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Designing FPGAs And CPLDs?
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EXPRESS

FOR WINDOWS
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It’'s A Great Time
To Get On Board With
OrCAD Express:
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Finally, you can design and verify the
newest FPGAs and CPLDs from all
leading vendors, and easily incorporate
those devices into your board-level
design — all with a single application.
OrCAD Express includes:

* Mixed schematic/VHDL
device design

VHDL simulation
VHDL synthesis
Post-route timing simulation

Board-level schematic design
and simulation

Open architecture and support for
industry standards let you use Express
with other synthesis and simulation
tools. Most important, its integrated
approach and built-in design manage-
ment make engineers more productive
— which is why companies are
standardizing on OrCAD Express.

Ask for a free demo CD. Visit our
Web site at www.orcad.com or call
OrCAD Direcr at 1-800-671-9506.

OrCAD™

EDA for the Windows NT Enterprise

11




Turn your inverter
performance

preY

HP’s complete line of optically- Call today,

isolated products helps you 1-800-537-7715
dramatically improve the Gihtels
for product
performance of your motor information
drives. and a special offer
for a free
Want a sure fire way to more efficient and evaluation
lower overall cost inverters? It's simple: kit.

choose from ameong HP’s family of high-
performance optocouplers to meet your
specific needs - from isolation amplifiers
and isolated A/D converters for current
sensing to IPM interface and integrated
gate drivers.

All HP optocouplers come with HP's
superior quality, responsive service and
helpful applications support. And, they
are available right away, so you can get
your inverter products to market a whole
lot sooner than you - or your competitors -

Superior HP design provides CMR levels expected.

of 15 kV/ps, making them ideally suited for

the harshest industrial environments. Not Which really ought to turn things upside

only that, these UL, CSA and VDE- down. Visit our Web site at
appro-“;ggc()ptoi(z)%ggrs are guaranteed www.hp.com/go/isolator
from to + b

Call 1-800-450-9455 for a
As the world’s smallest high-CMR circuits, . list of “l’dl‘)m‘fﬁal “‘e"sam'fi
HP isolation products fit anywhere; just [ﬁ HEWLETT o anadamlah;’ v fax (U.S. an
drop them in and let our performance de ﬁ PACKARD '
the rest. CGOC9702
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AMD ZERO-POWER
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BECAUSE I'T’S NOT LIKE YOU'RE DESIGNING

GARAGE DOOR OPENERS,
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Another day. Another chance to stop the world in
its tracks. Of course, you're going to need break-

through components to help you bring those great

ideas of yours to life. Like AMD’s new zero-power,

2.2-volt-only flash. With 2.2v to 2.7v read/write
operations and 150ns read time, it's the lowest power

flash device on the planet. That means longer battery

life. Cooler, more integrated features for cell phones,

digital cameras, PDAs or whatever you have in mind.

And smaller, more refined designs. We all know smaill
is beautiful, don't we? Want to learn more about what

you can make possible with AMD's family of flash

products? Just give us a call or drop by our Web site.

1-800-222-9323 http:// www.amd.com
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AMDA
Am291V800

Our flash family offers
a number of product
and packaging options
from which to choose
Like the Am29LL800,
the industry’s lowest
voltage, highest per-
formance flash device

This rerr kable digit

cell phone wristwatch
isn't yet available, but
A ol
that’'s making it
possible is. Today.
From AMD.

AMDX
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LO FREQUENCY (MHz) Conv. Isolation Sea.
It takes an ultra-high quality frequency mixer to keep up with the ~ MODEL {dBin) CoRh 2 foss CRIIGI ligiyinao)
rigorous demands of today's wireless communication markets. jmzlm *70 ;2% %:88 :;2 ‘5‘2 32 ;'32
That's why Mini-Circuits designed the all-ceramic, all-welded JMS NS :} & 50 o200 575 Fonas s
and LRMS mixers for cellular, PCS and GPS applications. Every  jyg.qy 17 2-500 DC-500 59 50 50 1145
model is performance engineered to provide wide band coverage, JMS-2L +3 800-1000  DC-200 7.0 24 20 7.45
while LO levels for the group range from +3dBm to +17dBm with IMS-2 +7 20-1000  DC-1000 7.0 50 47 7.45
low 6.0dB (typ) conversion loss. These value priced J-leaded jmggm *:g Sg:% %:% gg gg 43573 13-32

- ' q : - + 3 > J L

mixers don't leave t‘he factory‘ P”t'{ they pass a battery of eight N = 20:1000 561000 4 o e o
grueling qualmcahon_ tests for enhanced IMS-2W 47 5-1200 DC-500 68 680 48 7.95

-~ endurance and exceptional reliability. And that's IMS-5 +7 51500  DC-1000 6.0 50 30 9.95
- backed by our 5 year Ultra-Rel® guarantee... JMS-5LH +10 5-1500  DC-1000 6.0 50 35 10.95

an industry exclusive! Specify Mini-Circuits low cost mg:}’:‘” +:$ g: 288 %:(’YOO :; gg gg :;gg
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ACTUAL SIZE JMS or LRMS mixers. They're just better...by design Sty - GREe At ic ot 4o seat
LRMS-30J** 47 200-3000  DC-1000 6.8 30 27 7.95"

e , - : "
Mini-Circuits...we're redefining what VALUE is all about! Notes: *10-49 qty. **LAMS-30J model is compatible with aqueous wash.

[JMini-Circuits .® @

PO Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET hitp://www.minicircuits.com  C/FCLE READER SERVICE CARD
For detailed specs on all Mini-Circuits products refer to + 760- pg. HANDBOOK » INTERNET « THOMAS REGISTER + MICROWAVE PRODUCT DATA DIRECTORY » EEM
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39 RISC Controller Merges DSP And Control
Functionality

* Tricore processors ease system de-
sign by combining the best features

of DSPs and high-performance em-
bedded controllers.

67 Hardware And Software Co-Verification— Key
To Co-Design

o Increased software content, design complex-
ity, and time-to-market pressures drive design-
ers to validate systems in new ways.

46 Showcasing The Latest Advances In Bipolar And +  What will it take for electronic design to shift

BiCMOS Processes to Windows NT?

® This year's BCTM demonstrates that 50 years

later, the bipolar junction transistoris still 78 Product Features

growing strong. * Expert EMI/EMC detection possible with
front-end software tool

60 Product Features » HDL tool allows ASIC architectural analysis

* Programmable chip with CPLD, EPROM
and SRAM adds system supervisory feature

» Verification tool targets deep-submicron and

74 EDA Watch On Windows NT
| systems-on-a-chip designers
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THE INFORMATION SUPERHIGHWAY WITH ORDINARY TRANSCEIVERS.

THE INFORMATION SUPERHIGHWAY WITH THE NEw S2052 TRANSCEIVER.

TAKE ONE ON-RAM

 For BoTH GiGABIT ETHERNET & FiBRE CHANNEL

1 heOnlyChoice for both Gigabit
Ethernet and Fibre Channel in a
single chip is the innovative $2052
from AMCC. Now you can not only
meet a wide range of transceiver
design requirements in just one part,
but also obtain a fast lane to
advanced connectivity solutions
down the road.

The S2052 is your low-cost, low-
power solution for a broad range of
application options in either
popular frequency. With our proven
SONET PLL architecture, this
unique chip also gives you

exceptional low jitter performance
at both 1250 and 1062 MHz. And
you get advanced features such as
system-friendly Lock Detect for

AMCC

AppLiep Micro Circurts CORPORATION

6195 Lusk Bivd., San Diege, (A 92121
800-755-2622 Fax 619-450-9885
www.amcc.com

READER SERVICE 132

improved system clock stability
during transitions between valid
serial data and no data. The §2052
establishes a continuing platform
for highly integrated, cost-effective
solutions in a rapidly evolving
market.

So to get the industry’s most
advanced transceiver capability
today, and to discover a clear
roadmap to the products of
tomorrow, call now. We’ll put you
in the driver’s seat for high
bandwidth connectivity solutions
on the information superhighway.
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TEST & MEASUREMENT

96 Co-Verification Handles More Complex
Embedded Systems

* New techniques give hardware and software
designers greater visibility of the internal

workings of increasingly complex embedded the data rate. |
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of National S

Logic Level

Select

B ET

National’s LM4832 — the
one-chip audio control solution

Mic Qutpot

for multimedia monitors and
portable systems.

Presenting the first low-voltage (5V)
integrated audio solution that lets you
add digitally-controlled treble, bass,
volume, 3D sound, microphone sensi-

tivity, and stereo amplification into

©1967 National Semiconductor, @ and Boomer are registered trademarks and WHAT CAN WE BUILD FOR YOU is a

speakers or headphones. All through
a simple I’'C compatible serial interface. And that’s just for starters. This one-chip wonder also
comes with a 75mW (5V, 8Q) stereo headphone driver and a 2-input adjustable-gain mic preamp. The
option to use the microphone section as a summing amp for a sub-woofer. Independent output to control muting
for external power amp. National’s own analog “3D” mode for royalty-free 3D sound. A battery-
saving shutdown/mute mode. Thermal shutdown circuitry for virtual indestructibility. Even a “loop out”
mode for adding system EQ. All on a single 28-pin chip needing very few externals — to simplify your designs,
save board space, and cut manufacturing costs. The LM4832 is part of National’'s Boomer® audio
family. If your specialty is multimedia video monitors, televisions or practically anything portable, it's
made to order...but you can have the LM4832 right off the shelf. In quantity. Just as fast as you can say crank it up.
Visit us st
m_n.tlonil.oom
or call us at
1-800-272-9959
for the lowdown
on the industry’s

most complete
mixed signal

National Semiconductor
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Focusing
on

Fairchild means EPROM today and tomorrow

Fairchild Semiconductor is firmly rooted in the EPROM business of
today. We are also investing in long-term product development and
manufacturing efforts that will further expand our product portfolio
and increase product density for tomorrow.

We offer a complete line of reliable low, medium and high-density
EPROM products, which are all manufactured with Fairchild's
Alternating Metal Ground™ (AMG) architecture. This means
top quality materials, efficient application, and optimum precision
and density.

To help make doing business with Fairchild easier for you, we're
dedicating ourselves to unparalleled, personalized service. This means
firm delivery commitments, convenient factory programming and
technical support for any questions or problems you may have.

For more information, please visit our website at:

www.fairchildsemi.com

or call us at:

1-800-272-9959

Organization |Speed Packages:

B RARPE T A TRy
FAIRCHILD
PIREE ST LTS X
SEMICONDUCTOR™
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Oscillators

Delivered In
One Week -
Guaranteed!

Don't let leadtimes
derail your develop-
ment schedule.

Tired of waiting for
prototypes? Our
HyperCLK" program
puts prototype and
preproduction quantities
of our precision, high-
speed frequency control
products in your hands
in one week!

Perfect for computer,
communications, and
instrumentation applica-
tions, our master clock
oscillators, programmable
synthesizers and VCXOs
all feature:

= Frequencies
up to 1GHz

= Less than
3psec rms jitter

= 10-40ppm stability
= ECL/PECL logic

Call, fax, or email now
for details about our
HyperCLK"™ program.

=e

o networks corporation
324 Clark Street,
Worcester, MA 01606
Tel. (508) 852-5400
FAX {508) 853-8296
E-Mail - sales@mnc.com
Web Site - http://www.mnc.com
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MEETINGS

Rota
Swiicl'gs

A/D Electronics’ offers a new
line of PC mount rotary
switches. Our new lo-profile
miniaturized style with
6.5mm mounting height
from the shaft-center to the
PCB is now available in both
single and dual shaft
designs. General purpose
versions also available.

ELECTRONICS INC.

10421 Burnham Dr. NW #4
Gig Harbor, WA 98332
Phone: (253) 851-8005
Fax: (253) 851-8090

SEPTEMBER 1997
Embedded Systems Conference, Sept. 29-
Oct. 2. San Jose Convention Center,
San Jose, California. Contact Liz
Austin, Miller Freeman Inc., (888)
239-5563; (415) 538-3848; e-mail:
esc@mfi.com.

PCl Plus Europe Developers’ Conference
and Expo, Sept. 29-Oct. 2. International
Conference Center/Messe Berlin,
Berlin, Germany. Contact Anna-
books, 11838 Bernardo Plaza Ct., San
Diego, California 92128; (800) 462-
1042; fax (619) 673-1432; 73204,
3405@compuserve.com; Internet:
http://www.annabooks.com

OCTOBER
OEMed Northeast, Oct. 1-2. Bayside
Expo Center, Boston, MA. Contact
Exposition Excellence Corp., 112
Main St., Norwalk, CT 06851; (203)
847-9599; fax (203) 854-9438.

OEM Electronics Northeast, Oct. 1-2.
Bayside Expo Center, Boston, MA.
Contact Exposition Excellence
Corp., 112 Main St., Norwalk, CT
06851; (203) 847-9599; fax (203) 854-
9438.

PCl Plus Europe, Oct. 1-2. The Interna-
tional Conference Center (ICC),
Messe Berlin, Germany. Contact Ac-
tive Exhibitions Europe at Post Of-
fice Box 2114, 5300 CC Zaltbommel,
The Netherlands. (31) 418 512999;
fax (31) 418 515115; e-mail:
active@otsgroup.nl; Internet:
http://www.aexpo.com, or Anna-
books, 11838 Bernardo Plaza Court,
San Diego, CA 92128; (800) 462-1042;
fax (619) 673-1432; e-mail:
73204.3405@compuserve.com; Inter-
net: http://www.annabooks.com.

Fourth International CAN Conference (iCC),
Oct 1-2. Berlin, Germany. Contact
CAN in Automation, Am Weichsel-
garten 26, D-91058 Erlangen, +49
9131-601091; fax +49 9131-601092.

IPCWorks ‘97, Oct. 5-9. Hyatt Re-
gency Crystal City, Washington,
D.C. Contact David Bergman, vice
president, technical programs, (847)
509-9700 ext 340; fax (847) 509-9798.

Seventh Connecticut Vendor Show, Oct. 7.
Aqua Turf Contry Club, Plantsville,

READER SERVICE NUMBER 104

Connecticut. Contact Gary DiB-
landa, (203) 929-8431 ext. 330.

NEPCON Texas ‘97, Oct. 7-9. Infomart,
Dallas, TX. Contact Reed Exhibition
Companies, Customer Service, (800) 467-
5656; fax (203) 840-9656; e-mail:
inquiry@nepcontexas.reedexpo.com; In-
ternet: http//nepcon.reedexpo.com.

IEEE Ultrasonics Symposium, Oct. 7-10.
Marriott Hotel, Toronto, Canada. Con-
tact Stuart Foster, Dept. of Medical
Biophysics, Room S-658, Sunnybrook
Health Science Ctr., 2075 Bayview Av-
enue, Toronto, Ontario, MAN 3M5,
Canada; e-mail: stuart@owl.
sunnybrook.utoronto.ca.

Seventh International Conference on Arti-
ficial Neural Networks, (ICANN 97), O«t. 8-
10. Lausanne, Swizerland. Contact
ICANN ’97, Ecole Polytechnique Fed-
erale De Lausanne, LAMI, CH-1015
Lausanne, Switzerland; fax +41 21 693
5656; e-mail: icann97@epfl.ch; Internet:
http/Avww.epfl.chficann97.

Sixth IEEE International Conference on Uni-
versal Personal Communications, Oct. 12-16.
Hotel del Coronado, San Diego, Cali-
fornia. Contact Gail Weisman, IEEE
Communications Society, 345 E. 47th
St., New York, NY 10017; (212) 705-
7018; fax (212) 705-7865; e-mail: g.weis-
man@ieee.org.

Sixth IEEE International Conference on Uni-
versal Personal Communications (ICUPC ‘97),
Oct. 13-15. Contact Tony Acampora, MC
0409, Bldg EBU1, UCSD, 9500 Gilman
Dr., LaJolla, CA 92093-0409; (619) 534-
5438; fax (619) 534-2486; e-mail: acam-
pora@ece.ucsd.edu.

Conference on Domain-Specific Lan-
guages (DSL), October 15-17. Red Lion
Resort, Santa Barbara, California.
Contact USENIX Conference Office,
22672 Lambert Street, Suite 613,
Lake Forest, California 92630; (714)
588-8649; fax (714) 588-9706; e-mail:
conference@usenix.org; Internet:
http//www.usenix.org.

ICSPAT/DSP World 1997, October 15-
17. San Diego Convention Center,
San Diego, California. Contact
Denise Chan, Miller Freeman Inc.,
(415) 278-5231; e-mail: dsp@ex-
poreg.com.




SMALLER, vir MorRE POWERFUL. HARDER woRKING,
YET RUNS COOLER. VASTLY IMPROVED, YET COST-EFFECTIVE.
How EXACTLY DID WE FIT SO MUCH INTO

such A ittt MOSFET?

It may seem a bit outrageous to say
our new TSOP-6 LITTLE FOOT" MOSFET
can be so much of a good thing. At 1/4
of the size of the SO-8, with the capability
to replace a DPAK, SOT-8, or TSSOP-8,
our new TSOP-6 LITTLE FOOT can
outperform its larger counterparts.

Si3443DV
100mQ@2.5V
Si3441Dy
135mL 22,5V

ngn)@uv TSOP-6

$i3436DV
60mM{NEZ.5V

Si3442DV
#5mE@2.5V

With current handling up to 5.1 A, the
TSOP-6 LITTLE FOOT is also incredibly
cool-running. Its low on-resistance (as
low as 0.045 Q) creates less heat, and its
lead frame allows for the minimal heat
created to escape into the board. And with
this thermal performance, the 2.5-V
rated parts make this family the perfect
solution for dc-to-dc conversion or power
management in portable producis.

With ali that we have included in
a TSOP-6, you wouldn't think there
would be room left for anything else.
But, there is. As a JEDEC-registered
package, this small, unassuming
LITTLE FOOT is industry standard.
And these TSOP-6 parts are being dual
sourced by Motorola.

And, of course. the ultimate dichotomy
all this for the same cost as our previous
generation of LITTLE FOOT.

So which LITTLE FOOT should you
look into for your next portable electronic
design? With the TSOP-6 around, there's
no two ways about it. Call 1-800-554-5565
ext. 547 for more information.

www.temic.com

TEMIC

Semiconductors
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Ethernet/Fast Ethernet
Controllers
Cost-effective 10/100
Vbps PCI solutions for
everything from routers
and swilches to servers
and P'Cs.

Even a o

¥ ’m:fﬂﬂlﬂ[h”

CurdBus e Fast Ethorney
Covtrotin,

chip. for

i ——
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Digital

Semiconductor \

pCA Bridge

PCIl-to-PCI Bridges
Expand to the nth degree
with on-chip support for
nine devices, plus robust
byfrering and fuldl compli
ance with PCI 2.1 specs.

Strong ARM™
Ineredible perfor
mance with ulira
low power usage.
ldeal for consumer appli
cations like PDAs, smart
phones and Internet
appliances.

. -
Digita
Semiconductor™

Video Codec

Viultimedia

The industry’s most cost
cffective video codec,
bringing MPEG authoring
and video conferencing
to the Windows® desktop.

lipha Microprocessors

Simply: the world's fustest,
soaring to 600 Mz
and bevond. The
performance

for demanding
windowus NT™
applications—plus
Hindows compatibility:

Meel the microprocessors thal are rocketing designers to success:
StrongARM” chips that drive supercompuler performance on AA
batieries. Alpha chips that are the fastest on earth. Plus a full family
of processor-independent PCI solutions: Highly integrated Fast
Ethernet chips. Bridge chips that free you from frustrating load limits.

