - 3:00

131 Designing for testability
Asghar Noor, Motorola/Codex

Today’s complex systems demand a design for testabil-
ity approach that encompasses all aspects of the system
from the individual ICs to the board and system level.
This presentation proposes a new design methodology
that, supported by an integrated modeling environ-
ment, will verify the correctness of a design while leav-
ing enough hooks to let designers test against
manufacturing-related defects.

132 Using memory cards in portable PCs
Pratix Parikh, VLSI Technology

Advances in memory density and packaging technology
have led to memory cards that offer storage capacities
competitive with floppy drives. This lecture reviews the
latest specifications for a memory card’s hardware and
software interface and delineates how designers can
take advantage of these standards through an in-depth
look at a typical portable system.

133 Meeting ISO 9000 quality requirements
Donald Harris, DiagSoft

This paper reviews the ISO 9000 series of standards
that establish a model for quality assurance at all
stages of the product-development process. It explains
the three quality models integral to the ISO 9000 stand
ards and how system makers can comply with those
requirements.

134 Primary battery options for portable
electronics
David Linden, Duracell

The rechargeable nickel-cadmium battery is no longer
considered the single battery of choice for portable elec-
tronics. This presentation explores primary, replaceable
batteries as an option. It compares and contrasts pri-
mary and secondary battery features and examines
their performance and cost trade-offs.

3:15 - 4:15

141 Benchmarking real-time systems
Daniel G. Fritch and Reed W. Cardoza, Eyring

This session uses independent test results to compare
the real-time performance of leading real-time vendors
and to demonstrate that off-the-shelf kernels can pro-
vide performance comparable to proprietary custom de-
signs. The discussion includes an in-depth review of
how the benchmark tests were developed.

142 Specifying switching power supplies
Peter Gaujewski, Shindengen America

While it plays a critical role in system performance, the
power supply still remains the last-selected and least-
understood component in many systems. This session
outlines the wide range of issues a system designer
must consider including footprint, topology, reliability,
and output before selecting the right switching power
supply for a system.

SysCompl92 Technical Program — Continued

143 System implications in the use of
optical storage
Kent Ekberg, Pioneer

While multifunction optical drives alleviate the need for
choosing between write-once and erasable systems,
they still leave a number of decisions to the system de-
signer. This session will define what a multifunction
drive can do, look at the three technological approaches
drive vendors use, and identify which applications are
best served by which technologies.

144 Design issues for embedded PCs
Rick Lehrbaum, Ampro Computer

The IBM PC has evolved into a system-level standard
thanks to its widespread and familiar hardware archi-
tecture and its pervasive software applications base.
This presentation reviews the advantages and dis-
advantages of using the architecture in embedded appli-
cations and examines where the PC architecture can
accelerate the development of embedded designs.

WEDNESDAY

8:30 - 10:45

201 Issues in the design of backplane-based
systems
Bill Fujitsubo, Engineering Solutions

Transmission-line design is a foreign term to many de-
signers. This workshop attempts to familiarize system
designers with the problems they can expect to en-
counter in any backplane-based system. In particular, it
focuses on the intricacies of controlling impedance in
higher-speed systems with rise times approaching 1 ns.

202 Critical issues in military systems design
Tobias Nagle, Military & Aerospace Electronics

Increasing pressure on the defense budget will force
military system designers to find new cost-effective
ways to upgrade existing inventory. This session looks
at the technology already available to the military in
the commercial sector and how designers can take
advantage of the cost and performance advantages of
off-the-shelf products while coping with the Pentagon’s
entrenched approach to system design.

8:30 - 9:30

203 Determining the true reliability of
Winchester drives
Dennis Hill, Fujitsu Computer Products

Reliability has been a key factor in the development of
the Winchester disk drive. This presentation reviews
the most common causes of disk drive failure — shock,
thermal change and mechanical malfunctions — and
gives system designers a formula for estimating true
disk drive reliability.
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204 Overview of EMI/RFI issues
Ron Brewer, Instrument Specialties

This session looks at the myriad issues involved in tack-
ling EMI/RFTI problems. After a general overview of the
cause of the problem, it outlines the basic commercial
and military requirements for EMC, shielding and RF
gaskets and how designers can meet those needs.

9:45 - 10:45

213 Re-engineering the real-time/
embedded application
Jerry Fiddler, Wind River Systems

Topics covered in this presentation include a review of
current embedded systems development technologies,
the migration from in-house systems software and tools
to third-party solutions, and a discussion of the antici-
pated effects of next-generation embedded systems
development tools on traditional engineering paradigms.

214 Trade-offs in the design of front-ends
for distributed power systems
Steve Hall, Brandt Electronics

While most of the attention in the design of distributed
power systems has focused on the local de/de con-
verters, the front-end ac/dc converter also plays a promi-
nent role in system performance. This presentation
discusses the pros and cons of designing a front-end in-
house, building a front-end from commercially available
modules, or buying a complete front-end.

11:00 - 12:00

221 SBus as an I/0O bus
Speaker to be announced, Sun Microsystems

An in-depth discussion of the technical attributes of the
SBus will outline the benefits of the architecture as an
I/O bus. Topics covered include hardware design, DMA
control, firmware, programming environments, and dev-
ice drivers.

222 Using SCSI to implement a RAID
architecture
Keith B. Dalec, NCR Peripheral Products

Using simulation results, the speaker demonstrates
how a system designer can configure host SCSI chan-
nels to reach performance goals. Included is an exami-
nation of the trade-offs designers must make in total
storage capacity, RAID levels, transaction rates, system
logical block size, SCSI bus overhead, utilization, and
bandwidth to arrive at the optimum configuration for a
particular installation.

223 Practical guidelines for the design of

LCD panel interfaces

David Fong, Cirrus Logic
While LCD manufacturers typically provide specifica-
tions to their panels, they rarely instruct the system de-

signer how to quickly, safely and reliably interface the
panel to the rest of the system. This presentation re-

SysComp |

views the specifications most manufacturers provide
and then suggests a series of basic principles to help de-
signers build manufacturable and reliable interfaces.

224 Issues in desktop connectivity
Ata Kahn and Greg Goodhue, Signetics

Desktop connectivity has become a major issue in sys-
tem design. This session identifies the criteria for evalu-
ating a desktop bus or interconnect from data transfer
rates and protocol flexibility to ease of implementation.
It also compares the performance and cost implications
of the typical desktop connectivity alternatives.

2:00 - 3:00

231 Futurebus+ for next-generation systems
Harrison Beasley, VITA

Futurebus+ is the future of standard-board computer
architectures. This session reviews the architectural
and design concepts behind Futurebus+ and how sys-
tem designers can best utilize its enhanced parallel pro-
tocol, cache coherence and message-passing capabilities
to reach the next level in system performance.

232 Emergence of standards for real-time
applications
Inder M. Singh, Lynx Real-Time Systems

While the real-time world is currently dominated by
multiple proprietary operating systems and kernels, it
is moving to open systems based upon the emerging
IEEE Posix standards. This presentation examines the
two recently proposed standards for extended operating
system support, Posix.4 and Posix.4a, to see if they re-
ally provide the necessary facilities to support real-time
systems. It looks at what Posix provides for the real-
time developer, where it is deficient and how the de-
signer can use the standard to start building portable,
real-time systems.

233 Integration of OEM cartridge drives
Stan Miller, 3M

Transfer rate, interface, form factor, compatibility, and
price all play a part in tape backup selection. This pre-
sentation reviews the critical issues system designers
must consider when integrating a cartridge drive into
their systems and how technology developments in
quarter-inch data cartridge technology will impact
those decisions.

234 Using on-line databases to speed OEM
system designs
Steven R. Petersen, Achiever’s Edge

How can system designers make the best use of on-line
databases of new technologies, manufacturing
processes, standards, and component specifications?
This session offers an overview of the major on-line sys-
tems available and demonstrates how they might be
used through two in-depth applications.
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3:15 - 4:15

241 Minimizing the effects of power supply
harmonics on the system
Forrest Sass, Computer Products

All systems sold into the European market by 1995 will
have to meet IEC 555.2, the European regulation de-
signed to limit pollution of the ac line by power supply
harmonics. This session explores the system design
ramifications of the specification and the approaches to
controlling harmonic distortion.