And video chips that are fueling tomorrow’s multimedia products
I >

They’re semiconductors.
today. But you can also What’s more,
we’re increasing the presence use them as

«» jaunchpads.
|

marketplace through key alliances with Mitsubishi, Samsung
and VLSI. So if you've got plans that are ready to lake flight, call
DiGimL Semiconductor” at 1-800-332-2717, ex1. 41. Or for all the specs,

surf to http://www.digital.com/semiconductor/launch.htm.

ﬂﬂﬂﬂnan rM

Whatever it takes.”’

©1997 Digrtal Equipment Corporation. D@ TaL, the Diinar logo and DigimaL S d are trad ks and Wh it takes is a service mark of Digital Equipment
Corporation StrongARM is a trademark of Advanced RISC Machines Ltd. Mitsubishi Is a reg trademark of Mitsubish Electric Corporation. Samsung 1s a trademark
of Samsung Electronics Co. LTD VLSI is a trademark of VLS| Technology, Inc Windaws is a registered trademark and Windows NT 15 a trademark of Microsoft Corporation
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THE 1997

SUPLEMENTS
ARE COMING !

Some of the best technical
articles from recent issues of
Electronic Design have
been compiled into 8 handy
reference supplements.
These supplement “keepers”
will be useful for your
future design projects.

So, take note,

“the supplements are coming!”

March 3, 1997 Supplement
EMBEDDED SYSTEMS
SOFTWARE & HARDWARE
(Ad Close: 1/22/97)

May 27, 1997 Supplement
DESIGN AUTOMATION
FPGAs & PLDs

(Ad Close: 4/17/97)

June 23, 1997 Supplement
ANALOG APPLICATIONS I

(Ad Close: 5/14/97)

Aug. 4, 1997 Supplement
BEST OF BOB PEASE
(Ad Close: 6/25/97)

Oct. 1, 1997 Supplement
BEST PORTABLE PAPERS
Of 1997
(Ad Close: 8/22/97)

Oct. 23, 1997 Supplement
BEST OF IDEAS FOR DESIGN

(Ad Close: 9/12/97)

Nov. 17, 1997 Supplement
ANALOG APPLICATION II

(AdClose: 10/8/97)

Dec. 1, 1997 Supplement
PIPS GUIDE BOOK &
EEPN TOP PRODUCTS
OF THE YEAR
(Ad Close: 10/22/97)

Your Strategic Information Partner

ELEGTRONIC DESIGN

A Penton Publication

For ad space reservations, contact
your sales representative.

MEETINGS

OCTOBER

IEEE Holm Conference on Electrical Con-
tacts, Oct. 18-22. Wyndham Franklyn
Plaza, Philadelphia, PA. Contact
Wendy Rochelle, IEEE Conference
Services, 445 Hoes Ln., P.O. Box 1331,
Piscataway, NJ 08855-1331; (908) 562-
3870; fax (908) 981-1769; e-mail:
w.rochelle@ieee.org.

VHDL International User’s Forum (VIUF)
Conference, Oct. 19-22. Hyatt Regency
Crystal City Hotel, Arlington, VA,
Contact VIUF, (415) 329-0510.

IEEE Telecommunications Energy Confer-
ence (INTELEC ‘97), Oct. 19-23. World
Congress Centre, Melbourne, Aus-
tralia. Contact Robert N.K. Thuan,
Network Products-Telstra Corp.
Level 14, 242 Exhibition St., Mel-
bourne, Victoria 3000, Australia; +61
3 634 6216; fax +61 3 632 3607

Sensors Expo, Oct. 21-23. Cobo Con-
vention Center; Detroit, MI. Contact
Expocon Management Associates
Inc., (203) 256-4700; e-mail: sen-
sors@expocon.com; Internet:
http://www.expocon.com.

Fourth IEEE International Conference on
Image Processing (ICIP “97), Oct. 26-30.
Fess Parker’s Red Lion Resort, Santa
Barbara, CA. Contact Sanjit K. Mitrea,
Electrical & Computer Engineering,
University of California, Santa Bar-
bara, CA 93106-9560; (805) 893-3957;
fax (805) 893-893-3262;
e-mail: mitra@ece.ucsb.edu.

11th Systems Administration Conference
(LISA “97), Oct. 26-31. Town & Country
Hotel, San Diego, CA. Contact
USENIX Conference Office, 22672
Lambert Street, Suite 613, Lake Forest,
CA 92630; (714) 588-8649; fax (714) 588-
9706; e-mail: conference@usenix.org; In-
ternet: http//www.usenix.org.

SYSTEMS 97, Oct. 27-31. Munich
Trade Fair Center, Munich Germany.
Contact Messe Munchen GmbH,
Messegelande, D-80325 Munchen,
+49 (89) 51070; fax +49 (89) 51 07506;
Internet: http://www.sysems.de;
e-mail: info@messe-muenchen.de.

19th Annval International Conference of
the IEEE Engineering in Medicine & Biology So-
ciety, Oct. 29-Nov. 2. Sally Chapman,

Secretariat, National Res. Council of
Canada, Bldg. M-55 Rm. 393, Ottawa,
KIA ORS, Canada; (613) 993-4005;
fax (613) 954-2216.

19th International Conference of the IEEE
Engineering in Medicine & Biology Society, Oc-
tober 30-November 2. Chicago Marriott
Downtown, Chicago, Illinois. Contact
Meeting Management, 2603 Main
Street, Suite 690, Irvine, California
92714; (714) 752-8205; fax (714) 752-7444;
e-mail: embs97@ieee.org; Internet:
http/iwww.eecs.uic.edw/~embs97.

NOVEMBER
IEEE International Test Conference (ITC),
Nov. 1-5. Sheraton Washington Hotel,
Washington, DC. Contact ITC, 655
15th St., N.W., Suite 300, Washing-
ton, DC 20005; (202) 639-4164; fax
(202) 347-6109.

Voice, Video, & Data Communications Con-
ference & Exhibition, Nov. 2-6. Dallas, TX.
Contact SPIE Exhibits Dept., P.O.
Box 10, Bellingham, WA 98227-0010;
(360) 676-3290; fax (360)-647-1445; e-
mail: exhibits@spie.org.

IEEE Global Telecommunications Confer-
ence (GLOBECOM “97), Nov. 3-7. Phoenix,
AZ. Contact Nigel Reynolds, 15436
N. First Ave., Phoenix, AZ 85023;
(602) 942-5583; fax (602) 942-4542; e-
mail: nigelaz@aol.com.

WESCON ‘97, Nov. 4-6. San Jose Con-
vention Center and Santa Clara Con-
vention Center, San Jose and Santa
Clara, CA. Contact Electronic Con-
ventions Management, 8110 Airport
Blvd., Los Angeles, CA 90045-3194;
(800) 877-2668; fax (310) 641-5117; e-
mail: wescon@ieee.org.

IEEE Intelligent Transportation Systems
Conference (ITS ‘97), Nov. 9-12. Boston
Park Plaza Hotel, Boston, MA. Con-
tact Richard Sparks, 8 Richard Rd.,
Bedford, Massachusetts 01730; (617)
862-3000; fax (617) 863-0586;
e-mail: r.sparks@ieee.org.

Productronica ‘97, Nov. 11-14. Messege-
lande, Munchen, Germany. Contact
Messe Munchen GmbH, Messege-
lande, D-80325 Munchen, Germany;
+49 (89) 51 07-0; fax +49 (89) 51 07-506;
e-mail: info@messe-munchen.de; In-
ternet: http://www.Productronica.de.
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Fairchild means EPROM today and tomorrow

Fairchild Semiconductor is firmly rooted in the EPROM business of
today. We are also investing in long-term product development and
manufacturing efforts that will further expand our product portfolio
and increase product density for tomorrow.

We offer a complete line of reliable low, medium and high-density
EPROM products, which are all manufactured with Fairchild's
Alternating Metal Ground™ (AMG) architecture. This means
top quality materials, efficient application, and optimum precision
and density.

To help make doing business with Fairchild easier for you, we're
dedicating ourselves to unparalleled, personalized service. This means
firm delivery commitments, convenient factory programming and
technical support for any questions or problems you may have.

For more information, please visit our website at:
www.fairchildsemi.com

or call us at:

1-800-272-9959

Organization |Speed Packages:

(
g
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FAIRCHILD
e
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Oscillators

Delivered In
One Week -
Guaranteed!

Don’t let leadtimes
derail your develop-
ment schedule.

Tired of waiting for
prototypes? Our
HyperCLK"™ program
puts prototype and
preproduction quantities
of our precision, high-
speed frequency control
products in your hands
in one week!

Perfect for computer,
communications, and
instrumentation applica-
tions, our master clock
oscillators, programmable
synthesizers and VCXOs
all feature:

= Frequencies
up to 1GHz

* Less than
3psec rms jitter

* 10-40ppm stability
= ECL/PECL logic

Call, fax, or email now
for details about our
HyperCLK™ program.

=33

ro networks corporation
324 Clark Street,
Worcester, MA 01606
Tel. (508) 852-5400
FAX {508) 853-8296
E-Mail - sales@mnc.com
Web Site - http://www.mnc.com
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Digi-Key Corporation, 701 Brooks Ave. South, Thief River Falls, MN 56701
Toll-Free: 1-800-344-4539 « Fax: 218-681-3380 * Order Online www.digikey.com
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MEETINGS

Rota
Switcl:Zs

A/D Electronics’ offers a new
line of PC mount rotary
switches. Our new lo-profile
miniaturized style with
6.5mm mounting height
from the shaft-center to the
PCB is now available in both
single and dual shaft
designs. General purpose
versions also available.

ELECTRONICS INC.

10421 Burnham Dr. NW #4
Gig Harbor, WA 98332
Phone: (253) 851-8005
Fax: (253) 851-8090

SEPTEMBER 1997
Embedded Systems Conference, Sept. 29-
Oct. 2. San Jose Convention Center,
San Jose, California. Contact Liz
Austin, Miller Freeman Ine., (888)
239-5563; (415) 538-3848; e-mail:
esc@mfi.com.

PCl Plus Evrope Developers’ Conference
and Expo, Sept. 29-Oct. 2. International
Conference Center/Messe Berlin,
Berlin, Germany. Contact Anna-
books, 11838 Bernardo Plaza Ct., San
Diego, California 92128; (800) 462-
1042; fax (619) 673-1432; 73204,
3405@compuserve.com; Internet:
http://www.annabooks.com

OCTOBER
OEMed Northeast, Oct. 1-2. Bayside
Expo Center, Boston, MA. Contact
Exposition Excellence Corp., 112
Main St., Norwalk, CT 06851; (203)
847-9599; fax (203) 854-9438.

OEM Electronics Northeast, Oct. 1-2.
Bayside Expo Center, Boston, MA.
Contact Exposition Excellence
Corp., 112 Main St., Norwalk, CT
06851; (203) 847-9599; fax (203) 854-
9438.

PCl Plus Europe, Oct. 1-2. The Interna-
tional Conference Center (ICC),
Messe Berlin, Germany. Contact Ac-
tive Exhibitions Europe at Post Of-
fice Box 2114, 5300 CC Zaltbommel,
The Netherlands. (31) 418 512999;
fax (31) 418 515115; e-mail:
active@otsgroup.nl; Internet:
http://www.aexpo.com, or Anna-
books, 11838 Bernardo Plaza Court,
San Diego, CA 92128; (800) 462-1042;
fax (619) 673-1432; e-mail:
73204.3405@compuserve.com; Inter-
net: http://www.annabooks.com.

Fourth International CAN Conference (iCC),
Oct 1-2. Berlin, Germany. Contact
CAN in Automation, Am Weichsel-
garten 26, D-91058 Erlangen, +49
9131-601091; fax +49 9131-601092.

IPCWorks ‘97, Oct. 5-9. Hyatt Re-
gency Crystal City, Washington,
D.C. Contact David Bergman, vice
president, technical programs, (847)
509-9700 ext 340; fax (847) 509-9798.

Seventh Connecticut Vendor Show, Oct. 7.
Aqua Turf Contry Club, Plantsville,

Connecticut. Contact Gary DiB-
landa, (203) 929-8431 ext. 330.

NEPCON Texas ‘97, Oct. 7-9. Infomart,
Dallas, TX. Contact Reed Exhibition
Companies, Customer Service, (800) 467-
5656; fax (203) 840-9656; e-mail:
inquiry@nepcontexas.reedexpo.com; In-
ternet: http//nepcon.reedexpo.com.

IEEE Ultrasonics Symposium, Oct. 7-10.
Marriott Hotel, Toronto, Canada. Con-
tact Stuart Foster, Dept. of Medical
Biophysics, Room S-658, Sunnybrook
Health Science Ctr., 2075 Bayview Av-
enue, Toronto, Ontario, M4AN 3M5,
Canada; e-mail: stuart@owl.
sunnybrook.utoronto.ca.

Seventh International Conference on Arti-
ficial Neural Networks, (ICANN ‘97), Oct. 8-
10. Lausanne, Swizerland. Contact
ICANN ’97, Ecole Polytechnique Fed-
erale De Lausanne, LAMI, CH-1015
Lausanne, Switzerland; fax +41 21 693
5656; e-mail: icann97@epfl.ch; Internet:
http/fwww.epfl.ch/icann97.

Sixth IEEE International Conference on Uni-
versal Personal Communications, Oct. 12-16.
Hotel del Coronado, San Diego, Cali-
fornia. Contact Gail Weisman, IEEE
Communications Society, 345 E. 47th
St., New York, NY 10017; (212) 705-
7018; fax (212) 705-7865; e-mail: g.weis-
man@jeee.org.

Sixth IEEE International Conference on Uni-
versal Personal Communications (ICUPC ‘97),
0Oct. 13-15. Contact Tony Acampora, MC
0409, Bldg EBU1, UCSD, 9500 Gilman
Dr., LaJolla, CA 92093-0409; (619) 534-
5438; fax (619) 534-2486; e-mail: acam-
pora@ece.ucsd.edu.

Conference on Domain-Specific Lan-
guages (DSL), October 15-17. Red Lion
Resort, Santa Barbara, California.
Contact USENIX Conference Office,
22672 Lambert Street, Suite 613,
Lake Forest, California 92630; (714)
588-8649; fax (714) 5688-9706; e-mail:
conference@usenix.org; Internet:
httpJ//www.usenix.org.

ICSPAT/DSP World 1997, October 15-
17. San Diego Convention Center,
San Diego, California. Contact
Denise Chan, Miller Freeman Inc.,
(415) 278-5231; e-mail: dsp@ex-
poreg.com.

READER SERVICE NUMBER 104




SMALLER, vET MORE POWERFUL. HARDER woRrkiING,
YET RUNS COOLER. VASTLY IMPROVED, YET COST-EFFECTIVE.
How EXACTLY DID WE FIT SO MUCH INTO

such a LittLe MOSFET?

It may seem a hit outrageous to say
our new TSOP-6 LITTLE FOOT® MOSFET
can he so much of a good thing. At 1/4
of the size of the SO-8, with the capability
to replace a DPAK, SOT-8, or TSSOP-8,
our new TSOP-6 LITTLE FOOT can
outperform its larger counterparts.

$i3443hV Si3457DV
100§ 242.5V 65mi 2810V

SI34410V Si345507
135m¢ 2.5V

@)n)@zﬁ \")
<

LITILE FOOT

TSOP-6 L1

Si3436DV Si3456DV
60mMEXi2.5V 45m2@10N
Si34420V Si3454DV

95mLAu2.5v

) 4

100me2A10V §

65mQB 10V

With current handling up to 5.1 A, the
TSOP-6 LITTLE FOOT is also incredibly
cool-running. Its low on-resistance {as
low as 0.045 Q) creates less heat, and its
lead frame allows for the minimal heat
created to escape into the board. And with
this thermal performance, the 2.5-V
rated parts make this family the perfect
solution for dc-to-dc conversion or power
management in portable products.

With all that we have included in
a TSOP-6, you wouldn't think there
would be room left for anything else.
But, there is. As a JEDEC-registered
package, this small, unassuming
LITTLE FOOT is industry standard.
And these TSOP-6 parts are being dual
sourced by Motorola.

And, of course, the ultimate dichotomy
all this for the same cost as our previous
generation of LITTLE FOOT.

So which LITTLE FOOT should you
look into for your next portable electroni
design? With the TSOP-6 around, there's
no two ways about it. Call 1-800-554-5565
ext. 547 for more information.

www.temic.com
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Ethernet/Fust Ethernet
Controllers
Cost-effective 10/100
Mbps PCI solutions for
cvervthing from routers
and switches o servers
and PCs.
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pCi Bridge

PCIl-10-PC1 Bridges
Lapand to the nth degree
with on-chip support for
nine devices, plus robust
byflering and full compli
ance with PCI 2.1 specs.

Strong ARV™
Incredible perfor Sem.condum_"

pigiel

mance with ultro- R
low: power usage.
Ideal for consumer appli
cations lilie PDAS, smart
phones and Internet
uppliances.
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Video Codec

Vultimedia

The industry's maost cost
clfective video codec.,
bringing MPEG authoring
and video conferencing

to the Windows" desktop.

{ipha Microprocessors
Simply the world's fastest,
scaring o 600 MHz
and beyond. The
performianc
for demanding
Windows NT™
applications -plus
Hindows compatibility

Meel the microprocessors that are rockeling designers o success:
StrongARM ™ chips thal drive supercompuler performance on AA
batleries. Alpha chips that are the fastest on earth. Plus a full family
of processor-independent PCI solutions: Highly integrated Fast
Ethernet chips. Bridge chips that free you from frustrating load limits.

And video chips that are fueling tomorrow’s mullimedia products,

They’re semiconductors.
loday. But you can also What’s more,
we’re increasing the presence use them as

o Jaunchpads. -
|

marketplace through key alliances with Mitsubishi, Samsung
and VLSI. So if you'’ve gol plans thal are ready to take flight, call
Dicrral Semiconductor” at 1-800-332-2717, ext. 41. Or for all the specs,

surf to http://www.digital.com/semiconductor/launch.htm.
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Whatever it takes.™
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NEED INFORMATION STORAGE IN A HARSH ENVIRONMENT?
THE VMEM-F1 DELIVERS!

Single slot solution, 3U/6U, up to 192 MByte Flash
Modular Flash in 4 MByte pages

Designed for harsh environments

Shock and vibration tolerant

Very low power consumption, Extended temperature
Flexible memory configurations {(DRAM, SRAM)

PEP - a provider of industrial solut-ions. : READER SERVICE 202
PEP - your competent partner for industrial systems!
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Modular C:omputcgle;'s‘é

PEP Modular Computers Inc.
750 Holiday Drive, Building 9
Pittsburgh, PA 15220

Tel.: (412) 921 3322

Fax: (412) 921 3356

E-mail: info@pepusa.com
Toll free: 800-228-1737
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New Flashkile
memory saves you time.

And you know what time equals.

Time is money. And Intel’s new byte-wide FlashFile™ memory family
saves you both. How? Consider the times you've had to design two

different systems from the same platform. Or suddenly change density. With FlashFile
memory. you won't lose any time because our easy 4, 8 and 16Mbit density upgrade path
lets you drop a higher density chip in the same footprint, without redesigning your board.
This is the same symmetrically-blocked 8Mbit flash memory architecture you've been
using since Intel first introduced it in 1992. Only now we’ve made it available in 4
and 16Mbit densities 1o meet your expanding design needs and shrinking time budget.