242 The impact of SCSI on disk drive
technology
Gene Milligan, Seagate Technology

Over the last decade, SCSI has attracted a growing
number of adherents because it allows significantly
more freedom for advancement and control of the
drive’s technology. This presentation reviews the evolu-
tion of SCSI and ways designers can best utilize its at-
tributes to achieve their specific design goals.

243 Choices in development platforms for
real-time systems
Daniel G. Fritch and Walt C. Jones, Eyring

The tools available to the developer of real-time sys-
tems can be as important to a project’s success as the
selection of the target hardware and operating system.
Once a developer is familiar with a particular tool set,
changing platforms can result in a significant short-
term loss of productivity. This paper outlines the
various platforms available and offers solutions that
allow different platforms to synergistically work to-
gether to solve a common application.

244 Integrating input technologies beyond
the keyboard: keypads, bar code,
mag stripe
Speaker to be announced

Innovative uses of new input technologies will be a key
factor in the success of portable electronics systems.
This session describes the range of options available to
the designer seeking solutions other than the tradi-
tional keyboard and the power, ergonomic and interface
implications of each alternative.

THURSDAY

8:30 - 10:45

301 Managing large system-development
projects
Richard C. Jensen, Applied Microsystems

Thanks to rapid advances in microprocessor technology,
embedded applications have grown by more than an
order of magnitude in size over the past decade. Today,
it’s not uncommon to find embedded systems containing
over a megabyte of code and data. Controlling and
coordinating these large-scale development projects can
pose new and formidable challenges for the project
manager. This tutorial identifies some of the more com-

mon mistakes managers make transitioning from
smaller to larger projects and suggests new manage-
ment methods to tackle these problems.

302 Concurrent engineering in electronic
and computer system design
Jon Turino, Logical Solutions

Concurrent engineering is a discipline for continuous
product and process design improvement that supports
and enables Total Quality Management and Computer
Integrated Manufacturing. This seminar not only ex-
plains what concurrent engineering is, but offers a
specific step-by-step plan to implement the discipline
within an organization.

8:30 - 9:30

303 Power conservation issues in laptop
and notebook computers
Ahmet Alpdemir, Chips & Technologies

Using simulation data of the same notebook system de-
signed with different power-management techniques,
this session offers some startling insights into which
power-management techniques really work. The
speaker outlines the basic techniques needed to com-
pete with most low-power designs as well as identifying
a few approaches often considered mandatory to limit
power consumption, that may not be worth the effort.

304 Testing embedded disk drives
Thomas W. Martin, Adaptec

Traditional test methods won’t work with disk drives
featuring embedded intelligence. This discussion re-
views the challenges designers using embedded SCSI
drives confront and offers new test strategies that focus
on time-to-data, self-test and logical block addressing.

9:45 - 10:45

313 Selection and integration criteria for
monitors
Speaker to be announced, Zentec

This session discusses the basic specifications of a moni-
tor and explains how to interpret the relationship be-
tween resolution, vertical refresh rates, horizontal
frequency, dot pitch, interlacing, and video bandwidth.
An overview of trends in monitor technology will help
designers identify which monitor is appropriate for
their application and what impact their selection will
have on system performance.

314 Evaluating the cost and performance of
packaging system designs
Jeff Dieffenbach and Lee Ng, IBIS Associates

In the design of electronics packaging systems, there is
rarely a material or technology that delivers the best so-
lution for all design criteria. The speakers in this ses-
sion present a methodology for evaluating the cost and
performance of complete packaging system designs for
the same application through the use of simulation and
cost models.
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11:00 - 12:00

321 Partitioning disk drive electronics
between the drive and the system
Tim Jackson, Silicon Systems

The continuing shrinkage of Winchester disk drives has
forced both system and disk drive designers to ever-
higher levels of integration. This session looks at some
of the power-management issues and packaging con-
siderations those designers must consider as they dis-
tribute the control and interface electronics between
the drive and the system.

322 Technology trends in LCDs
Steve Sedaker, Sharp Electronics

An overview of the manufacturing process will explain
how recent developments will enhance the yields and
performance of next-generation LCDs and how those
panels will compare with alternative flat panel technolo-
gies on the cost/performance scale.

323 Software testing for customer
satisfaction
Speaker to be announced, Motorola

Traditional formal methods of software testing find
several classes of bugs, but a large number of problems
can only be discovered by acting as an “ignorant” user.
This presentation shows a development team how to be-
come an alpha site, emulate some of the real-world
problems users confront and locate those problems in
hardware, software, requirements and documentation.

324 SCSI-2 as a peripheral 1/0 bus

Gary Crow, Ciprico
The latest ANSI SCSI-2 specification adds a number of
features of special interest to system designers. This
session outlines the various device-level and peer-to-
peer interfaces available to designers and how SCSI-2
systems differ. Using examples, it reviews how the new
SCSI-2 features are being implemented and the impact
they have on system performance.

2:00 - 3:00

331 Issues in integration of gigabyte
capacity magnetic drives
Jonathon Hubert, Maxtor

Increasing market penetration by 3.5-in. Winchesters
has driven up the performance and capacities of 5.25-
in. drives into the gigabyte range and beyond. This ses-
sion reviews the new issues that system designers must
address as they integrate extremely high capacity
drives into their systems including the impact of SCSI-
2, the options the interface presents, how system de-
signers might have to change their system
configuration, and how costs are changing.

332 Integrating backup UPS into systems

Dave Kemp, Sola

With systems operating at lower and lower voltages,
power quality has quickly become a major issue for sys-
tem designers. One way to compensate for poor power

SysComp

quality is to integrate an uninterruptible power supply
into the system. This presentation looks at the system
implications of taking such a strategy.

333 Software architecture simulation for
real-time embedded systems
Joseph Rothman and Gabi Leshem, Ready Systems

A software architecture simulation can pay significant
dividends in real-time applications. This paper explains
how a simulator, in conjunction with a generic front-end
CASE tool, can minimize the damage caused by im-
proper design decisions made early in the design.

334 Multitasking tape backup systems
Speaker to be announced, Cipher Data

Although PC networks have begun to emulate main-
frame environments in processing power and utility,
they lag far behind in terms of a fast, low-cost, univer-
sally accepted off-line storage solution. This paper re-
views the diverse and generally incompatible off-line
storage method available, describes what defines the
data interchange and capacity limitations of available
technologies and describes the ideal system solution.

3:15 - 4:15

341 Design considerations in using DAT
Speaker to be announced, Hewlett-Packard

Available since 1987, Digital Audio Tape has quickly
emerged as a viable backup technology. This paper re-
views the latest developments in DAT technology and
examines how an emerging ANSI standard and increas-
ing capacities will help make the technology increas-
ingly attractive to system designers.

342 Incorporating data communications
boards into system designs
Sam Perry, SBE

Data communications boards using high-speed proto-
cols demand a new approach by system designers. This
paper examines the bus bandwidth, protocol processing,
network management, physical connectivity and inter-
operability considerations presented by high-speed se-
rial and FDDI technologies.

343 Implementing the HIPPI interface
Ken Bisson, Aptec Computer Systems

For many system vendors, the High Performance Paral-
lel Interface offers a way to circumvent single-vendor
dominance in high-performance computers and periph-
erals. This session will provide background on the HIPPI
standard and how it can impact system performance.

344 OEM issues in integrating LCD panels
Paul Gulick, In-Focus Systems

OEMs must choose between a number of LCD technolo-
gies and must calculate how their selection will impact
performance, manufacturability, cost, service, and sup-
port. A close look at the relative merits of triple super-
twisted nematic, thin-film transistor and active matrix
technologies and the integration challenges each poses
will help simplify the decision process.

SysCompl/92 Preview San Jose February 18-20 1992 Page 9




SysComp |

| o
N EXCltmg San Jose... the Heart of silicon Valley

Here's the information you need to make

your travel and hotel plans HOTEL INFORMATION
Downtowy ¢ ALL RESERVATIONS SHOULD BE
 Jose MADE THROUGH THE
SAN JOSE HAS IT ALL! SYSCOMP HOUSING BUREAU

California’s third largest city delights visitors
with its diversity—world-class museums and
galleries, exciting family attractions, nearly 50
award-winning wineries, and 125 beautiful
gardens and parks. End your day by dining at
one of San Jose's fine restaurants, enjoying the
city's festive nightlife, or relaxing in the com-
fort of one of San Jose's outstanding accom-
modations.