TIME-SAVING TOOLS FOR EVERY STAGE OF DEVELOPMENT

Code or Data
Management
Software

Free Timing,
VHDL and

Verilog Modeis
e FlashPRO-H

Schematic “C*and Programmer ATE, JTAG
Symbests Assembly Production
Internet Product Algorithms Prototype Solutions

Selector and
Devetopers® Stte

Sockets

j . Leading-edge technology
You'll also shorten your development time with our advanced for cost-effective solutions.

development tools suite. It provides a complete range of tools that
will save you several steps during selection. design. prototyping and production.

Because Smart 3 and Smart 5 FlashFile memory extend the features of Intel’s
SmartVoliage technology. you can get 3- or S-volt products for single power supply appli-
cations, plus fast 12-volt programming. So your manufacturing manager saves time
too with faster factory throughput. And the best news is that it's available now. Superior
features, availability, value—you get it all with FlashFile memory. So visit our Web
site for immediate information and a link to Intel authorized distributors for a free FlashFile
component sample. Or call 1-800-879-4683. ext. 427 for more product information.
And put time on your side. | A »i7@veﬁ)9¢r.inteLcom/desnign/rflt_:omip/‘savetimé

intgl.

The Computer Inside



~
o
o
-
w
—
o
d
@
=
]
| —
a-
-
v
~
=z
e
v
P
(=)
¥
=
o
g
P
—
-

Low Profile .2" ht.

Surface Mount

Transformers &
Inductors

All PICO surface mount units
utilize materials and methods
to withstand extreme
temperature (220°C) of vapor
phase, IR, and other reflow
procedures without
degradation of electrical or
mechanical characteristics.

AUDIO
TRANSFORMERS

Impedance Levels 10 ohms
to 10,000 ohms, Power Level
400 milliwatt, Frequency
Response +2db 300Hz to
50kHz. All units manufactured
and tested to MIL-T-27.

POWER and EMI
INDUCTORS

Ultra-miniature Inductors are
ideal for Noise, Spike and
Power Filtering Applications
in Power Supplies, DC-DC
Converters and Switching
Regulators. All units
manufactured and tested to
MIL-T-27.

PULSE
TRANSFORMERS

10 Nanoseconds to 100
Microseconds. ET Rating to
150 Volt-Microsecond.

All units manufactured

and tested to MIL-T-21038.

Delivery—
stock to one week |

B

&J See EEM
A - or send direct
q>” for Free PICO Catalog.

Call toll free 800-431-1064

in NY call 914-738-1400

FAX 914-738-8225

F , CO Electronics, Inc.
143 Sparks Ave, Pelham, N.Y. 10803-1837

\@prodigy-con
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TECHNOLOGY BRIEFING

Ditching The Cardboard Box

n the early 1940’s, a team of Japanese scientists took more than a year to do the
Icalculations necessary to model the flow of air around a cylinder. I guess they

hadn’t heard of U.S. Govt. Contract W-670-ORD-4926. If they had, they might
have waited a few more years before attempting this pioneering work in the
mathematics-intensive field of Computational Fluid Dynamics, or CFD for
short. Mostly used to examine theoretical aerodynamics of wings and turbines,
CFD also applied to airflow in industrial situations for process flows and flows
through buildings. Although now at the leading edge of efforts to alleviate ther-
mal flow problems in computers and other electronic systems, CFD’s progress
was hindered by a lack of tools capable of performing the hundreds of thousands
of detailed calculations required to obtain any sort of reliable model.

That was where Contract W-670-ORD-4926 came in. Signed on June 5, 1943,
the contract gave the go-ahead for the University of Pennsylvania to develop the
Electronic Numerical Integrator and Computer (ENIAC). ENIAC was up and
running by Feb. 15, 1946, and is considered to be the first electronic digital com-
puter. Using 18,000 vacuum tubes and occupying a room measuring 30 by 50 ft.,
the 30-ton, 150-kW machine could perform additions in 0.2 ms and multiplications
in about 2.8 ms—about 1000 times faster than the
electromechanical machines of the day.

ENIAC was designed to solve ballistic problems
for the war effort. In the abstract, this may sound
more exciting than modeling the airflow around a
cylinder, but in practice, the calculations were just
as tedious and labor-intensive. Retired in October
1955, ENIAC’s descendants played a key role in
work done on CFD at Imperial College, London,
during the 1960’s and 70’s. Until the 1980’s, how-
ever, the programs used for CFD were generic and
had to be tailored to the application. The programs
were large, hard to use, expensive, and swamped
the computer systems available at the time. ;

With the proliferation of electronic systems in
the late 80’s, particularly high-powered desktop POWER & PACKAGING
and portable computers, Flomerics Inc., Marlborough, Mass., and more recently
Fluent Inc., Lebanon, N.H., were formed to apply CFD technology to the heat
dissipation and thermal management problems specific to electronics applica-
tions. Flomeric’s primary goal was to move CFD from a highly specialized skill
to one a general design engineer could quickly learn. For this to happen, the
CFD program had to be made smaller so it could run on available systems, and
had to be more intuitive. To achieve this, a number of simplifications were made,
particularly in reference to combustion, boiling, and supersonic flows.

The resulting program, called Flotherm, has caught on with EDA vendors
such as Cadence and Mentor Graphics. Ideally, the Electronic Engineer (EE)
would generate the board layout file, pass it through Autotherm (Mentor) or
Thermax (Cadence), and pass the result down to the Mechanical Engineer (ME).
The ME would then import the the file into Flotherm and add it to other system
components. The optimized board layout is then passed back to the EE. In prac-
tice, this is often a one-way route with the EE handing off the board file to the
ME to deal with. In any case, the end result is the elimination of the overused
mock-up board with load resistors in a cardboard box held together with tape.

The scheme relies on manufacturers to supply compact models (a network of
thermal resistances) of their devices. These models have a minimal amount of
grid elements relative to a detailed model of the semiconductor package and so
make significant savings in the computational time needed. They also preserve
intellectual property rights. Intel has already provided a compact model of its
Pentium processor. For more on CFD and Flotherm, contact Steve Addison of
Flomerics at (408) 954-7332, or see his presentation on CFD at the Wireless &
Portable Design Conference at the Boston Marriot Burlington Hotel, Sept. 15-
18, in Burlington, Mass. pmannion@penton.com.




Instrumentation Software

Acquire Data
with Excel

Control GPIB, serial, and plug-in
DAQ boards with Measure®

New LabVIEW 4.1
DAQ Programming
Made EaSY! READER SERVICE 250

Getting results with your data acquisition (DAQ) board - has never
been easier. Simply configure your input channels and transducers with the new DAQ Channel
Wizard, specify your application requirements using the DAQ Solution Wizard, and you're up
and running in 5 minutes or less. With LabVIEW 4.1, your application is automatically
generated in LabVIEW source code that you can modify and enhance as your needs change.

Powerful C/C++
Libraries for
Instrumentation

LabWindows®’/CVI - includes
powerful 32-bit libraries for data
acquisition, analysis, and user interface
operations. Use these libraries in
Microsoft, Borland, Watcom, or Symantec
environments, or in the easy-to-use
LabWindows/CVI interactive development
environment.
* More than 600 GPIB and VXI
instrument drivers
* Easy-to-use GU editor

e Compatible with 32-bit DLLs
READER SERVICE 252

v NATIONAL
’ INSTRUMENTS

The S t“ e is the Instr

3D Visualization,
Analysis, and
Report Generation

HiQ"® 3.1 - combines powerful analysis
capabilities with advanced, OpenGL 3D
graphics and report-generation tools for a
unique, integrated solution. Combine Word,
PowerPoint, and Excel components with your reports through OLE. With HIQ 3.1,
you can automatically generate reports from LabVIEW.

READER SERVICE 251

ActiveX Controls for
- Instrumentation

New ComponentWorks™ 1.1 - adds 32-bit

IF ActiveX controls for advanced data acquisition operations
from Visual Basic, Visual C++, Borland Delphi, or Internet
Explorer. Use the flexible GUI controls to build distributed,
Internet-based virtual instruments. ComponentWorks
includes the following:

* Graphs and strip charts ¢ Analysis, signal processing, curve-fitting,
* Knobs, meters, gauges, and dials statistics
e Thermometer and tank dispiays e Analog 1/0, digital 1/0, counter/timers

Call today for your FREE evaluation Software Showcase CD
or for more information on these new products.
(800) 661-6063 (U.S. and Canada)

U.S. Corporate Headquarters * Tel: (512) 7940100 » Fax: (512) 7948411 ¢ info@natinst.com ® www.natinst.com

Workiwide network of direct offices and distributors.

See us at Wescon, booth 2710

READER SERVICE 188



LINFINITY CAN POWER
ANY ROCKET YOU PUT
.. IN THE SOCKET.

g

MX-PR200
::I.A?Il Bus 2.5x

2/ HEATSINK RIQUIRD

Introducing the “next” generation ICs
designed to power the newest processors
on flexible motherboards. Features include:

* Smallest full-featured programmable regulator
available—LX1662 in 14-pin package

* Unique dual-output regulator—inc|u3es pro-
grammable switching output and adjustable
linear regulator output in same package

® Output programmable by 5-bit code between
1.3 and 3.5V

® Synchronous or non-synchronous drive

* Single voltage-comparator design with
adaptive output voltage positioning improves

LX1662 & LX 1664
Single-chip, programmable
PWM controllers

transient response and eliminates costly
capacitors for lowest cost solution

e Available overvoltage crowbar driver and
power good flag

O Innniry
data sheet, application notes, &,

For a Design Kit including

samples and a free PO

SWITCHING REGULATOR OPTIONS

1 LX1662 LX1663 LX1664 ~ LX1665
Linear Requlator Driver N N A Y
Power Good Flag/OVP Crowbar N ) Y | N ) L
$0-14 narrow  $0-16 narrow  $0-16 narrow  S0-18 wide

Package

EVALUATION BOARD
call, fax or write today.
For more information,
visit our web site!

QO LINFINITY

MICROLETLCTRONICS

Call 800-LMI-7011

[Visit VAUV Gl http: //www . linfinity.com

New ‘97 DuinBook—-(u“ Today

Linfinity Microelectronics, 11861 Western Avenue, Garden Grove, CA 92841 Phone: 714-898-8121 Fax: 714-372-3566
ACI Electronics 800-645-4955, All American 800-573-ASAP, FAI Electronics 800-677-8899, Future Electronics 800-388-8731
Jan Devices 818-757-2000, Reptron 800-800-5441, Zeus Electronics 800-52-HIREL
Pentium is a registered frademark of Intel Corporation. 6x86 and 6xB6L are registered trademarks of Cyrix Corporation. AMD-Ké is a tfrademark of AMD Corporation.
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NEWSLETTER

Microlithography Yields Polymers
That Emit Patterns Of Light

olymer LEDs are coming! Polymer LEDs are com-
P ing! Well, at least that’s a distinct possibility thanks

to a development by researchers at the University
of Rochester, N.Y., and Hewlett-Packard’s Solid State
Technology Lab, Palo Alto, Calif. They created the first
light-emitting diode made of polymers that can be
treated with everyday chemical techniques to emit pat-
terns of light. This achievement should help to evolve
plastic LEDs from indicator lights on electronic devices
into increasingly sharp and sophisticated displays—even
LED-based computer monitors or TV screens.

The research team created the LED by putting to
work on polymers the same microlithographic technique
used in silicon circuitry. Basically, silicon techniques
were employed to make the plastics that might someday
supplant silicon as the material heart of electronics.

Guillermo Bazan, lead researcher and an associate
professor of chemistry at Rochester, along with gradu-
ate student Michelle Renak and HP researcher Daniel
Roitman, made the patterned LED by implanting a poly
(paracyclophene) film with a compound called triphenyl-
sulfonium trifluoromethanesulfonate, a photoacid gen-
erator that produces triflic acid when exposed to light.
When the film reacts with the acid, it’s converted to poly
(p-phenylenevinylene), which has the light-emitting
properties characteristic of an LED and is one of the
best-conducting plastics known.

Scientists produced patterns of light by placing a
“mask,” which is essentially a cover with a pattern of
holes cut into it, over the light-sensitive polymer mix be-
fore it’s exposed to light. When the light shines through
the mask, the triflic acid produced remains localized in
the spots that were illuminated, and distinct patterns of
light-emitting regions are created. The process is so
precise that Bazan’s LED emits individual pinpoints of
light only five thousandths of a millimeter in width.

The team is now working on an LED that can emit pin-
points of different colors of light. The microlithographic
technique might also be used someday to make polymer
microchips by patterning conducting grids on polymers,
much like the way silicon chips are made. Call (716) 275-
1626, or e-mail: bazan@chem.chem.rochester.edu. RE

Analog/Mixed-Signal VHDL
Extensions Nearing Completion

ith many digital designers now being forced to
w design with analog and mixed signal, the push is

on to develop the analog/mixed-signal (A/MS)
versions of the well-known Verilog and VHDL high-
level design languages (HDLs). The VHDL
analog/mixed signal extensions have been the responsi-
bility of the IEEE Working Group 1076.1, headed by

Alan Vachoux of Lausanne University in Switzerland.

As of July 21, ballots for the extensions were officially
mailed, along with a language reference manual (LRM)
draft, to 175 experts worldwide for review and voting.
Also mailed with the ballots was a packet of related ma-
terials that included a tutorial, a language design report,
white papers, validation reports from Japanese mem-
bers, and a set of model examples from the University of
Southampton. Formal approval of the specification is
expected no later than the first quarter of 1998.

The next Working Group meeting is scheduled to take
place sometime between October 19-23 in Washington
D.C. at the VIUF (VHDL International Users Forum)
Fall 1997 conference. At this time, the IEEE balloting
process of the analog/mixed signal extensions will be dis-
cussed, as well as an update on work being done by the
IEEE Validation Committee Work Group. To obtain fur-
ther information on this VHDL extension, except for the
incremental Draft LRM and the integrated draft LRM,
check out the http:/www.vhdl.orglanalog web site. For
further information on ballots, ete., visit the group’s Inter-
net address: hitp:/fwww.vhdl.orglanaloghvwwpages/bal-
lot.html. cA

Six New Specifications
Expand Capabilities Of ATM

uring its July meeting in Montreal, Canada, the
D ATM Forum ratified six new specifications. These

new specifications greatly enhance ATM’s ability
to interoperate with existing LAN and WAN technolo-
gies, and enable rapid development of applications.

The first of the specifications approved is the Multi-
protocol over ATM (MPOA) 1.0, which provides a net-
work layer routing framework that maps routed and
bridged traffic to ATM-switched virtual channels. The
second is the LAN Emulation Over ATM (LANE) 2.0,
which uses the LANE User-to-Network Interface
(LUNI) to make possible LANE services to be distrib-
uted across multiple serves for scalability and reliabil-
ity of emulated LANSs.

The third ratified spec is the Inverse Multiplexing
for ATM (IMA) 1.0, which allows multiple T1 or E1 lines
to be multiplexed into a single ATM interface. Next is
the Voice and Telephony Over ATM (VOTA) 1.0, which
offers support for 64 kbits/s, G.711 PCM-encoded
switched voice services to ATM terminals. Then there’s
the Frame-based User-to-Network Interface (FUNI)
2.0, which enables enhanced support for switched ATM
services across a low-speed frame-based interface. Fi-
nally, the Dynamic Bandwidth Utilization in 64-kbit/s
Time Slot Trunking Over ATM Using Circuit Emula-
tion Services (DBCES) 1.0 provides support for legacy
services, enabling telephone communications across
ATM networks. Copies of the complete specifications
are available from the ATM Forum’s Web site at
http:/hwww.atmforum.com. LG

ELECTRONIC DESIGN/ SEPTEMBER 15, 1997




ELECTRONIC DESIGN / SEPTEMBER 15, 1997

- \l

NEWSLETTER

IPC Land-Pattern Calculator
Available On The Internet

he Institute for Interconnecting and Packaging
TElectronic Circuits (IPC) has made the IPC-SM-

782 Surface Mount Land Pattern Calculator avail-
able for computation on the Internet. The IPC-SM-782
has served as the standard for creating independent
SMT land patterns since it was released as a written
standard in 1987,

Initially, to keep up with the introduction of new tech-
nologies, the IPC came up with an electronic spread-
sheet for the standard. Thus, designers were able to
save considerable time by performing the complex land
pattern calculations from component input information.
Its one downfall, though, was its inability to access data-
bases created by users outside of the local computer sys-
tem.

To placate that problem, the IPC Designers Council
took the spreadsheet calculator, developed by the IPC
Surface Mount Land Pattern Subcommittee, and placed
it on the Designers Council web site. Designers can
search an approved land pattern database (meaning that
the component has been adopted by the EIA or EIAJ), or
search the user database by either a manufacturer name
or part number. Not only are land patterns shown, but
the assumptions behind the calculations are given as well.

To create a new land pattern on the SM-782 calcula-
tor, the designer has to follow several steps. First com-
ponent data must be input, as well as the fabrication and
assembly tolerances. The designer’s goals for solder
joint fillets also will have to be submitted. Upon comple-
tion of these inputs, the calculator will return calculated
values as a three-place decimal for the land geometry.
Finally, the designer is asked to evaluate and adjust
these calculations to produce even grid increments. If
the results are unsatisfactory, the designer can easily
modify them.

After a final review, the designer can submit the new
land patterns to the Designers Council. A one-time reg-
istration process is required so that the council can con-
tact a designer should questions arise.

To log into the calculator web site directly, go to:
http://search.ipc.org/SM782/default.asp. It can also be
reached through the IPC home page at
http:/fwww.ipc.org. Or for more information, call Lisa
Williams, IPC project manager, at (847) 509-9700, ext.
379; e-mail: willi@ipc.org. RE

Group Gets Funding To
Develop MTA Computer

he University of California at San Diego (UCSD)
T has received an award of $1.9 million from the De-
fense Advanced Research Projects Agency
(DARPA) to develop the Tera MTA (for multithreaded
architecture) supercomputer. UCSD and the San Diego

Supercomputer Center (SDSC) will lead a research
team that includes representatives from Boeing; the
California Institute of Technology; Jet Propulsion Lab-
oratory (JPL); Sanders (a Lockheed Martin company);
the Naval Command, Control, and Ocean Surveillance
Center; and Tera Computer. Tera designs and builds
high-performance MTA platforms for simulation and
database applications.

The Tera MTA, which lends itself to a multiprocessor
design, employs processors that support up to 128
threads of execution. It also makes use of a shared-
memory configuration to boost performance. Until now,
MTAs were observed primarily through simulations
and models. Now an actual evaluation can be done. A
single-processor prototype was recently developed
that ran 1.31 times faster than a Silicon Graphics Cray
T90 using the NASA NAS Parallel Integer Sort bench-
mark. For more information, contact the SDSC at (619)
534-5032 or on the Internet at hitp://www.sdsc.edu. Or,
call Tera Computer at (206) 325-0800; Internet:
http:/fwww.tera.com. RN

Licensing Program Launched
For MPEG-2 Technology Patents

igital video should take a step toward worldwide
D implementation with the inception of MPEG LA’s

MPEG-2 patent portfolio license. The portfolio is
expected to contain 33 U.S. patents essential for using
MPEG-2. Holders of the patents are Columbia Univer-
sity, Fujitsu, General Instrument, Lucent Technolo-
gies, Matsushita Electric Industrial, Mitsubishi Elec-
trie, Philip Electronics, Scientific-Atlanta, and Sony.
Licensors will license their essential MPEG-2 patents
to MPEG LA (MPEG Licensing Administrator, located
in Delaware) for sublicensing to manufacturers and
content providers.

Portfolio royalty rates will range from $4 for a TV
set-top box or computer incorporating an MPEG-2 en-
coder or decoder, to $6 for a camcorder using both an
MPEG-2 encoder and decoder. Packaged products such
as digital versatile disks (DVDs) will incur a royalty of
$0.04 if sold for consumer use and $0.40 if sold for com-
mercial rental.

MPEG-2 (Moving Picture Expert Group) is the fun-
damental technology underlying the efficient transmis-
sion, storage, and display of digitized moving images
and sound tracks crucial to high-definition television
(HDTYV), direct broadcast by satellite (DBS), digital ca-
ble TV systems, and all other forms of digital video de-
livery. MPEG-2 compresses digital information by re-
ducing spatial and temporal redundancies in binary
data streams, thereby conserving transmission re-
sources and storage space.

For more information, call (303) 331-1880; fax (303)
331-1879; e-mail: bfuta@mpegla.com. RE

Edited by Roger Engelke
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Maximum Interconnect Solutions ‘
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At Mill-Max, our produas are designed to meet the needs of the marketplace. Today's
interconnect applications require flexible solutions, and we take great pride in our ability
to respond to unique interconnect challenges. Our dedication to high speed tuming
technology and total control of resources. from raw materals to
finished product, affords our customers unsurpassed
flexibility. As North America's largest manufacturer of
precision machined IC sockets. connectors. and interconnect
components, we apply experience and expertise 1o senve our
customers with maximum interconnect solutions.

Call today for our new catalog. Design Guide to IC Sockets
and hiterconnect Components. 516-922-6000. Or for technical
support, e-mail us at: techserv@mill-max.com

The Great Wall of China; between the socket insulator . '

a remarkable construction, and PCB during the reflow cycle.

conforming and adapting to the Specially designed for all forms

contours of over 4.000 miles of of reflow soldering. the contacts .

rugged terrain. From beginning allow Q08" vertical travel to

10 end, challenged by surfuce equalize capillary action resulting
irregularities, success was achieved  from solder paste melting.

through maximum adaptability. Renowned for reliability and
Mill-Max Surface Mount DIP durability, Mill-Max floating :
Sockets with “Floating com_nct sockets pr(')\"ide i
Contacts™ are similarty designed kL. ﬂdﬂplﬂl?lllt}.‘ for nye
0 adapt to surface im-izulaﬁtics interconnect applications.

Our floating contacts contain @ Visit us Online
=254
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unique pin receptacles that at www.mill-max.com

compensate for the effects of and discover the latest in
/ application notes and

= product data.
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Motorola’s new RISC platform

decreases code size while
compacting the data stream

humming around the internal

buses in a low-cost, high-output
core of powerful performance

that shrinks power

consumption and




Remember how amazed you were when you saw Mighty Mouse?

Well, you'll get that same feeling with Motorola’s new

M+CORE"™ technology. Because we revved up this new microRISC

engine to give you superhero 32-bit performance out of compact

16-bit instructions. So just like our powerful little friend here,

it doesn’t spend a whole lot of energy to take your designs

to new heights. As a matter of fact, it takes only 1.8 volts.

And our mighty little core doesn’t even wear a cape.

To find out how Motorola can help you save the day,

Zip on over to www.motorola.com/mcore.

MOTOROLA

Semiconductor Products Sector

What you never thought possible.”

01997 MDTORNLA INC ALL RIGHTS RESORVEN MATORGLA AND « ARE REBISTERED TRADEMARNS
AND THE M+ CORE NAME AND LOGO ARE TRABCMARCS G MOTORDLA 1T MIGHIT MOUSE TN & & 1T VACOM T, e




Everything

we Know about

SDRAI

firdat=s

Micron knows Synchronous DRAMs inside and out. Micron’s
proven, .35U process technology ensures outstanding product
erformance and reliability. Agd to that, production efficiencies that
Eave evolved over years of producing both DRAM components and
modules. And because Micron produces components and modules at
one location, the highest standards in the industry are applied from
fabrication and assembly to final test. That’s a big advantage.

So, consider Micron when choosing a source for SDRAM modules.
Micron puts a lot into SDRAM DIMMs, so you get a lot out of them.

Configuration  Package Also available
2 Meg x 64 144-pin SODIMM (Graphics solution using our
2Meg x 6472  168-pin DIMM 256K x 32 SGRAM component)

4 Meg x 64/72  168-pin DIMM

For additional information, visit Micron at

|
|
|
|
l
|
2 klegx 8 44 pin TSOP 256K'512K x 64  144-pin SODIMM i
:
www.micron.com/mti or call 208-368-3900. |

MICRON
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' Diamond-Based Microelectronic CO And 0, Gas Sensor
'Shows Promise For High-Temperature, High-Sensitivity Operation

s the saying goes, “dia-
Amonds are forever,” and if

the researchers at
Physitron Corp., Huntsville,
Ala. have any say in it, dia-
mond-based microelectronic
£as sensors may go on operat-
ing forever, under nearly any
temperature condition. Dia-
mond is a wide-bandgap mate-

rial that’s capable of operating

-

at temperatures in the range of
hundreds of degrees Celsius.

oxygen gas vacancies in the
V Sn0, layer when it was ex- i
posed to CO and Op gases. |
3 A PECVD Process |
| 1 Catalytic $n0y Sensor fabrication starts with 1
— Intrinsic diamond a supporting substrate, which |
r can be tungsten (W), molybde- |
b diamond num (Mo), or p** silicon (Fig. 1). |
. Boron-doped p* polycrystalline |
| S " diamond films are then de-
posited on the prepared sub-
strate using a plasma-enhanced |

Physitron is developing
these sensors for the detec-
tion of carbon-monoxide
(CO) and oxygen (Oy) gases
at elevated temperatures well be-
yond the reach of conventional sili-
con-based sensors. So far, in testing,
the sensors have produced favorable
results at temperatures as high as
300°C, detecting less than 1 ppm of
hydrogen and a few ppms of O, and
| CO. But the potential exists for
{ much-higher-temperature operation.
i Such sensors have applications in

industrial process control, nuclear
power plant monitoring, mine safety,
home-environment monitoring, and
automotive exhaust emis-

. It is being developed by Physitron Corp.

eration. The discussion that follows fo-
cuses on the CO and O, sensors.

In the Physitron effort, diamond
was used in conjunction with tin-ox-
ide (Sn0,) to form what the company
calls a CAIS (Catalyst Adsorptive
Insulator Semiconductor) structure.
Due to its sensitivity to gases at ele-
vated temperatures, SnO, was the
ideal choice. To make the sensor, a sil-
icon-compatible process was em-
ployed. Gas detection was accom-
plished by measuring the change in

1. This figure depicts the structure of a diamond-based oxygen and
carbon-monoxide sensor made by plasma-enhanced chemical-vapor
deposition

chemical vapor deposition
(PECVD) process. A thin, in-
trinsic (undoped) diamond layer |
is next deposited on the p* dia-
mond layer. Films are deposited by using
a mixture of 99% hydrogen gas and 1%
methane gas in a microwave source oper-
ating at a frequency of 245 GHz with 1.5
kW of power. and running at a tempera-
ture of 850°C.

The films are annealed for one
minute in an argon (Ar) atmosphere at
a temperature of 800°C. Then a SnO
electrode is formed by depositing 800
of Sn on intrinsic diamond. A thermal-
oxidation process follows at 400°C for
one hour. Finally, a catalyst platinum :
(Pt) layer that’s under 500-A |

|

sions and engine monitoring.

thick is evaporated on the

Similar efforts to produce
high-temperature gas sen- 0
sors also are being investi-
gated with other wide-
bandgap materials such as
silicon-carbide (SiC).

The basic development for
the sensors was started at the
Department of Electrical and
Computer Engineering, Van-
derbilt University, Nashville,
Tenn. Physitron is working
with Vanderbilt University
to further develop the sensor
and commercialize the device
under Small Business Innov-
ative Research (SBIR) fund-
| ing provided by the Kennedy
| Space Center (KSC), NASA.

Current (mA)

Reverse bias
Vacuum = 0.01 torr

—_—

0.11or 0

R

0.6tor 0y

1o 0y

—_——

21torr 0p
——

ttorr 0

—a—

o 0
0

-

|
SnO, film to complete the ]
CAIS structure. }
Current-voltage (I-V) |
characterizations of the gas
sensor are performed with |
positive bias voltage applied
to the gate with the sub-
strate grounded (Fig 1,
again). I-V characterizations
were performed at 300°Cina
vacuum of 0.01 torr. The |
change in oxygen gas con-
centration was detected by
the large change in the for-
ward device current (Fig. 2).
Even for higher vacuum lev-
els of 6 torr, the I-V curve re-
mains fairly constant. As the
oxygen gas concentration in-

l The NASA KSC funded ef-
| fort includes both a hydrogen

2 creases, the device’s forward
current decreases by several

sensor and an oxygen sensor.
These devices are similar in
design, construction, and op-

2. Shown here are the IV characteristics and oxygen adsorption for the
diamond-based Physitron sensor for forward and reverse-bias regions.

milliamperes at a vacuum \
level of 6 torr (Fig. 3).
The sensor’s gas sensitivity
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s = Air (02)

£ £ -
| -1 g -2 o
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i - 280¢C 40C 30C 205°C
TN AT e ) R Sy Forward bias

: _5 1 1 1 1 1 1 '} 1 1 _‘ l l
| 0 2 4 6 8 10 -3 - ] 0
| Oxygen partial pressure (torr) Voltage (V)
| 3. As oxygen gas concentration increases in the Physitron diamond- 4. This figure demonstrates the IV characteristics for the Physitron
| based sensor, there is a large change in the sensor’s current—a diamond-based sensor for oxygen and carbon-monoxide gases. Data
| decrease of several milliamperes at a pressure of 6 torr. was obtained ot a temperature of 300°C.

can be measured in terms of the |
change in device current at a fixed |
voltage and a constant temperature E
versus gas partial pressure at differ-
ent temperatures. The negative di- !
rection of the curves indicates the de- !
crease in device current as oxygen is |
'
1
1
1
|
]
1
i
]
]
'

| adsorbed (Fig. 2, again). The curves
show a rapid increase in Al at low
oxygen gas concentrations, followed
by a saturation trend at high oxygen
gas concentrations. Also observed is
an increase in the device's sensitivity

in device current. The device’s I-V
characteristics go back to its value in
air when the CO gas is turned off.

to detecting oxygen gas with increas-
ing temperature. For a fixed vacuum
level of 10 torr, Al was recorded as -

0.4, -1.8, and -4.08 mA, for tempera- Figure 5 shows the sensor’s steady l
tures of 205°C, 240°C, and 280°C, re- ! state response for the reducing gas,
spectively. CO. in a 0.4-torr environment of oxy-

The sensor also was tested for its I- | gen at severul operating tempera-
V characteristics while detecting CO | tures and a fixed bias voltage. The
gas flowing at a rate of 10 ml/minute i positive directions of the curves in
in an O, ambient at a temperature of ! Figure 5 versus the negative direc-
300°C (Fug. 4). The reduction reaction ! tions of those in Figure 3 reveual that
between pre-adsorbed oxygen and | the introduction of CO gas (or the re-
CO in the sensor leads to an increase | duction of pre-adsorbed oxygen by

-0.1
| = 240°C 225°C 210°C - 0 co f co
{ : —{— — o =0 s e g
: b 015
, 15 I l
| po _ -k :
|| & £
| Py £
< 0.5
2] -
o | Air Air ™ Air
o | & 230 L
=
= k V=-15V
= In a 0.4-torr 07 gas environment T-=300C
& 0 " 1 s 1 N t . 1 L -0.35 | L i 1 “ L 1
Ny | 0 4 4 ] 8 10 0 20 40 60 80 100
§ | [ CO partial pressure {torr) Time (seconds) 1
vl |
g ] 5. The steady state response of the diamond-based Physitron sensor 6. This figure shows the typical reproducibility of the diamond-based
=] | shows the change in device current as a function of carbon-monoxide hydrogen and carbon-monoxide sensor from Physitron. Device response
=) | partial pressure and temperature. and recovery times are in seconds.
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In the never-ending battle to design more fanctio

powerful new ally. Murata multilayer ITCC technology.
’Whilc others are still on the drawing board,

Murata has mature chip LC filters, PLL modules, chip

antennas, VCOs and more in production. Our unrivaled

To give your designers a competitive advantage,
we won't hesitate to stack the deck.

experience with advanced ceramic base materials,
expertise in integrating custom circuits and ability to
integrate passive with active result in functional packages
no one else can match. When you team with our designers,
you simplify circuit design, reduce total cost and improve
performance. Let us show you how to turn your toughest

design challenges into winning competitive advantages.

Call 1-800-831-9172 or visit www.muratacom

©1997 Muroto Elecironics North America, Inc., 2200 Loke Park Drive, Smyrno, Go. 30080. All Rights Reserved,
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CO) increases the sensor’s
current. There’s also an in-
crease in Al with increasing
temperature in the sensor’s
steady state response for CO
gas. In a 9.4-torr environ-
ment of CO gas, Al is mea-
sured as 0.7 mA, 1 mA, and
1.5 mA for temperatures of
210°C, 225°C, and 240°C, re-
spectively. There’s no re-
sponse to CO gas in the ambi-
ent with oxygen gas present.

Measurements made indi-
cated that the sensor has
typically reproducible re-
sults for Ogand CO gases at a
temperature of 300°C (Fig.
6). The device’s same tran-
sient behavior shows a re-
sponse time in seconds, re-

vealing that the response is 7. As seen in the figure, A TO header, 1.5 cm in diometer, holds the

atoms (or increase of oxygen
vacancies) in SnOy. Increas-
ing the oxygen vacancies also
increases the conductivity of
Sn0,, causing the sensor’s
current to recover in the
presence of CO gas.

The sensor has been packaged
in a TO header, 1.5 em in diame-
ter (Fig. 7). Two devices are in
the header to allow for back-
ground subtraction and temper-
ature compensation. In addition,
a heater is built into the sub-
strate to allow operation at tem-
peratures that enhance the sen-
sor’s responsivity. Future
versions will incorporate the two
devices as well as the heater into
asingle monolithic chip. The sen-
sor can also be configured to
sense other chemicals through

fast enough and highly sensi- Physitron diamond-based oxygen and corbon-monoxide sensor. design variations,

tive at that temperature.

Oxygen Vacancies

Gas detection with the diamond-
based sensor is achieved by the modifica-
tion of the oxygen vacancies in the SnO,
film when it is exposed to oxidizing or re-
ducing gases. Sn0O, is a widegap semi-
conductor material with excess metal
ions or oxygen vacancies, which act as
donors, contributing electrons to the
conduction band. When oxygen gas is in-
troduced from the atmosphere at high
temperatures, atomic oxygen can diffuse

Physitron Corp. is looking
into the bulk region from the surface, | for industrial partners to help further
leading to a decrease in the number of develop, manufacture and sell this
oxygen vacancies in SnO,. Since the con- 1 technology. The sensor project is man-
ductlvlty of SnO, arises ﬁ'om the oxygen . aged by T.G. “Bo” Henderson, vice
vacancies, the decrea.se of oxygen vacan- ' president for Advanced Technology
des also decreases the conductivity. This ! ! Applications.
modifies the voltage distribution that’s . For further information call (205)
across the SnO,/intrinsic-diamond st.ruc- 534-4844; fax (205) 534-4846; e-mail:
ture, leading to the decrease in the sen- bo@physztron com; the World Wide
sor’s current. ' Web: hitp://www.physitron.com; or

CO detection is attributed to the re- : write to Physitron Corp., 3304A
duction reaction between oxygen and | Westmill Dr., Huntsville, AL 35805.
CO, leading to the decrease of oxygen | Roger Allan

SANYO
OS-CON

| E.S.R. (ma) | Ripple Current (mA)
e 100Khz300khz | ToOKhe 4S9

|
4SPS60M | 4V/560pF 14 4,080
45P820M | 4V/820yF 12 5,040
45P2200M | 4V/2200pF 10 7,100
6SA330M | 6.3V/330pF 25 3,500
10SA220M | 10V/220pF 27 3,370

LOWEST E.S.R. CAPACITOR 20SS150M | 20V/1500F 30 ‘ 3,200

Lowest E.S.R.

30SCIOM | 30V/10uF 110 [ 1,380

12m£2 at 100Khz ~ 300Khz (820pF/4V)

High Allowable Ripple Current

7100mA: 2200pF/4V Size $12.5x22
9750mA: 2200pF/6.3V Size $16x25

Stable at Wide Temperatures
55°C ~ +105°C

Note: Available Model (Voltage vs Capacitance):
30V 1~10pF, 25V 0.1~47pF, 20V 1.0~150pF,
16V 0.1~1000pF, 10V 4.7~330pF,
6.3V 6.8~2200pF, 4V 68~2200pF.

\

Frequency Khz

Sanyo Video Components Corp. ® Tel: CA 619-661-6835/415-960-8582 Ex-30
AR 501-633-5030 * NJ 201-843-8100 * http://www.sanyovideo.com
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The Internet
Appliance Toolkit
(IAT) includes:

everything on the demo, plus
visual application builder
built-in internationalization
watcom C/C++ compilers

drivers for hundreds
of PC peripherals

embedded filesystems
demo apps with source files
scalable fonts

embedded OEM pricing

.. and much more!

QNX Sof Svstems Lid., 175 Terence Matthe

QNX Software Systems

~ BUI

THE INTERNE
INTO JUST ABO

NYTHIN

HERE'S PROOF

ll....'.‘.......ll......’..'.

D
)
51

Build the Internet into smart phones, set-top boxes, photocopiers, kiosks,
printers, PLCs ... anything!

Better yet, build it on time. The IAT, used to create this demo, comes with
everything you need, from rapid application development tools to Internet
apps to source code. Bulld a custom browser in days, not months!

And talk about performance. With the IAT and QNX you can use low-
cost x86 platforms to deliver incredible speed and reliability. Believe it!

Download your free
1.44M demo today!

www.qnx.com/iat CW
The Leading Realtime OS for PCs

L

or call:

800 676-0566 (ext. 2245)

ce 613 591-0931 Fax. 613 54:-3579 Europe: 49 . W

e Systems Ltd. A
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“In the MIPS RISC
game, it's not whether Philips =
wins or loses. It's finding new ways
to let our partners down gently.”

“When our partners

get a design win, we all win.
When LSI Logic wins, we gloat.
But just a little.”




“| think 1DT once lost a design win to one of our partners.
But then again, | may have just imagined it.”

“It’s not like NEC calls our MIPS partners to say, WE WON, WE WON
after getting the design win. Okay, so we did it once.”

“Toshiba has never actually lost a design win. We prefer to
think of it more as sharing with our other MIPS partners.”

When promoting the world’s #1 RISC architecture, the MIPS® partners are,
“rah rah go team.” But when it comes to getting the design win, well, that’s when
the loving stops. See, they might be partners, but they're also competitors.
Now, it would have been nice to have each of the MIPS partners say a
few words about their individual strengths. But frankly, each partner has their own
virtues and just way too many strong points to mention in one ad. (That, and the
fact that they couldn’t agree on who would go first.) So to simplify matters, just
remember this: each partner is
turning out incredible versions of
this open, scalable architecture.
Which means the partner you select will give you the perfect embedded processor
for your design. You can also expect the broadest range of industry leading
tools. So your idea gets to market faster. And it gets there for less than those
conventional embedded processors.
If you'd like to see the online version of this heartfelt corporate harmony,
visit www.TeamMIPS.com.
Partners working together. Each with their own strengths. Competitors
fighting for your business. May the best company win.