SAN JOSE’S HISTORIC FIRSTS ...
California’s oldest civil settlement, El Pueblo de
San Jose de Guadelupe under Spanish rule, was
founded in 1777 to raise crops and cattle to
feed soldiers encamped at Monterey and San
Francisco. In 1850, the settlement officially
became the city of San Jose. San Jose is also
known as California’s first state capital, with
the first legislature convening in 1849.

LOCATION: strategically located at the
sunny, southern tip of the San Francisco Bay,
San Jose is nestled in the heart of the Santa
Clara Valley, surrounded by rolling hills and
striking mountains. Within minutes, you can be
relaxing at ocean beaches, hiking through
scenic recreation areas, or marveling at the
majestic California redwoods.

CLIMATE: with nearly 300 days of sun-
shine, San Jose symbolizes the best that
California has to offer. Mid February daytime
temperatures average in the high 50's to low
60's. Nights average in the 30's.

DINING IN SAN JOSE:
AMERICAN FRENCH
Grandview Emile's Restaurant

94 Mount Hamilton Rd

545 S. Second St. at Williams

———

g ///'s’fon‘c Trolle

n Light Kail Systom

GETTING AROUND SAN JOSE:
There's a world of exciting destinations in San
Jose. and the “Light Rail” is the best way to
get to shopping, hotels, convention center,
downtown area, etc. Riders can purchase tick-
ets at the numerous light rails stations. Service
runs seven days a week, from 6 am to mid-
night.

INFORMATION: More information
about San Jose is easy to obtain by contacting
or visiting one of the city's Visitor Information
Centers. Two are located at San Jose
International Airport, and a third is located in
the main lobby of the Convention Center. In
addition to answering any questions you may
have about the San Jose area, the experi-
enced staff can provide you with free
brochures describing attractions, accommoda-
tions, dining, entertainment and recreation.

The Olive Garden
940 Blossom Hill Rd.
at Almaden Expway

408 259 3434 $$ 408 289 1960 $$$ 408 225 1420 $$

CHINESE Le Papillon Original Joe's

House of Cathay 410 Saratoga Ave. at Kiely 301 S. First St at San Carlos

1339 N.First St. Gish Rd 408 296 3730 $$$ 408 292 7030

4084538148 $$ No credit cards $$
GERMAN

Pagoda in the Fairmont Hotel Hochburg von Germania Mexican

170 S. Market St.

408 998 3937 $$ 408 295 4484 $$

CONTINENTAL ITALIAN

Paolo's The Old Spaghetti Factory

520 E Santa Clara St. 51 N. San Pedro St. at Santa Clara

408 294 2558 $$$ 408 288 7488 §

261 N. Second St. at Julian

Carlos Goldsteins
111 50-D Murphy Ave
408 437 1986 $$

$ = Inexpensive
$$ = Moderate
$$$ = Expensive

CONVENTION HOUSING MANAGEMENT
1625 The Alameda, Suite 707
San Jose, CA 95126

Phone: (408) 283-5280

Fax: (408) 993-0944

HOLIDAY INN-
Park Center Plaza
(Directly across from the
Convention Center)
282 Almaden Boulevard
San Jose, CA 95113
Rates: $90/night, Single or Double

LE BARON HOTEL
(Site of the RISC Conference)
1350 N. First Street
San Jose, CA 95112

Rates: $88/Night Single or Double

FAIRMONT HOTEL
170 S. Market Street
San Jose, CA 95113
Rates: $103/Night, Single or Double

SHERATON SILICON VALLEY
1801barber Lane at 880
Milpitas, CA

Rates: $103/Night, Single or Double

AIRLINE INFORMATION

AMERICAN AIRLINES IS THE
OFFICIAL AIRLINE OF SYSCOMP.

Substantial discounts are available

for SysComp participants traveling

from anywhere in the world to any

of the three Bay Area airports—

San Jose, San Francisco, Oakland—

including:

* 5% OFF any promotional fare

* 45% OFF the Coach Fare at the
time of ticketing with a 7-day
advance purchase

* Rental car reservations for HERTZ
or AVIS are also available through
American Airlines.