See us at Embedded Systems Conference West, Booth #1320 www.TeamMIPS.com
@@ Only MIPS Rleﬂ:nbedd;i
. processors offer you

of price/performance,
manufacturing expertise
and development twols.

S5 SiliconGraphics
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The T1 Framer for
Every Application

] e * Fre ay ¢ Internet Access  Remote Access ¢ Modem Pools e

Equipment ¢ Multiplexers * Channel Banks e DLC

o ) * M13 Multiplexers » Wireless Base Stations & Controllers

We've taken the industry’s first T| Single-Chip
Transceiver, the DS2151, and added more
features without adding cost. The DS2152
Enhanced T1 Single-Chip Transceiver

starts with all the great features of

the original:

Jitter
@ Incorporates line C) “ea:ﬂOﬂ
interfacing, framing, oy F“eﬂ/
elastic stores, and

line monitors in a
small, 100-pin LQFP
package, saving
board space,
component count,
and cost

@ Handles both long
and short haul lines N,
so it can be deployed *'@F dy,

B are
anywhere within the v,
network olce

Sign,
Provides same footprint
for T1 (DS2152) and
El (DS2154) de-

vices, allowing

you to move from

the North American

to the European/

Asian market with a
simple chip change

uv"oﬂ

Less Firmware; One Processor

Qf:r Multiple Channels

But the DS2152 then goes on to add features to increase
flexibility with two goals in mind. First, it incorporates
more functions in the hardware, eliminating the expense
and time required for firmware or external hardware de-
velopment. Second, the new chip reduces processor real-
time servicing. One processor can now service multiple
channels, reducing board space consumed and costs for
additional chips.

f& DALLAS

G The New Features Menu

® Crystalless Jitter Attenuation: A single
(/4 T1 clock source can now serve up to 28
channels, greatly reducing the board space
required and the cost of multiple crystals.

This feature is especially advantageous
in multi-port designs.

@ Hardware Voice Signaling Support:
The DS2152 can move signaling across
the user’s backplane without firmware in-
tervention, which unburdens the host from
handling the real-time voice signaling and
leaves it free to perform other functions.

@ Non-Multiplexed and Multiplexed

Bus Option: Your equipment can directly

£ connect to an inexpensive 8-bit controller or a
complex 16- or 32-bit host.

f @ Per-Channel Conditioning: The user can
“groom” each DSO channel independently as
required, especially useful in Fractional T1
applications and for testing and provisioning
DSO0 channels.

@ T1 FDL Hardware Support: The DS2152 has
a full HDLC controller with 16-byte buffers along
with a complete Bit-Oriented Code (BOC) control-
ler, allowing the host a full second of processing
latency. Even the most heavily loaded host will
have time to handle the real-time needs of the FDL.

Truly the framer for every T1 application, the DS2152
has been fully tested to meet all of the latest T1 specifi-
cations. A design kit is available to help you get up and
running quickly.

To receive data sheets and application
notes on the DS2152 Enhanced Single-
Chip T1 Transceiver, visit our Web site
at http://www.dalsemi.com. Or call us
at (972) 371-4448.

B SEMICONDUCTOR

Visit our Web site at http://www.dalsemi.com/

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 < Phone: 972-371-4448 < Fax: 972-371-3715
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 Exploring architectural design issues for advanced microcontrollers

RISC Controller Merges DSP
And Control Functionality

Tricore Processors Ease System Design By Combining The Best
Features Of DSPs And High-Performance Embedded Controllers.

n any complex control sys-
I tem, it is a rarity to not find

the system employing either
a 16- or 32-bit embedded con-
troller or a digital-signal proces-
sor (DSP), or both a controller
and a DSP chip. However, as
power, space, and programming
requirements force designers
to look for chips that consume
less power, provide higher lev-
els of system integration, or can
be programmed more effi- §
ciently, suppliers of controllers
and DSP chips are merging the
separate architectures so that a
single chip can perform both
control and signal-processing
functions.

Several companies have tried
to tackle such system needs by
integrating separate DSP
blocks onto embedded con-
trollers, or adding simple DSP-type
hardware support and instructions
(multiply-and-accumulate (MAC), for
example) to the CPU’s instruction set.
These first-generation solutions still re-
quire somewhat independent program-
ming for the DSP and control opera-
tions, thus providing little synergy and
program-code savings. Now, a more
highly integrated solution, the Tricore
processor family developed by
Siemens, provides designers with a uni-
fied DSP/controller architecture that
results in a single-chip solution that has
a high code efficiency and consumes less
than 1 W when running at 100 MHz.

To achieve the high level of integra-

Dave Bursky

=

tion and performance, designers at
Siemens started with a high-perfor-
mance, three-instruction-issue 32-bit
RISC CPU core. The core is based on a
novel real-time multitasking engine
that takes advantage of high-capacity
on-chip memories and nanosecond con-
text switching to provide control and
DSP functionality from a single core.
The core will be used as both a building
block and as the heart of a family of
standard products.

As mentioned earlier, Siemens will
offer the Tricore in two forms—as a core
and as part of a family of standard prod-
ucts. As a core building block, it allows
designers to craft their own system-on-

& COVER FEATURE

a-chip using the core and addi-
tional memory and peripheral
building blocks (megacells) from
the Siemens design library or
custom blocks they create. As
part of a family of standard prod-
= ucts, it can be programmed and
immediately be put to work.
The first chip in
that standard family
will contain the Tricore proces-
sor, a 2-kbyte instruction cache,
a 2-kbyte data cache, a 2-kbyte
data SRAM, two 64-kbyte
blocks of embedded
DRAM—one for data storage
and one for program
storage—and a generous selec-
tion of peripherals. Those pe-
ripherals include two UARTS, a
synchronous serial channel,
general-purpose timers, a
watehdog timer, two DMA
channels, an external bus interface that
includes a controller for external mem-
ory, a boot-ROM interface, and a JTAG
test port with on-chip debug support, all
in a 144-lead plastic quad-sided flat
package (Note: The 2-kbyte instruction
cache can be used as both program
memory and cache, 1 kbyte at a time).
The Tricore logic will initially be fab-
ricated in a 0.35-um CMOS process. It
will operate at clock speeds of up to 100
MHz from a 3.3-V supply and deliver an
average sustained throughput of about
130 MIPS. With such speed and the
multitasking architecture, the core can
deliver any combination of instruction
performance—80 microcontroller

5, 1997
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TECH INSIGHTS MERGED DSP AND RISC PROCESSOR |

|

MIPS and 50 DSP MIPS or 40

microcontroller MIPS and 90

User-configurable instruction memory (cache, DRAM, or flash)

DSP MIPS, ete., depending on
the problem to be solved. In

Instruction memaory interface

1999, Siemens expects to re-

lease a faster, 150-MHz ver-
sion with a throughput of close
to 200 MIPS, as well as a 100-
MHz enhanced version with
on-chip single-precision float-
ing-point math. Even higher-
performance, architecturally

CPU core
| Instruction control unit l

'
I Integer execution unit IL Load/store unit ]

!

General-purpose
address registers

General-purpose
data registers

I System control registers ]

enhanced versions are
planned for the new millen-
nium.

Many Applications

Data memory interface

Applications for the com-
bined DSP/control capability

User-configurable data memory (cache, DRAM, or flash)

abound. One example is in the

proach made possible with ex-
tremely fast context switch-
ing allows the Tricore to con-
solidate the functions of
multiple 8/16-bit controllers
and DSPs (Fig. 1). By taking
the key features of DSP en-
gines, microprocessors, and
microcontrollers, the proces-
sor is poised to deliver the
best system performance ver-
sus price when compared to
the other current solutions of
separate DSP and controllers,
or combined DSP/controller
cores on a single chip.

The multitasking approach
used in the processor needs
some explanation. A task is an
independent thread of control,

forthcoming generations of 2. The Tricore consists of the CPU and associated data and
instruction memories. The CPU includes 32 general-purpose 32-bit
registers that are subdivided into 16 data registers, 16 address

registers, and a trio of system control registers. The superscalar

32-bit CPU in the core can issue up to three instructions
simultaneously and executes a mix of 16- and 32-bit instructions to
maximize code efficiency.

high-storage-capacity disk
drives, which will require
more exacting control and sig-
nal processing. With this sin-
gle chip, designers ecan not
only perform the control logic
operations, but also the head
positioning using a closed-loop DSP |
servo algorithm. The combined func- |
tionality (including the on-chip flash 1
and RAM) could result in a single-chip E
solution where previous systems would !
require as many as five chips. DSP- !
based modems also would be good ex- !
amples of where the Tricore would do ,
well—the single chip would replace a |

DSP engine, a microcontroller, some
RAM and flash memory, and other
logic. Multifunction peripherals such
as combination desktop faxes/scan-
ners/printers also could take advan-
tage of the functional integration of-
fered by the merged control and DSP
engine.

The “virtual” multiprocessor ap-

DSP capabilities
* Full-featured signal processing: Lk
-Bit manipulation unit

Virtual multitasking
machine
* Single instruction set
(16-, 32-bit)
* Common development
environment

<«~/~ — —@| Microcontroller capabilities
* Integrated peripherals
* "System” performance

! « Application optimization

f * Fast interrupt response

-Zero overhead loop

Microprocessor capabilities

-Sustainable single-cycle
multiply-accumutate * High clock speeds
-Address modes * C/C++ language support
* Load/store
* Large register set

* Task switching

1. By combining the key aspects of high-performance digital signal processors, microprocessors
and microcontrollers, the Siemens Tricore architecture provides designers with o 32-bit RISC-
based engine that delivers top-notch signal processing and control performance.

and there are two types of
tasks: software-managed
tasks and interrupt service
routines (SMTs and ISRs, re-
spectively). SMTs are created
through the services of a real-
time kernel or operating sys-
tem and are dispatched under
the control of scheduling software.
ISRs are dispatched by the hardware
in response to an interrupt. In the
CPU, ISRs refer only to code that is in-
voked by the hardware directly. SMTs
are sometimes referred to as User
Tasks, assuming that they will execute
in user mode. Each task is allocated its
own permission level and individual
permissions are enabled/disabled pri-
marily by I/0-mode bits in the program
status word register.

Associated with any task is a set of
state elements known collectively as
the task’s context (everything the
processor needs to define the state of
the associated task and enable its con-
tinued execution). The context is di-
vided into an upper context, which con-
sists of address registers of A10 to A15,
data registers D8 to D15, and two pro-
gram status registers; and a lower con-
text, which consists of address regis-
ters A2 to A7 and data registers DO to
D7 plus the program counter. Upper
context registers are designated as

nonvolatile for the purposes of function |

calling. The remaining address regis-

ters—AO0, Al, A8, and A9—are defined ‘

as system global registers and are not
included in either context partition, and
are not saved and restored across calls
or interrupts. The operating system

t
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Audio Excellence

PCM3000—Low Cost, AY Stereo Audio CODEC

PCM3000 is a single chip stereo audio CODEC with single-ended OPA134—Superior nd li
analog voltage input and output. Fabricated on a 0.6p CMOS process, S pe Sound Qua ity 0p Amp

PCM3000 is rdeal for many cost-sensitive consumer applications ~ OPA134 is Burr-Brown's newest ultra-low distortion, low noise
where performance is required. Both the ADC and DAC employ ~ OP amp for high performance audio equipment. OPA134 offers
delta-sigma modulation with 64X oversampling. PCM3000 operates mproved headroom and low THD (0.00008%). The dual version,
with left-, right-justified, 12S or DSP data formats. The device canhe  OPA2134, has separate circuitry that prevents anomalies when one
controlled with a 3-wire serial interface for special features. An ideal 0P amP is overloaded or short-circuited. Key specs include: 8MHz
price/perfarmance solution for surround sound processors, DAT ~ GBW, 20V/s slew rate, and 8nV/vHz voltage noise. OPA134 is priced
recorders, and digital mixers. PCM3000 is priced at $7.05 in 10005, &t $0.87 in 1000s; OPA2134 at $1.09 in 1000s.
FAXL/NE# 11339 « Reader No. 80

Products Description  Bits nﬁ:ﬁ;‘;c SNR  THD+N s;wn?;;é“ Rate vs:lgg:;i Package (80%%%%’133 sgfvaig:r#
PCM3000  CODEC 18 9dB 988  -90dB 48kHz #5V  28-PinSSOP 11342 81
PCM171748  DAC 1618  96dB  100dB  -90dB 48kHz ~ +2.7t0+5V  20-PinSSOP 11289 82
PCM1719 DAC 1618  96dB 10008  -884B 48kHz 45V 28-PinSSOP 11343 83
PCM1720 DAC 162024 9608 10008 -90dB 96kHz #5V  20-PinSSOP 11333 84
PCM1723 DAC 162024 94dB 9608  -B8dB 96kHz 45V 24-PinSSOP 11344 85
PCM1725 DAC 16 95dB  97dB  -840B 96kHz 5V 14-PinSOIC 11373 86
PCM1726 DAC 16 96dB 10008  -90dB 96kHz +5V  20-PinSSOP 11345 87
www.borr-brown.com/Ads/PCM3000-Ad. html BURR - BROWN®

Burr-Brown Corporation
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TECH INSIGHTS MERGED DSP AND RISC PROCESSOR |

will normally use them to reduce sys-
tem overhead.

In the processor, tasks are switched
when a trap or interrupt is taken, or
when a return from exception is exe-
cuted. The operating system causes a
synchronous task switch by modifving
the processor’s return context pointer
and issuing a return from the system
call trap that invoked the OS. To take
an interrupt, the interrupt control logic
synthesizes 1 CALL instruction and in-
serts it into the execution stream.
When the synthesized CALL is exe-
cuted, the upper context is automati-
cally saved and restored by hardware,
while saving and restoring the lower
context is left as an option for the new
task. Linked lists are used to

matrix addressing.

Furthermore, the arithmetic unit
can perform operations on packed data,
executing two 16-bit or four 8-bit oper-
ations in parallel (two 16-by-16-bit or
four 8-by-8-bit multiplies, for example),
thus further speeding calculations.
Word sizes also are tlexible, with the
processor capable of performing opera-
tions on 8- to 64-bit data words. The
processor supports a wide range of
data types as well—Boolean, bit
strings, character, signed fraction, ad-
dress, signed/unsigned integer, and
IEEE 754 floating-point information.

Complementing the unified instruc-
tion set is a large, uniform register set
(32 general-purpose registers—16 for

style load-store architecture that can
issue up to three instructions per cycle |
(Fig. 2). High DSP throughput also is
supported by the ability of the core to
sustain one MAC operation per cycle |
thanks to zero-overhead loop operation
and the ability to load up to four 16-bit
operands per cycle. Math operations |
can be performed with saturating ,
arithmetie commands, which, in many
cases, will result in more efficient cod- |
ing and eliminates the need to set a
made bit. Floating-point operations are '
done in the first implementation of the
Tricore via software emulation, al-
though, as mentioned earlier, hardware
floating-point support is planned for fu-
ture versions.

Bit and Boolean operations

connect contexts when multi-
ple interrupts are nested.
And, since the core uses a
wide bus to memory, all upper
context registers can be saved

Interrupt request module

or restored in two cycles.

Efficient Instructions

CPU core
(see Fig. 2)

Timing module

il

Serial interface module

e m—
| —

To obtain the seamless
DSP and control capability,
the Tricore processor employs
a unified instruction set that
contains a rich set of data
types and addressing modes.
In addition, the instruction set
includes both 32- and 16-bit in-
struction formats, which can

(SPI, UARTS)

Debug/emulation module

Flexible peripheral interface

| <gmmmy| TWO-ChanNEl DMA/peripheral
control processor module

External bus interface

also are critical for various
controller operations, and the
Tricore comes replete with a
large assortment of bit opera-
tions—bit logical, bit-field in- |
sert and extract, bit-field |
double extract, and others. |
Also included in the core is a '
J
I
|
!

fast hardware-supported
task-switching mechanism
(via a wide bus to memory)
that allows the core to switch
from a control to a DSP task |
in just two cycles (less than |
100 ns). Interrupts are |

processed as injected tasks,

thus keeping the program

be freely intermixed, allowing 3. Connecting the Tricore to the on-chip peripherals and the external
world, the flexible peripheral interface bus provides an 800-
Mbyte/s demultiplexed 32-bit address, 64-bit data path for
peripheral support functions to tie into. In the first off-the-shelf
version of the Tricore processor, the peripheral functions included on
the chip comprise an interrupt request module, a timing module, a
serial interface module, a debug and emulation module, and a two-
channel DMA control module.

the compilers to produce ex-
tremely compact program
code, and achieving an esti-
mated 30% savings in code
space versus a 32-bit-only in-
struction set. Even though
much attention was paid to
saving code space, the core
can address a4-Gbyte unified data, pro-
gram, and I/O address space, eliminat-
ing potential restrictions of a limited
address range.

To handle DSP operations, the
CPU was given the capability to per-
form saturating arithmetic, zero-over-
head looping, and two 16-by-16-bit
MAC operations in a single cycle. Also
included in the core are instructions
for Min, Max, Limit, and Subtract Ab-
solute (for distance measurements).
The processor handles complex ad-
dressing modes—butterfly and circu-
lar—such as needed for fast Fourier
transforms—and real, complex, and

addressing, 16 for data—plus three
system registers—two for program
status and one that serves as a program
counter), and the ability to integrate
large amounts of memory on the chip
(up to 2 Mbytes of DRAM, or 512
kbytes of flash, or large blocks of
SRAM, ROM, OTP, or some combina-
tion of these). Furthermore, thanks to
the large design library available from
Siemens, designers have a wide variety
of peripheral building blocks they can
select from to incorporate on applica-
tion-specific versions of the chip.

The core itself consists of a 32-bit
data path structured in a Harvard-

flow relatively simple.

To facilitate many of the
high-speed operations, the
core employs a wide memory |
interface (128 bits wide in the
first implementation). Such a |
wide bus eliminates many of |
the bottlenecks that are typi- |
cally encountered in inte- |
grated solutions that place DSP and {
CPU blocks on the same chip and only
use a 32-bit bus. Thus, the wide bus al- '
lows the CPU to save the contents of
up to 16 registers in two to four cycles |
when executing a CALL or interrupt, |
operation. That also reduces the inter- }
rupt latency by avoiding long multicy- !
cle instructions.

As noted earlier, interrupts are im- |
plemented as hardware-injected |
CALL instructions; the target address ‘
of the CALL is caleulated from the in- |
terrupt’s hardware priority, which is a
number in the range of 1 to 255. The in- 1
terrupt priority number indexes a vec- |

el




microPackages!

Largest Selection of microPackage Amplifiers and A/D Converters—

»

»

-

o (800) 548-6133 | Reader
Amplifiers S0T-23-5 MSOP-8 SSOP-16 FAXLINE# | Service #
MicroPower, Precision CMOS Op Amp, 1g=20yA/Chan. 0PA336 0PA2336 OPA4336 11380 350
Precision Single-Supply Op Amp, 13=250pA 0PA234 11318 351
MicroPower, Single-Supply Op Amp, §3=3503A/Chan. 0PA237 OPA2237 0PA4237 11327 352
Low Distortion, Wideband Op Amp, 450MHz 0PAG42 11190 353
Low Distortion, High Gain Op Amp, 900MHz 0PA643 11191 354
Wideband, Unity-Gain Stable Op Amp, 560MHz OPA650 0PA2650 11264 355
Wideband, Gain>2 Op Amp, 350MHz OPAB51 11265 356
Wideband Current-Feedback Op Amp, 900MHz 0PAG58 0PA2658 11268 357
instrumentation Amplifier, 1g=175pA INA126 INA2126 11365 358

Black=single Blue=dual Red=quad
» (800) 548-6133 | Reader
A/D Converters MSOP-8 FAXLINE# | Service #
12-Bit, Unipolar, Serial Output—200kHz Sampling A/D Converter at 2.5mW ADS7816 11355 359
12-Bit, Bipolar, Serial Output—200kHz Sampling A/D Converter at 2.5mW ADS7817 11369 360
12-Bit, Unipolar, Serial Output—75kHz Sampling A/D Converter at 9.6mW ADS7822 11358 361

www.burr-brown.com/Ads/micropackage-Ad.html

Burr-Brown Corporation

BURR - BROWN©®

e
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Looking

for
Consultants?

EEE-USA’s Directory of

Electrotechnology
Consultants is a must for
any company or institution
that uses technical or
management consultants.
The Directory lists
independent consultants
who are operating as sole
practitioners or in small
businesses and also gives
detailed information
regarding specific areas of
expertise.

Prepared by the
Coordinating Committee of
the Alliance of IEEE
Consultants’ Networks, the |
Directory is available as a
searchable database on the
Web at <http.//www.ieee.org
/usab/DOCUMENTS/
CAREER/AICN/dbform.
html>.

Or, for a free hard-copy
version, contact Bill
Anderson at:

THE INSTITUTE OF ELECTRICAL
”  AND ELECTRONICS ENGINEERS, INC.

IEEE United States Activities
1828 L Street, NW, Suite 1202
Washington, DC 20036-5104

Phone: 202-785-0017 Fax: 202-785-0835
Email: w.anderson@ieee.org

TECH INSIGHTS DSP/RISC PROCESSOR |

tor of short code blocks that contain
the initial instructions of the inter-
rupt service routine for that inter-
rupt. The code blocks are eight words
each in size, sufficient for 8 to 16 in-
structions. Small, fast, interrupt ser-
vice routines may fit entirely within
the eight words of the code vectory
entry; otherwise, the entry must ter-
minate with a branch to the remain-
ing code of the ISR.

Beyond The Core

The Tricore also is capable of con-
trolling multiple on-chip peripherals
and includes powerful memory protec-
tion and on-chip debug support. On-
chip peripherals are interconnected to
the core via the flexible peripheral in-
terconnect (FPI) bus, which is a core-
independent demultiplexed bus with
up to 32 address bits and 64 data bits
(Fig. 3). It can handle a peak through-
put of up to 800 Mbytes/s when clocked
at 100 MHz.

The bus allows an unlimited number
of peripheral modules to be connected,
but only up to 16 masters (masters can
initiate and control transactions, slaves
only support simple reads and writes of
registers, and master/slave blocks sup-
port advanced features such as split
read transfers and error handling). Data
can be transferred in 8-, 16-, 32-, or 64-bit
wide words over the bus. Split transac-
tions can be done to accommodate fune-
tions with long response times.

Memory support includes multiple
protection modes (User 0, no peripher-
als; User 1, regular peripherals; and Su-
pervisor, all peripherals and system reg-
isters. The memory also is protected
with code and data-range tables, thus
eliminating writes to code and read-only
data, and execution of data. A CALL
depth counter prevents runaway recur-
sion and “return-to-nowhere occur-
rences,” while a null-pointer check
avoids potential wild null pointers. De-
bug support includes debug triggers for
flexible breakpoints, and a bidirectional
debug port that permits an emulator to
access the internal state and communi-
cate with a debugger.

The processor also includes a real-
time trace feature to provide designers
with a nonintrusive cycle-accurate
trace capability. On a set of four pins,
the processor can provide on a cycle by
cycle basis the following information:
the number of sequential instructions,

1

whether the instruction is a loop op- ‘
eration, a relative or absolute branch,
an indirect branch (along with the ad-
dress), or an exception and interrupt |
(with the associated address). Ad- |
dresses are sent through an addi-
tional 4-pin output in eight eycles via
a FIFO buffer.

To aid in development, Siemens has
created an instruction set simulator
that it includes in the Tricore Design
Kit. The simulator allows designers to
benchmark the performance of the
core against both dedicated DSP chips
and general-purpose controllers that
contain DSP enhancements. Initial re-
sults of simulations done using cus-
tomer benchmarks indicate the DSP
performance is equal to or better than
both types of competitive chips, with
the added benefit of the functional in-
tegration.

For software and hardware develop-
ment Siemens has pulled together a va-
riety of tools, some internally developed,
some available from third-party suppli-
ers (Tasking, Green Hills Software, Ac-
celerated Technology, Nohau, Hitex,
Ashling, Kontron, and others) that sup-
port high-level-language software de-
velopment, compilers, real-time operat-
ing systems, simulators, and debug
tools. These tools will complement the
hardware and ASIC development tools
that will allow designers to custom-craft
their ideal solution. The typical hard-
ware design flow might start with a Ver-
ilog or VHDL desecription, which ean
then go to logic synthesis tools and then |
on to a simulator/fault/timing analyzer
and finally on to chip layout once known
flaws are eliminated. |

PRICE AND AVAILABILITY

The initial version of the Tricore will be
ready for sampling in the second quarter of
1998. The processor will be housed in a 144-
lead PQF P and will sell for between $10 to
$15, depending on the volume. Although |
physical samples are not immediately
available, the software tools are and designs Y
of application-specific versions can start at |
once. ‘

Siemens, 10950 N. Tantau Avenue, Cu-
pertino, CA 95014; Tapan Joshi, (408) 895-
5005; fax (408) 895-5020; e-mail:
tapan.joshi@sci.siemens.com; Internet:

http:/fwww.siemens.com. CIRCLE 540
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HIGHLY 541
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Single Supply microPOWer

INSTRUMENTATIONIAMPLIFIER

Input
Range To

Negative

microPower Instrumentation Amplifier

INA122 is a single-supply, microPower instrumentation amplifier
that operates on only 60pA—an industry first! Its two-op-amp
design provides excellent performance and is ideal for portable
instrumentation, battery operated equipment, industrial sensors,
and multi-channel data acquisition.

INA122 can operate with single power supplies from 2.2V to 36V
as well as from dual supplies. The input common-mode range
extends to 0.1V below single supply ground. One resistor sets
gain from 5V/V 1o 10,000V/V.

Better than “Build Your Own”

You need more than single supply op amps and precision resistors
to make an IA like the INA122! Special input buffers offset the
input voltages to achieve common-mode range to (and below) the
negative rail. INA122's precision, ratio-matched resistor network
offers excellent common-mode rejection at an affordable price
and a minimum of circuit board area.

Burr-Brown Corporation

Output
Swings
Rail-to-Rail

Key Specifications

* Low Quiescent CUrrent............ccoveccieriricineicnninens 60pA
« Wide Supply Range:

Single SUPPIY...ceeeeerereieieiecrereeecceias 2.2V to 36V

Dual Supply oo -0.9/+1.3V to £18V
e Common-Mode Range..........coceoverveievcennnnnes (V-)-0.1v
o Low Offset Voltage ..........ccccovevreevveerneninniene 250pV max
o Low Offset Drift .....ccoovvvievieiiccirii 3pv/°C max
e Low Input Bias Current..........cccocovviirccennns 25nA max

» Packages: 8-Pin DIP and SO-8 surface mount
e Priced from $2.35 in 1000s

Burr-Brown offers the industry’s most complete selection
of precision instrumentation and difference amplifiers. Find
them all at our web site.

www.burr-brown.com/Ads/INA122-Ad.htm]
BURR - BROWNZ®

Burr-Brown Corporation « P.0. Box 11400 ¢ Tucson, AZ * 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 hitp://www.burr-brown.com/
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~ BCTM PREVIEW

Showcasing The Latest Advances
In Bipolar And BiCMOS Processes

This Year’s BCTM Demonstrates That 50 Years Later,

onventional wisdom says that fine-
c geometry CMOS “can do it all.”

Design software will take intellec-
tual property (IP) from a dozen differ-
ent companies and put them all on one
chip. In addition, the foundry’s process,
designed by software, will ultimately
put high-voltage motor drivers, high-
speed, high-resolution analog-to-digital
converters (ADCs), and precision dc
references onto a single chip, along
with 0.1-um fully depleted silicon
CMOS on thin-film silicon-on-insulator
(SOI) running multithreshold adia-
badic logic at 1 GHz off a 1-V rail.

But it also is fairly common knowl-
edge that bipolar devices couple a
higher mobility and a higher transcon-
ductance than MOS devices (under
many conditions, they offer lower noise
for a given current). As a result, low-
cost, exotic, bipolar or biCMOS
processes will always be around to bail
out the system designer with some
form of deintegration.

Deintegration is defined as analog or
digital functions in a tiny package to be
sprinkled where needed throughout a

| system based on a mixed-signal “system

on a chip” that after being built, can’t cut
it due to nonarbitrary limits on speed, ac-
curacy, voltage, and output drive. That
is, a couple of deintegration ICs, each
built on a different process but using
bipolar junction transistors (BJTS), can
often save a system designer’s project.
The 1997 Bipolar/BiCMOS Circuits
and Technology Meeting (BCTM), to be

| The Bipolar Junction Transistor Is Still Growing Strong. Frank Goodenough

1997 IEEE BIPOLAR/BiCMOS CIRCUITS AND TECHNOLOGY MEETING

Time |

Sunday, Sept. 28

8:30 a.m.-5:00 p.m.

Short course

| Process technology for RF, packaging for RF, and design for manufacturability

i l Monday, Sept. 29
8:45 a.m. Keynote speech—Simon Atkinson
The outlook of bipolar/biCMOS for future telecom ICs
9:50 a.m. [ Statistical modeling SiGe biCMOS and advanced bipolar
i Ay technology |
12:00 noon Luncheon speaker—Jim Early
1 Celebration of the "50th anniversary of the bipolar transistor"
[ 2:00 p.m. T| RF design | biICMOS technology
| 3:50 p.m. | RF circuits and components [ Physics and novel devices |
| 8:00 p.m. Top 10 bipolar circuit ideas of all time ] What the heck are universities
L 2 | teaching electrical engineers?
| Tuesday, Sept. 30
8:30 a.m. ] Analog circuits Modeling of power devices |
10:30 a.m. Power devices | Interconnect, modeling, and extraction
__200pm. | Communicationcirouts | High-performance SiGe HBTs/BJTs |
i 9:§0 p.m. Late news | 7 T Late news Il

packaging for RF/microwave applica-
tions,” and RF ICs: Design for manu-
facture” (see the conference table).
Papers in several sessions are de-
voted to either RF or communication
ICs or devices (see “Bipolar Develop-
ments At BCTM Will Expand Commu-
nications Capabilities,” p. xx). Not only
that, but most processes today can be
simulated (see “Advanced Models Eyed
As Key To Accurate Simulation, p. xx).
Two panel discussions are set for
Monday evening, Sept. 29. The first is
to come up with the top bipolar IC cir-
cuits of all time. The second is entitled

“What the heck are universities teach-
ing electrical engineers?”

BCTM papers remaining are di-
vided up into four categories:
¢ Six papers cover silicon germanium
(SiGe) processes, with four of them de-
voted to IBM’s process.
¢ Four papers cover high-voltage de-
vices ranging from 60 to 600 V.
* Four papers cover processes aimed at
digital devices including a 0.25-um biC-
MOS SRAM process.
¢ Five papers cover analog and mixed-
signal processes, including a buried triple
biCMOS pn-junction for color detection.

]

Y| held in Minneapolis, Minn., Sept. 28-30,

b | like its predecessors, remains a show- TABLE 1. A COMPARISON OF STANDARD HBTs

=4 | case for the latest versions of these AND HBTs DESIGNED FOR HIGHER Byceo

4 | standout processes waiting in the R Standard HBT High-BVceo HBT
¥ | wings, with most of them designed for i 1 i3 o7

| RF or communications circuits. — % TR 1 =

3 A short course on Sunday, Sept. 28, B—A—' == —
Pl is devoted to the design of RF ICs. It Yoo ! : —

= | consists of three separate two-hour g $2Y | a4y

<3| presentations: “Process technology for L il g

4 | low-power RFD applications,” “Plastic i [ fma LAY ok et i s Wl o e S
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Isolated DG/DC Gonverters

MIiF=108 Million Hours
o

Y,

standard
Package

Power as a Component FEATURES )
DCPO1 is the first isolated DC/DC converter family in industry standard » Indefinite Short Circuit Protection < No Derating

JEDEC plastic package. This is power in component packaging and is ideal T o . .
for high volume PCB assembly—use standard processing and handling— =W O UIAE YE e

no special reflow soldering techniques required. And, it features a low » Remote On/Off * 14-Pin PDIP

profile—only 0.15" (3.8mm). DCPO1 is perfect for point-of-use conversion, « Synchronizable

digital interface power, ground leop elimination, data acquisition, plus ynchroniza

industrial process control and instrumentation applications.

(800) 548-6133

Products Vi Vour Efficiency Isolation Switching Package FAXLINE#
DCP010505P 5V 5V 11% 1000Vrms 400kHz 14-Pin PDIP 11336
DCP010512P 5V 12V 12% 1000Vrms 400kHz 14-Pin PDIP 11366
DCP010515P 5V 15V 73% 1000Vrms 400kHz 14-Pin PDIP 11367
DCP010505DP 5V +5V 1% 1000Vrms 400kHz 14-Pin PDIP 11336
DCP010512DP 5V =12V 2% 1000Vrms 400kHz 14-Pin PDIP 11357
DCP010515DP 5V +15V 75% 1000Vrms 400kHz 14-Pin PDIP 11356
DCP011512DP 15V +12V 76% 1000Vrms 400kHz 14-Pin PDIP 11382
DCP011515DP 15V +15V 76% 1000Vrms 400kHz 14-Pin PDIP 11382
DCP012405P 24V 5V 65% 1000Vrms 400kHz 14-Pin PDIP 11383
DCP012415DP 24V +15V 76% 1000Vrms 400kHz 14-Pin PDIP 11383

M.burr-brown.comlldslllcl’lﬂ -Ad.html BURR - BROWN?®
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No matter how fast a
process runs, at some point sys-
tem designers still need resis-
tors, capacitors, and if any kind
of measurements are being
made, a voltage reference. And
after building a number of
high-speed mixed signal and
RF circuits for their biCMOS
SiGe process, three IBM teams
explored these items and came
up with three separate papers.

One IBM team investigated
the effect of their process on
polysilicon resistors. A joint
team from IBM and Analog
Devices, Wilmington, Mass.,
developed a unique new metal-
insulator-metal (MIM) capaci-

S
9%
e

MIM Oxide

4

M2 Bottom Plate

d

The relative performance of sil-
icon BJTs, GaAs MESFETS,
and SiGe HBTs in similar cir-
cuits also is discussed. The |
Southampton team simulated
the effect of enhanced boron
out-diffusion from the base of a
SiGe HBT due to an extrinsic
| base implant. If the HBTs are
built on a CMOS process, ide-
|| ally the implants also are used |
to fabrieate the source and |
drain of the p-channel FETs |
and the HBT's extrinsic base.
Speed combined with high
voltage on the same chip?
“Conventional wisdom” says
no way. But a team at National |

stage RF power amplifiers. }
l
I
I

tor on the process, and a joint
Auburn University, Auburn,
Ala/IBM team came up with a
bandgap reference. The team came up
with a planar, MIM capacitor that offers
a higher Q for RF applications than con-
ventional capacitors. However, it can
handle low-frequency tasks such as by-
passing. Dubbed the MIMCAP, it is su-
perior to conventional substrate capaci-
tors. It is fabricated between a local
metal wiring (M2) and the last thick
metal (LM) wiring level (Fig. 1).

The resistor team performed a num-
ber of experiments on the process win-
dow for the polysilicon resistor in their
SiGe HBT process. The accuracy and
stability of these resistors is critical to
maintaining a precise current in some
analog and mixed-signal circuits. They
studied the effects of implant energy,
dosage, and polysilicon structure on the
polysilicon resistor itself and on the p-i-
n diode and npn transistors from the
process. They came up with a low-tem-
perature-coefficient resistor, the manu-
facture of which does not effect the
speed of the other active devices the
process puts on the same die.

The reference team came up with a
conventional bandgap which they simu-
lated successfully on Spice. A fourth
IBM-team paper describes additional
process steps added to that of their basic
47-GHz RF HBT in order to build sev-
eral new structures with similar perfor-
mance. These include an n-FET and a p-
FET and an npn HBT with a breakdown
voltage of 5.3 V instead of 3.3 V for use as
an output device in RF circuits in lieu of
| GaAs MESFETS (see tables 1 through
3. Note: For more information on SiGe,

contact David Harame at IBM, Essex
Junction, Vi., at (802) 769-0111).

The two remaining BCTM SiGe pa-
pers come from Temie, Heilbron, Ger-
many, and the University of Southamp-
ton, England. The Temic team describes
a number of circuits they fabricated on
their SiGe process including a 1.9-GHz
low-noise amplifier, and two- and three-

1. This SEM cross-section of a corner of a SiGe HBT shows the MIM/dc
capacitor IBM developed for the process.

Semiconductor, Santa Clara,
Calif., didn't listen. They de- |
scribe a process that puts
complementary 170-V npn and pnp |
transistors on the same chip with 30-V
npns. High-voltage transistors on ICs |
have been built before but now they’'ve |
been built with an ft of 1 GHz (the f; of |
the pnp transistor is a mere 900 MHz). i
These process engineers started with
National’s 90-V complementary JI
(junction isolated) VIP3H process and

RY OF nFET AND pFET DEVICES |

TABLE 2. A SUM ':—

Parameter nFET pFET N
Threshold voltage—linear (long) 058V | -0.55 V A l

| Threshold votage—saturated (20x5) | 086V | 040V

Lettective (0.5 um drawn) 0.36 um 0.36 um

R, gm.sat. 0 1somSmm | 103mS/mm
| Sesressnce | 4400um | eooaum ||
[ lewesst ] deepMm | zstuAm |
| Source/drain capacitance per area J v 4 ',F/ﬂ‘z,, P AR 2 jF{pfmf T :
|
E
Base polysilicon Emitter polysilicon Collector polysilicon

Buried oxide

2. This tast high-voltage silicon-on-insulator (SOI) process allows the building of 170-V

complementary npn and pnp transistors.
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with a few modifications put it
on bonded wafers in dielectri-
cally isolated tubs (Fig. 2).
This SOI process will be
used for video CRT drivers,
high-power audio amplifiers,
and subscriber-line interface
circuits (SLICs). Other papers
describing  high-voltage,
power-control ICs or devices
include a paper from a team
from Mitsubishi Electrice,
Hyogo, Japan. They came up
with a new kind of device called
a DAD (dual-action device).
Both p- and n-channel versions
| are rated at 600 V. They are di-
rectly driven by on-chip CMOS
logic and in turn drive on-chip

= il kL
"Iz} n
el e )

p substrate

Germany. Most color detectors
require at least three separate
photodiodes per pixel, each
P | with a separate bandpass
(RGB) color filter between it
and the source of color. This pa-
per describes a single bipolar
structure, built on a biCMOS
process that eliminates the
need for filters and 3 photosen-
sitive devices (Fig. 3). The
structure consists of three junc-
tions buried at different depths.
Each junction collects photo-
generated carriers and results
in a wavelength-sensitive photo
current.

Fine-geometry CMOS

lateral IGBT “totem poles.”