For Reservations and Information on
these special discounts, call toll-free:
(800) 433-1790
Toll-free hours:: 8:00 am - 8:00 pm CST
Outside the U.S. call (713) 954-7503
or fax (713) 965-7733.

Mention Star #5S0422UY
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Registration Form

Name Title
Company M/S
Street Address
City/State/Zip
Phone # ( ) FAX # ( )
I WISH TO REGISTER FOR THE FOLLOWING SESSIONS: (CIRCLE)
10 o2 103, e Alds 114 121 122 CNA3 . <1240 181 182 - 183 134
141 142 143 144 2001 202 203 204 213 214 221 (222 223 224
231 232 238 234 241 242 243 244 301 302 303 304 313 314
321 322 323 324 331 332 333 334 341 342 343 344 ‘
SESSION PACKAGES: Please complete this form and mail
Five (5) Sessions @ $125 ($150 at-the-door) $ with proper payment to:
Ten (10) Sessions @ $200 ($250 at-the-door) $ Sysgomp/ 92 Vgast.
Fifteen (15) Sessions @ $275 ($350 at-the-door)  § T
] Westford, MA. 01886-9937
INDIVIDUAL SESSIONS: For fast action, fax this form to:
Sessions @ $35 ea ($45 at-the-door) $ (508) 692-7780
Total Technical Development Investment $ Note: This form and the guest ticket
1 Check Enclosed (] Please bill my Credit Card: :)elow may be duplicated for col-
[JVISA [] Mastercard [ ] American Express R
Card #: exp. date: Signature:

[] Count me in for “Presidents’ Nite” on Tuesday, February 18th
[] Please invite my company President Mr./Ms.

SPECIAL GUEST — REGISTRATION FORM — EXHIBITS ONLY SYSCOMP/92 WEST FEB. 18-20

COURTESY OF:

) Educator Processing 7.( ) Storage Devices

4

) Consultant 0.( ) Medical 18.( ) Display Devices

) Sales/Marketing 1.( ) Communications 19.( ) Real-time/

) Other 2.( ) Government/Military Embedded Software
(please specify)

n- o OPEN TO THE TRADE ONLY. NO ONE UNDER 18 ADMITTED.
E clﬂ Please type or print clearly. One person per form. Phoiocopy this form for addltional‘ registrants. ‘ | n“Mp“I[n |
S o I T T A A B B R
85 e | i e ] 218 e G 8 4 o i B T Ry
COMPANY\HIIIIIIHHHIH e
lail by January 17, for preregistration to:
al ooeess| | L L 1L LI L] )sCompo2—West
C/o Computer Design
77 N A 1 R e O P.0. Box 990
STATE  zP Westford, MA 01886-9937
pHONEI |Co E\ | = I MiER | | l | | | L | L | \ \ or present this ticket at the show.
AREA COD! NU COUNTRY
1. Job Description (check one) II. Main Company Activity 13.( ) Transportation/ 20.( ) /O Devices 27. Approximate Dollar
1. () President, Owner (check all that apply) Automotive 21.( ) OEM Computers Sales Volume (check one)
Vice President 2. () Board Manufacutrer 14.( ) Aerospace 22.( ) Board-Level Products 1. () 0-100,000
o o A oL S B O 54( ) Powarsomees 1 5 () 507000~ 1wikon
m ) System Erg\)gmeenng 5 () Sﬁbsyslemsg Manufacutrer (please specify) 25.( ) High Performance ICs {ll L g5 \Mlhon—SMdhon
z O Manager 6. ( ) Board/Systems Marketer 5. () 5.1 Million - 10 Million
m - ) Other Engineering and 7. () Industrial Process Control Ill. Area(s) of Main Product 26. Number of Employees 6. () 10.1 Million — 15 Million
Engineering Support 8. () Scientific Computation Interest in Company (check one) 7. () 15.1 Million — 50 Million
t z ) Purchasing 9. ( ) Commercial/Data (check all that apply) 1.( ) 1=80 8. () Over 50 Million
2.( =
< < : E jt ;;g} = 28'3°sl§$n’12¥$§“mmy
m 12.( 5.( ) 501-1000 1. () Yes
6.( ) Over 1000 2.( ) No
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Here is Your Chance to Win
Valuable Borland Software

eligible to win their choice of Borland

Software. The following three lucky
winners have already been chosen in the
Advance Registration Drawing:

AII registrants at SysComp/92 West are

SEAN LAMB, Sr. Systems Engineer,
Loral Space Info., Houston, TX

Ed Balough, Hdw Mgr.,
UNISYS, San Jose, CA

West Kurihara, Engineer,
NASA, Moffett Field, CA

Three more attendees are still to be chosen
from the registrants to SysComp/92 West.
Time is running out. Register immediately!

R e S L DV i EO S . = o a0l Ly A T e g S s Pl U s L e L S AR
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No Maltter
Whicit the
Application,

SBE Fits. L

Matching your high-speed data
communications requirements with
a quality supplier has never been
easier. Whether you're a manufacturer
of mini/superminicomputers, work-
stations or high-performance data
communications products, only SBE
provides a perfect fit.

Only SBE offers a complete line of
intelligent high-performance com-
munications controllers for all major
interface technologies: FDDI, Token
Ring, Ethernet and High Speed Serial.
Only SBE adds premium features,
without a premium cost, for the best
price/performance in the industry.

Add integrated hardware/software
solutions; availability in VMEbus,
Multibus and SBus; plus legendary
development assistance and continu-
ing product support.

Discover how SBE’s intelligent
high-performance controllers can
meet your LAN and WAN interface
requirements. Turn to SBE today.

B ey — T )

For fast action, call: 1-800-347-COMM
Germany: 0130-810588
United Kingdom: 0800-378-234

SBE, Inc., 2400 Bisso Lane, Concord, CA 94520
CIRCLE NO. 68

Communications &
Real-time Solutions




HOW SUN SNAPPED
UP THE LEAD IN SPARC
MULTIPROCESSING.

Sun Microsystem's” new 90 SPEC thruput
multiprocessing SPARCserver is powered
by our new SPARCore Modules.

We have consistently delivered a performance
advantage in SPARC RISC chipsets. Now, we
are introducing SPARCore™ high-perfor-
mance uniprocessing and multiprocessing
Modules. Cypress modules provide you (and
Sun) with significant competitive advantages

based on innovative technology: ot ol
ule

1. Short-Cut to Market. With this much
complexity running at 40+MHz speeds,
there are non-trivial issues to integrating
the CPU chipset. Using our fully integrated,
tested SPARCore modules, you save time,
not to mention manufacturing and testing

costs. We deliver fully tested modules, with Cy”sﬁﬁﬁfe’é(fl‘é%(ﬁﬁ?ﬁ”‘”
MPU, FPU, MMU, and Cache, for the price
of the chipset.

2. Plug and Play on MBus. You design
your system to the MBus standard, and you
can plug in modules offering a range of
speed/power options, to keep your product CYM6003K Uniprocessor
current without major redesign. This ij‘zf}fg)‘g‘; ’Z:’:g;‘; »
modular approach provides a designed-in

upgrade path to keep you on the leading edge.

Call for your Free SPARCore
Whitepaper and Data Sheets.
Hotline: 1-800-952-6300.*

i
ROSS TECHNOLOGY

Ask for Dept C1TW.
= —— .
_— Voo
=25 C/RESS fﬁ’éﬁﬁ'ﬁf’ﬁiﬁN
= _'- SEMICON DUCTOR Server perfogmance. -

*In Europe fax your request to the above dept. at (32) 2-652-1504 or call (32) 2- 652-0270. In Asia fax to the above dept. at 1 (415) 961-4201.
© 1991 Cypress Semiconductor, 3901 North First Street, San Jose CA 95134. Phone: 1 (408) 943-2600, Telex: 821032 CYPRESS SNJ UD, TWX: 910-997-0753. .- P
SPARCore is a trademark of Cypress Semiconductor. SPARC is a registered trademark of SPARC International, Inc. \ -
Products bearing the SPARC trademark are based on an architecture developed by Sun Microsystems, Inc. e —