Like the National BJTs, they detection IC that needs no color filter or additional pixels.

strate. Both employ “resurf”’ techniques
to enhance their breakdown voltage.

The remaining high-voltage devices

are described in a pair of biCMOS papers

from Texas Instruments (TI), Dallas,

| and Toshiba, Kawasaki, Japan. Both

cover processes that put 60-V MOS-

i also are built on an SOI sub-
i
i

FETS on the same process as 5-V MOS-
FETs along with a variety of low-volt-
age and high-voltage bipolar devices.
One of the more interesting chips de-
scribed at the BCTM, a color detector (an
“analog” device), comes from a device de-
signer at Alcatel Telecom, Stuttgart,

‘ TABLE 3. FULL PASSIVE DEVICE MENU WITH
~ HEI.EVANT MEASUREMENT VALUES

Device

Value

Implantable res:stor
Polysmcon resistor

DC capacitor

MIM capacitor A
Inductor (6-tum)
Inductor Q (08GHz) |
Substrate diode Vi (5 x 5 um?) i
p-i-n diode Vi (2 xv 20 ﬁﬁé) C7 o
Varactor Vi (2 x 20 um )

s 1.6 k{¥/square
342 (/square
152 fF/um?
0,695 fF/um?

213 mV (@100 uA)
__790mV (@100 uA)
810 mV (@100 yA)

1

‘ he 1997 Bipolar/BiCMOS Circuits
[ T and Technology Meeting (BCTM),
| to be held on Sept 28-30 in Min-
| neapolis, Minn., is a great place to get a

~
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firsthand look at the emerging bipolar
developments that will help shape the
future of the communications indus-
try. Although MOS technology has

3. Triple pn junctions J1, J2, and J3,allow the building of a color-

dle most or all digital design
limits for the near future.
However, if system design-
ers must move to a unique chip built
on an “exotic” (by their standards)
process just to handle some special
analog tasks, they also will try and
use it to improve the performance of
a few logic functions. But no system
designer wants to challenge fine-
geometry CMOS for logic.

As a result, new processes that only
improve digital performance may not
be acceptable. They must be able to
build high-performance analog func-
tions, such as references as well—and
that means the BV product of bipolar
devices from the process must be 1000
or better. On the other hand, most ad-
vanced analog processes can handle
digital functions without any problem.
And since most RF circuits are (or can
be) virtually devoid of current sources,
they do not necessarily need a process
with a good BV A product.

Bipolar Developments At BCTM Will
Expand Communications Capabilities

| Research Presented At BCTM Aims To Boost Wired/Wireless Communications
' Performance, With Availability Predicted Within A Year. Lee Goldberg

dominated the spotlight for much of

the past decade, this conference un- |

derscores the fact that, at least to-
day, there are still areas where there

processes can probably han- |
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is no substitute for the inherent
speed, linearity, and flexibility of
bipolar devices.

The communications market is one
of these areas, a place where bipolar
technology is leading the way and en-
abling the realization of ever-more so-
phisticated products. Attendees at
BCTM will have the opportunity to
get a good look at developments that
will push performance; power, and
price barriers for RF devices, wireless
and optical networks, and high-speed
signal pocketing.

RF Device Developments

Among the more interesting recent
trends in RF devices is on-chip pas-
sive components. Although it has been
possible to fabricate micro-inductors
and capacitors on silicon for several
years, their utility has been limited by
the lower “Qs” that the low resistivity
of the doped substrates has permitted.
Attendees to Session 5 will see an in-
teresting solution to this dilemma, as
researchers from Bell Labs, Murray
Hill, N.J., present “An approach for
fabricating high performance indue-
tors on low-resistivity substrates”
(Session 5.3).

The new process they developed in-
volves using layers of porous, unoxi-
dized silicon to isolate spiral inductors
from the actual substrate. Using an
isolation layer up to 250-um thick, the
researchers successfully fabricated 9-
nH inductors with Q’s of 5 at 1.8 GHz
using the standard metallization layer
that also is used for forming intercon-
nects on the IC’s surface. The porous
silicon layer is created using an elec-
tro-chemical etching process.

Larger inductors with values of up
to 150 nH also were fabricated that
proved useful to nearly 1 GHz. Be-
sides discovering valuable design
trade-off methodologies for optimizing
inductor in a given application, the
team is optimistic about further devel-
opments that will yield even higher
quality components. This capability is
becoming increasingly important as
wireless systems become more inte-
grated and consumer-oriented.

The chronic problem of thermal in-
stability in power transistors was ad-
dressed by a team from Stanford Uni-
versity, Stanford Calif., and Eriesson
Components, Kista, Sweden. In their
paper, “Improved performance and

thermal stability of interdigitated
power RF bipolar transistors with
nonlinear base ballasting” (session
9.1), the authors note that emitter bal-
last resistors are usually used to pre-
vent the gain collapse and thermal in-
stability experienced by bipolar
transistors with interdigitated struc-
tures when different parts of the chip
heat unevenly during high-power op-
erations. The problem with this ap-
proach is that the ballast resistor
value is extremely critical and may
still degrade performance.

Instead, the scientists proposed a
novel scheme that employs a nonlinear
base ballast resistor implanted on
each finger of the base structure.
Their research indicates that there is
little or no performance degradation
of the transistor under normal operat-
ing conditions. The test transistor was
modeled and then fabricated with a
depletion-mode MOSFET serving as
the base resistor. Initial tests show
that this technique is very effective for
HBTS, although not quite as effective
for BJT structures. If adopted com-
mercially, this technology may help
extend the talk time and operational
life of battery-powered wireless
equipment, as well as reduce the ther-
mal problems associated with high-
power RF circuits.

Walk On The Wireless Side

RF-based wireless systems will be
one of the major beneficiaries from
the developments at BCTM. Sessions
3 and 5 contained a wealth of develop-
ments that should show up in the
commerecial world within the next one
to five years. Among the more inter-
esting offerings in session 3 is “An in-
tegrated silicon bipolar receiver sub-
system for 900-MHz ISM band
applications” (session 3.2). In this pa-
per, Jeff Durec from Motorola,
Tempe, Ariz., describes a wide band
dual-conversion receiver subsystem
that can be used for a wide variety of
data and voice applications, including
cordless telephones.

Capable of operating on voltages
from 2.7 to 6.5 V, the circuit incorpo-
rates an LNA, two mixers, two oscilla-
tors, a second LO amplifier, a dual-
modulus prescaler, an IF amplifier,
RSSI circuitry, a coil-less demodula-
tor, and power-down control logic, and
provides up to 118 dB of dynamic

range. In addition to discussing the
chip’s architecture and performance,
the author provides interesting in-
sights as to how the shielding and iso-
lation between the various subsys-
tems was implemented. The use of
on-chip passives will probably become
one of the more significant challenges
for engineers as RF products become
increasingly integrated.

Also of note was the paper “A sili-
con bipolar broadband PLL building
block integrated circuit” (session 5.1),
presented by a team from Hughes Re-
search Labs, Berkeley, Calif., and the
University of California. The IC block
integrates a prescaler with a selec-
table divide ratio, a phase detector, a
VCO suited for production testing,
and has an operating range from 500
MHz to 9 GHz. Since it is a prototype
for commerecial applications, it was
housed in an inexpensive 16-pin plas-
tic DIP. Commercial descendants of
this component should find their way
into satellite receivers, PCS equip-
ment, and other emerging markets
where multi-GHz applications are be-
coming consumer-oriented.

High-performance, wideband appli-
cations such as cellular base stations
will probably benefit from the discus-
sion on digital AGC circuitry posed by
Jim Bales of National Semiconductor,
Fort Collins, Colo. In his paper, “A
biCMOS digitally controlled variable
gain wideband amplifier” (session
5.2), Bales explains that many high
performance digital radio systems are
now incorporating digitally controlled
amplifiers ahead of the their analog-
to-digital converters (ADCs) to limit
incoming signal amplitudes. The sin-
gle-chip amplifier presented in the pa-
per is capable of running with nearly
any existing high-speed ADC, and
permits incremental gain adjustments
in 6-dB steps across its entire —18 to
+24 dB range.

Filters And Signal Processing
One of the more interesting papers
at BCTM discusses how active filter-
ing is becoming increasingly important
in multimedia applications. Presented
by Micro Linear Corp. researchers, “A
biCMOS reconstruction filter with
Sinx/X correction” (session 7.4), illus-
trates how a bipolar chip that inte-
grates multiple multi-pole filters and a
clamping circuit can be used to clean
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MOS, CMOS, GaAs, and discrete. In
particular, the paper examines a num-
ber of models ranging from full 3D and
transmission lines to lumped ele-
ments. Designer fundamentals and a
practical understanding of the princi-
ples used in modeling and analysis also
are presented.

A number of other papers high-
lighted at this year’s conference focus
on either improvements to existing
models for simulation or on the devel-
opment of new models. One example is
“Simultaneous Extraction of Thermal
and Emitter Series Resistances in
Bipolar Transistors,” a joint effort by
researchers at Carleton University’s
Department of Electronics, Ottawa,
Canada; Rockwell Semiconductor
Systems, Newport Beach, Calif., and
Northern Telecom Ltd., Ottawa,
Canada. The method, which is applica-
ble to other compact models such as
VBIC or the SPICE Gummel-Poon
model with self-heating, ensures mu-
tually consistent values by performing
these extractions simultaneously. This
method also allows for the accurate
determination of these values from
data measured in an operating region
where both series voltage drop and
self-heating are important. As a re-
sult, it can provide a highly accurate
prediction of actual characteristics.

Accurate bondwire modeling has
taken on particular significance in re-
cent years due to increasing frequen-
cies in both analog and digital ICs.
These bondwires are often used to in-
terconnect ICs and packages. Typi-
cally, an estimation of the wire induc-
tance is used to model the electrical
behavior of the bondwires. In critical
applications, though, the ability to ac-
curately predict inductance becomes
an issue. According to a paper from
the Delft University of Technology,
The Netherlands, “Microwave Model-
ing and Measurement of the Self- and
Mutual Inductance of Coupled Bond-
wires,” it is now possible to consider
the modeling of bondwires based on
the wires’ geometry in conjunction
with an inductance estimation derived
using the Neumann equation. This
technique works by comparing Neu-
mann’s inductance formula with mea-
sured self- and mutual inductances at
microwave frequencies up to 10 GHz.
After the measurement data is unem-
bedded for parasitic capacitances and

the coplanar interconnect line, the
self- and mutual inductances can then
be extracted. This technique has been
proven to work for microwave mea-
surements spanning the 45-MHz-to-
10-GHz range, with differences of less
than 10% between the calculated self-
inductances and the measurements.

Statistical Spice modeling and sim-
ulation have traditionally been neces-
sary steps in IC design in modern
bipolar and BiCMOS technologies. In
the area of statistical modeling, three
papers at the conference stand out.
The first, from Analog Devices, Lim-
erick, Ireland, discusses a new
methodology by which Spice-level
model parameters can be derived
from E-test (WAT) data for a 0.6um
BiCMOS process. Effectively, the
technique works by transforming a
database of E-test parameters into a
desired database of Spice model para-
meters. Initially, an independent un-
correlated subset of E-test parame-
ters is isolated. Then, correlated
Spice-level device model parameters,
measured using traditional ap-
proaches, are related to this core E-
test parameter subset. A system of
equations, including linear and inter-
action terms, can then be derived that
link the model parameters to the E-
test subset. The paper, “Statistical
Modeling for a 0.6um BiCMOS Tech-
nology” details the generation of
these Spice-level parameters and ad-
dresses how it enables the extraction
of accurate worst-case models for
MOS and bipolar junction transistor
(BJT) devices.

In a similar paper, “Efficient Sta-
tistical BJT Modeling, Why [ is more
than 1./1,” from Motorola Inc.,
Tempe, Ariz., a new method for gen-
erating distributional statistical BJT
models is presented. The method is
based on process-control data,
process and geometry-level modeling,
sensitivity analysis, and backward
propagation of variance (BPV). This
technique allows for the accurate
modeling of BJT electrical behavior
with a minimum of characterization
effort. The process-control data is
used to infer variations in process pa-
rameters, and takes only minutes to
run on an engineering workstation.
This method has been shown to work
for a doubly diffused, vertical PNP
transistor. While the method also has

application to such devices as polysili-
con emitter transistors and lateral
PNPs, different formulations of the
original method are required for suc-
cessful modeling.

Another statistical Spice model,
presented in “A Scaleable, Statistical
Spice Gummel-Poon model for SiGe
HBTS,” was developed through a joint
effort from IBM Microelectronics Di-
vision, Hopewell Junction, N.Y.;
Hughes Space and Communications
Company, Los Angeles, Calif.; and the
IBM Microelectronics Division,
Burlington, Vt. The model success-
fully proves that both scaling and sta-
tisties can work within the constraints
of the Spice Gummel-Poon (SGP)
model for a SiGe heterojunction bipo-
lar transistors (HBT) process. The
joint effort accurately models the ac
and dc characteristics of an open-
ended set of devices with up to 10X
variation in either dimension. It uses
simulation language extensions built
into the HSpice circuit simulators to
implement a model for the SiGe HBT
process. SGP parameters are then
scaled from input layout dimensions
using simple equations. The resulting
dc and ac fit is considered acceptable
for most applications. Once a good fit is
obtained across a statistically relevant
range in emitter sizes, a statistical
model can then be developed using the
Monte Carlo distribution capability
built into HSpice.

Modeling Bipolar Parasitics

A number of other developments
are now making it possible to accu-
rately model the parasitic behavior of
bipolar devices that are used in ad-
vanced smart-power technologies.
The first comes from Motorola Ine.,
Tempe, Ariz., and is detailed in “A
Four-Terminal Compact Model for
High-Voltage Diffused Resistors with
Field Plates.” The development is a
four-terminal resistor model that ac-
counts for depletion, inversion, and ac-
cumulation at the surface due to metal
field plates, as well as the depletion-
pinching effect at the sides and bottom
of the resistor diffusion. In this
method both the junction-depletion-
pinching effect and the MOS-surface
effect on resistor behavior are taken
into account.

A method for improving bipolar
transistor models is detailed in “Mod-
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eling Parasitic Bipolar Devices in Ad-
vanced Smart-Power Technologies,”
from the University of Bologna,
Bologna, Italy, and ST-Microelectron-
ics, Catania, Italy. The model is suc-
cessful in correctly predicting the be-
havior of the reverse current gain. It
also is especially useful for modeling
parasitic devices of the complex multi-
terminal bipolar and MOS transistors
found in advanced smart-power tech-
nologies. At the heart of the technique
is a new formulation for reverse cur-
rent gain that allows good modeling of
parasitic bipolar transistors. This new
formulation takes into account high in-
Jection effects in light-doped regions.
It is currently being utilized to design
the control circuitry of smart-power
integrated circuits.

An alternative strategy to circuit-
oriented power-device modeling is
presented in “A Distributed Regional
Modeling Approach for Power Bipo-
lar Devices in Circuit Simulation,”
from the Laboratory of Analysis and
Systems Architecture in Toulouse,
Cedex, France. Most modern day cir-
cuit-oriented semiconductor models,
which are either behavioral or physics
based, deal only with specific kinds of
devices and involve various assump-
tions. By comparison, the distributed
regional model deals with any power
device and guarantees the compatibil-
ity of various semiconductor models
in terms of physical concepts, validity
domain, accuracy, homogeneity of pa-
rameter identification procedures,
and similarity of implementation in
the simulator. It is based on a 1D re-
gional partition of device structures
coupled with a corresponding organi-
zation in submodels of the simulator
semiconductor device library. In ef-
fect, it eliminates the one-device, one-
model approach for bipolar device cir-
cuit simulation. Instead it uses a
regional view to modeling with a new
partition of the model library. This
new partition is comprised of an
adaptable assembly of a limited num-
ber of submodels associated with
well-identified regions of semiconduc-
tor structures. In other words, the li-
brary will only contain the primitive
building blocks of the power device
models. When these building blocks
are linked together the user can ob-
tain an homogeneous set of power
semiconductor device models.




. L
-~
¢ In-System D
Programming ’;’

Ty

N\
\
3

wig

Logic Designs are a Snap with Lattice ispHDL.

Everybody knows that HDL and in-system programmable logic are the hottest topics in system design today.
Lattice Semiconductor's new ispHDL™ products bring together cutting-edge tools and silicon to give vou the fastest time-t0
market. With Lattice, youll go from HDL to in-system programming in a matter of minutes.
Lattice’s exclusive ispHDL tools deliver unparalleled HDL synthesis, simulation, optimization and ease-of-use
Our ispHDL Systems are compiete development packages that combine leading CAE vendor VHDL and Verilog-HDL logic
FREE synthesis with Lattice’s powerful ispDS+" synthesis-optimized logic fitter. And if you're already using
ISP~ Design Software another CAE tool, don’t worry, Lattice’s ispDS+ Fitter supports all major third-party CAE tools
&LatQee ISP-Baoyclopeda Lattice also provides the largest selection of in-system programmable logic devices in the
industrv. With over 30 ISP™ devices available today, we offer the industry’s fastest PLDs at every den
sity level—in both 53V and 3.3V versions. &
Bring vour product to market with lightning speed. Lattice ispHDL L e
t0ols and ISP CPLDs will dramatically improve your productivity and time-to- a l c e
market. For more information on Latiice’s industry-leading ispHDL products Semiconductor
inctudes: Software, Data Book, And ISP PLDs, call 1-888-ISP-PLDS and ask for information packet 333 or Corporation
Handbook, ISP Manual on CD-ROM Visil our web site a1 www . latticesemi.com. The Leader in ISP™ PLDs

13
e
Corporate Headquarnters. 313037 » France: T
« Hong Kong B12) 234¢ F . «Japan; Tel {81 {
+ Sweden 4 g » Taiwan: Te 6% ) + United Kingdom:

READER SERVICE 160




TECH INSIGHTS PRODUCTS S

"PRODUCT FEATURE

Programmable Chip With CPLD, EPROM And
SRAM Adds System Superwsory Features

ow that system supervisory func-
N tions have been added to the
PSD7XX series of programma-
ble system devices, these chips can set
the desired power-on reset voltage,

| program the desired reset pulse width,

provide a system watchdog timer, and
detect power failures to switch in bat-
tery backups. In addition to the super-
visory functions, the PSD7XX family
includes a 2500-gate CPLD, up to 128
kbytes of EPROM, 512 bytes of bat-
tery-backed SRAM, and 27 config-
urable I/O lines. An on-chip program-
mable interface allows these devices to
tie into microcontrollers from Intel,
Motorola, Philips, Siemens, and others.

The out-of-tolerance voltage detec-

| tor onthe chips can be programmed to

either of two trip points (4.750r 4.5 V).
The trip point also can be driven from
an external source (2.5t0 5 V). As soon
as the voltage falls below the pro-

HIGH PERFORMANCE CLOCK
SYSTEM DESIGN SOLUTIONS

We'd like to show you what our

grammed trip point, the PSD7TXX au-
tomatiecally disables any internal and
external SRAM, as well as its own 1/0
lines. The detector can cause the cir-
cuit to switch to standby operation
from an alternative power source.
When the voltage level returns to nor-
mal, the PSD7XX can restart where it
left off with the same datain SRAM. A
debouncing filter guards against false
resets that might result from noise.

Ensuring the PSDs don't get caught
in endless loops, the watchdog timer
can be programmed to count from 1 ps
to several seconds, using an internal 2
kHz clock or an external clock. If not
continually initialized, it will cause a
system reset when it reaches the ter-
minal count. This will break the system
out of an undesirable condition.

A programmable power-on reset al-
lows the system to clear any inappro-
priate condition that the PSD7XX may
have gotten itself into during power-
on. Different system chips require dif-
ferent pulse widths, the longest of
which must be accommodated during
the power-on reset stage. Thus, pulse
widths can be programmed to any
value ranging from 8 ms to 1 second,
based on either the internal 2-kHz os-
cillator or an external clock signal. The
power-on-reset signal level also can be
programmed to either of two prede-
fined levels or set to any value by using
an external voltage reference.

The internal logic and memory re- |

sources on the PSD7XX devices are
similar to the resources included on
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previous PSD families—2500 gates of

programmable logic optimized for use
with microcontrollers. The logic in-
cludes direct bus connections between
the logic flip-flops and the microcon-
troller, which streamlines the inter-
face and saves many logic gates. The
27 1/0 lines are fully programmable
and can serve as inputs, outputs, or
bidirectional signal lines. On-chip
EPROM comes in three options—32-,
64-, or 128-kbytes; on-chip SRAM is
512 bytes for all chips

A simple set of Windows-based

software tools is provided so that de-
signers can manipulate the features. A
decompiler included in the toolset al-
lows previous PSD designs to be up-
loaded, decompiled, and modified. The
PSDSoft tools automatically and
transparently optimize logic so that
the flip-flop configuration and prod-
uct-term allocation result in the most
efficient use of the silicon.

Samples of the PSD7XX devices are
available immediately and sell for as lit-
tle at $6.67 each (the PSD71151-15J) in
lots of 10,000 units. The chips are housed

in 52-lead ceramic and plastic chip car-
rier packages. The PSDSoft tool suite
sells for $495., and a version that in-
cludes the PSDSilos Verilog simulator
sells for $1295. Users that already have
the basic PSDSoft tool can purchase the
PSDSilos software for $995.

WSl Inc.

47280 Kato Rd.

Fremont, CA 94538

David Raun, {510) 656-5400

http://www.wsipsd.com
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Single-Chip CCD Image Processors Optimized
For 3-V Operation Feature Wide Gain Range

timized for a 3-V rail) are single-
chip processors for analog image
paths from charge-coupled devices
(CCDs). They’re targeted at the video
and imaging markets, and applications
in digital video, digital still cameras,

T he XRD4460 and XRD44L60 (op-

new PLLs do to skew.

color copiers, and scanners. Using a
single-chip analog front end reduces
the size and weight for high-perfor-
mance portable products. The ICs use
a 10-bit architecture for matching to
any existing digital video system, and
the CMOS fabrication provides good

INTRODUCING THE CLOCKWORKS ~PLLs.

overall control of power consumption.

The ICs contain a correlated double
sampling (CDS) input, which has be-
come the method of choice for most
companies in reducing errors in the
black areas of the CCD signals. The
1 output passes through a large-range
' (32 dB) programmable gain amplifier |
 (PGA) into the 10-bit low-power ADC.
! The digital output also is used in a feed-
. back loop to control offset automati-
i (continued on page 62)

The first high end, low-jitter
: solutions available off the shelf,

ready to plug in and pare your timing budget

down to almost zip. Less than 200 picoseconds.

If you're trying to line up the edges on a fast

clock, from 25Mhz on up, you're home.

Lowest jitter. Tightest skew. Lowest price.

Call today and talk to someone who knows

fast clocking problems and can put the

solutions in your hands in no time.

Telephone 408-980-9191 or 800-788-3297.

www.synergysemi.com

info@synergysemi.com
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(continued from page 61)

cally. The PGA and offset codes are
controlled through a simple serial in-
terface. An on-board timing generator
for the sample-and-hold and conversion
requirements is driven from off-board
clamp, clock, and shading signals.

The inputs to the integrated cir-
cuits can be either single-ended or dif-
ferential while the sampling rate is up
to 15 MHz. At that speed and with

tristate outputs, the 5-V IC dissipates
250 mW, while the 3-V version dissi-
pates 150 mW. In the power-down
mode, the dissipation drops to a typi-
cal 1 mW. Exar indicated that this is
the first in a family of imaging prod-
ucts. Its goal is to further integrate
horizontally and vertically, and follow
aroad map that takes advantage of fu-
ture developments in speeds and reso-
lution in conversion technology.

The XRD4460 is fabricated in
CMOS and is packaged in a 48-pin
TQFP. Available now, the IC is priced
at $5.95 in 1000 unit quantities.

Exar Corp.

48720 Kato Rd.

Fremont, CA 94538

(510) 668-7000

fax (510) 668-7017
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Programming Language Simplifies The Use Of ISP-Capable PLDs

dubbed Jam promises to simplify
the in-system programming
(ISP) of many programmable logic de-
vices that are ISP-capable. Developed
by Altera, the Jam language will be of-
fered to companies with no license fee.
The company also has proposed the
language to the Joint Electronic De-
vices Engineering Council as an indus-
try standard. Because it addresses
many programming issues for multi-
manufacturer ISP-capable devices
through the chips’ four-pin JTAG test
ports, the vendor-independent Jam
standard will result in smaller pro-
gramming file sizes and shorter pro-
gramming times.
A consortium of companies consist-
ing of PLD suppliers, programming
tool manufacturers, and test systems

Anew programming language

| manufacturers is backing the Jam pro-

posal. By using Jam, designers can
eliminate the confusion of multiple pro-
prietary file formats, vendor-specific
algorithms, large file sizes, and long
programming times. The Jam lan-
guage is optimized for programming
devices through the IEEE 1149.1 TAP
controller that’s part of JTAG stan-
dard, and allows the specification of
both the programming data and the
programming algorithm in one file.

Once created, the file contains all of the
information required to program a
specific design across multiple PLDs
connected in a JTAG daisy chain.

Two software components com-
prise the Jam programming solu-
tion—the Jam Composer and the Jam
Player. The composer creates the Jam
file required to program a specific de-
sign into a specific device, while the
Player interprets the Jam file and
programs the target device. The
Composer typically resides on the de-
velopment tools that accept the con-
figuration pattern developed by the
PLD logic design tools. The Player
can either reside in the PLD tools or
locally on the board containing the
PLDs to be configured.

Included in the Jam language are
construets such as For-Next loops and
other commands that make it code-ef-
ficient. A fully expanded file to pro-
gram a 128-macrocell PLD typically
exceeds 20 Mbytes, while the equiva-
lent file would require only about 8
kbytes when created with Jam. More-
over because the Jam Composer in-
cludes chip-specific programming al-
gorithms, each PLD ecan be
programmed with the optimum pulse
width. This minimizes the program-
ming time required for each device

and often reduces the system pro-
gramming time by a factor of ten or
more.

The initial version of the Jam Com-
poser supports flash-based PLDs; ad-
ditional enhancements will be forth-
coming to support RAM-based
FPGAs, EEPROM, and flash-mem-
ory chips and MCUs that have on-chip
programmable storage. Initial ver-
sions of the Composer will support
PLDs from Altera and Cypress Semi-
conductor, programming tool suppli-
ers such as BP Microsystems and
Data 1/0, and test-systems companies
such as Teradyne, GenRad, Asset In-
terTech, Gopel, and JTAG Technolo-
gies B.V.

Copies of the Jam language specifi-
cation and the Jam Composer/Player
as well as sample files can be down-
loaded from the Altera Website at
hitp:/fwww.altera.com. A developers
kit that contains a PC-compatible CD
ROM, a programming cable, and some
documentation also can be ordered
through the website.

Altera Corp.

2610 Orchard Pkwy.

San Jose, CA 95134-2020

Craig Lytle, (408) 894-7000
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Code-Efficient 21-MIPS/20-MHz RISC CPU
Mixes 16-Bit And 32-Bit Commands

MIPS-16 instruction set, which
comprises the R1900 processor
core and the TMP1904AF processor,
can operate at a clock speed of 20 MHz

T he first silicon to implement the

and deliver a throughput of about 21
MIPS. The processors have two in-
struction set modes, one that executes
full 32-bit commands and another that
executes the new space-efficient 16-bit

commands (some of which are actually
32-bits long, i.e., Jump/Link and Ex-
tend operations). Although the MIPS-
16 instruction set architecture does de-
fine several 64-bit data-processing
instructions, they’re not implemented
on the initial versions of the R1900.

Each command set contains less
than 100 instructions (85 for the 32-bit
(continued on page 63)
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\continued from page 62)
set and 52 for the 16-bit set) and most
execute in a single cycle. The 32-bit in-
structions are upwards-compatible
with the commands of the R3900 mi-
croprocessor and the R3000A, except
for some coprocessor and translation
lookaside buffer instructions. A five-
level pipeline—instruction fetch, de-
code, execute, memory access, and
register write—is employed to exe-
te the commands, which gives the
earance of executing one command
ery clock cycle. Only the 32-bit ex-
1gions to the 16-bit commands re-

re two clocks to execute.

The CPU core includes 4-kbytes of
truction cache and 1-kbyte of data
he, both two-way set associative,
and 1 kbyte of high-speed data RAM.
Surrounding the core to form the

TMP1904F is a DRAM controller that
handles four banks of either fast-page-
mode or extended-data-out DRAM; a
ROM controller that supports ROM,
EPROM, EEPROM, flash, and
SRAM; a DMA controller that pro-
vides two independent channels; and
an interrupt controller that handles
eight internal sources and six external
sources. Additional functions include a
three-channel 24-bit upcounter, a
watchdog timer, a dual-channel
UART for serial communications, and
three parallel 1/0 ports.

Internally, the chip’s memory (IM)
and processor data (G) buses operate
at 20 MHz, while the IM bus clock can
be slowed to 1/2, 1/3, or 1/4 the speed of
the G bus clock. The IM bus also fea-
tures a bus-sizing capability that al-
lows it to communicate with &-, 16-, or

32-bit peripherals.

The chip was designed for low-
power operation, and can run from a
3.3-V power supply while consuming
less than 15 mA when running at 20
MHz. Due to its low power, the chip
can be housed in an inexpensive 160-
lead PQFP. In 10,000-unit lots, the
TMP1904AF sells for just $17.50 each.
Samples are available immediately.
The design files for the core are avail-
able through the company’s ASIC de-
sign library.

Toshiba America Elecironic
Components Inc.

1060 Rincon Circle

San Jose, CA 95131

Mark Meisberger, (714) 455-2200

http://www.toshiba.com/taec
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Features Reduced To 0.3 .um Boost
Performance And Lower Cost Of FPGAs

0.3-um for the ORCA OR2TxxA
family of SRAM-based field-pro-
grammable gate arrays gives design-
ers eight members that range in den-
sity from 4000 to 40,000 usable
logic-only gates (with up to 100,000
equivalent gates possible when using
-chip RAM blocks). The chips will

r improved performance, with
-ed grades ranging froma-2toa -
fhe higher-speed versions permits
“tions such as a 128-word by 17-bit

20 register to run at internal

»ds of 50 MHz. That’s fast enough
andle the speed requirements of
Utopia II interface in ATM sys-

1s. Lookup table speeds will im-
rove by almost 50%, while external

Aprocess shrink to features of just

clock-to-output delays will improve by
about 20%.

Thanks to the smaller features and
an advanced bond-pad pitch of just 3.2
mils, the chips will shrink by about
19%, which is considerably smaller
than those in the original 0.35-um 2T
family. As a result, cost is reduced.
The chips will be able to support 5-V
tolerant interfaces by using 5-V toler-
ant I/0s. The architecture supports
synchronous and dual-port RAM
blocks for telecommunications and
data-communications applications,
and a 4-bit-by-1-bit multiplier in each
logic block for many advanced signal-
processing applications.

The first chip to be sampled will the
OR2T15A-6, which will pack about 16

kgates. Samples are immediately
available, with production slated for
the fourth quarter of this year. An
even higher-performance process, em-
ploying 0.25-um features, will be used
for the higher-density parts. These
parts will be sampled in the late fourth
quarter. In a 208-lead shrink, quad-
sided flat package, the OR2T15A-3
sells for $49.80 each in lots of 10,000
units, while the —6 speed version sells
for $99.30 in similar quantities. The
new 0.3-um devices will be supported
by standard CAD tools, and by Lu-
cent’s ORCA Foundry software, Ver-
sion 9.15.

Lucent Technologies Inc.

555 Union Bivd.

Room 30L-15P

Allentown, PA 18103

(800) 372-2447

http://www.lucent.com/micro/fpga
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Low-Density High-1/0-Line FPGA Fills
Family Need Using Just 3 Kgates

pASIC 2 family of FPGAs, de-
signers at QuickLogic came up
with the QL2003. It contains about
3000 usable gates and a high 1/0 line
eount—118 pins—in comparison to
»st other programmable chips of

T o fill in the the low-density side of

comparable complexity. Very little
power is consumed when on
standby—only about 1% of the power
required by complex PLDs that pack
about 7500 gates.

Thanks to the one-time program-
mable antifuse technology employed

by the pASIC 2 family, the logic can
be implemented on very small chips.
As a result, the QL2003 becomes an
inexpensive solution. The 144-lead
version of the QL2003 sells for about
$17.75 in quantities of 100 pieces.
Large volume prices can go as low as
$9.65 apiece. Internal logic imple-
mented on the QL2003 can operate
fast, thanks in part to the triple-
metal 0.35-um process used to fabri-
(continued on page 64)
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(continued from page 63)

cate the FPGA. For example, 16-bit
counters can run at a rate of 200
MHz; an 8-bit accumulator can oper-
ate at 70 MHz; a sum-of-products
state machine can clock at 150 MHz;
and a simple datapath can operate at
250 MHz.

Like other members in the pASIC
family, the on-chip logic cells can be
configured as either a wide-input cell
for high speed, or as up to five
smaller cell fragments for greater
utilization. That allows the develop-
ment tools to perform 100% auto-
matic placement and routing, which
enables users of HDL to stay at the
high level and concentrate on gener-
ating an optimal logic flow. A JTAG
test port also is available on the chip
that allows for in-system functional

PRODUCT FEATURE

testing.

The company’s QuickWorks de-
sign software, which is priced at
$2995, supports all QL devices for
both schematic- and HDL-based de-
signs. The QuickTools package pro-
vides design support on Unix- or
Windows-based platforms. Versions
of the QL2003 are available in either
5-V or 3.3-V options; the 5-V ver-
sions also operate at 33 MHz to pro-
vide PCI compliant /0 signals if
needed.

QuickLogic Corp.

1277 Orleans Dr.

Sunnyvale, CA 94089-1138

Ed Smith, (408) 990-4000

http://www.quicklogic.com
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anel vendors along with system
P OEMs will reap the benefits of an

intelligent panel controller, the
SilI201. The programmable part, de-
veloped by Silicon Image Inc., sup-
ports multiple panel-timing configura-
tions for active-matrix LCD Super
VGA (800 by 600 pixels) and XGA
1024 by 768 pixels) resolutions. Com-
bining the chip with the company’s
patented PanelLink technology re-
sults in reduced time-to-market, lower
power consumption, lower overall sys-
tem costs, and the flexibility to add
some new features in the future.

By incorporating the Sil201 into a
design, the system maker can elimi-
nate a panel-controller ASIC that
typically carries a high pin count. This
part would be used to control such
functions as row and column timing.
The SiI201 is compatible with VESA’s
Plug and Display (P&D) specification.
This means that it supports an auto-
matic power-down mode within the
panels to allow for hot-plugging.

The SiI201’s programmability
gives OEMs the flexibility to differen-
tiate their products. With automatic
configuration of timing and control
signals, the part works with most pop-
ular column drivers. Programmable
registers are employed to set the tim-
ing values that optimize row-select

Intelligent Display Controller Works
With AMLCD VGA And XGA Flat Panels

timing pulses, resulting in a high-
quality display output. The part also
can be programmed to mirror pixel
data for support of flat-panel displays
that are used as overhead projectors.
In addition to the display enable, the
IC can handle up to two control sig-
nals for customized features. And de-
signers can choose whether to employ
normal or inverted clock outputs.

Using the SilI201, data can be sent
to the column driver in one of three
methods. It can send one pixel per
clock for 18 or 24 bits/pixel; two pix-
els per clock, halving the clock fre-
quency for 36 or 48 bits per clock cy-
cle; or, using a dual-edge clock, data
can be sent on the clock’s rising and
falling edges.

The use of the PanelLink technol-
ogy ensures that the chip will sup-
port most flat-panel displays. It de-
fines a single interface that spans
VGA to HDTV resolutions and sup-
ports active and passive LCDs as
well as plasma displays. PanelLink
uses transitional minimized differen-
tial signaling (TDMS) over a scalable
architecture, and permits additional
control signals without the need for
separate control lines. With its de
balancing, data can be transmitted
over several meters using standard
copper twisted-pair cable, or over

several hundred meters using fibe
optics.

The SilI201 programmable intelli-
gent flat-panel controller is available
now in large quantities. Housed in a
100-pin TQFP, it sells for $9 each in
lots of 10,000.

A second offering from Silicon Im-
age is a chip set that enables reliable,
scalable high-speed data transmission
for flat-panel displays. The chip set
consists of a transmitter and a
ceiver, the Sil140 and Sil141.
SiI140, acting at the transmitte-
embedded into the host system, w
the receiving Sil141 is designed
rectly into the panel.

Silicon I Inc.

10131 Bubb Rd., Cupertino, CA
95014; (408) 873-3111; Internet:
http://www.siimage.com.
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Chip Bridges From
UltraSCSI To Ultra2 SCSI

Backward compatibility between Ul-
traSCSI and Ultra2 SCSI is available
using the AIC-3860 multipurpose
chip. A second feature of the part is
that it extends the cable length nor-
mally associated with the UltraSCSI
specification. Cables of up to 25 m can
be used between the host system and
the peripherals. This is critical for an-
plications that address large, comr
configurations, such as cluste
servers, where various periphe:
are shared by multiple servers.

The device functions as a sin
ended SCSI to low-voltage differe:
(LVD) transceivers. By combining
chip with an Ultra2 SCSI contrc
designers can employ today’s Ul
SCSI drives and future Ultra2 S
units on the same bus without affe
ing performance. Ultra2 SCSI drives
are expected to ship in the early part
next of year. Without the AIC-3860,
combing the two flavors of SCSI
would default the entire system down
to the slower speed and also shorten
the allowable cable length. Available
immediately, the AIC-3860 multi-pur-
pose chip sells for about $15, depend-
ing on volume.RN

Adaptec Inc., 691 S. Milpitas Bivd.,
Milpitas, CA 95035; (408) 945-8600;
Internet: http://www.adaptec.co
CIRCLE 516
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Showing Up For Displays

! cess strategies, and technology trends. And, for those
| with a taste for numbers, included is a worldwide CRT
« Display Market Database that covers the market from
i 1995 through 2003. The database breaks down the market

showings on the trade circuit, the question floating } into total value in millions of dollars, total quantity of ship-
around the floor is “What about cathode ray | ments sold, and the average selling price of a CRT. Six

With all the new flat-panel displays making large

tubes?” The answer, according to
“Cathode Ray Tubes 97,” by
Stanford Resources, is that
they’re going strong and ex-
pected to remain that way
through the turn of the century.
The most recent edition of the re-
port looks at all aspects of the
global cathode ray tube (CRT)
market. The report asserts that
despite the market flocking to
flat-panel displays, the CRT mar-
ket will remain the largest global
electronic display industry seg-
ment, when it comes to value,
through 2003. According to Stan-

Worldwide CRT Market

Source: Stanford Resources

”

in billions

Art: James Miller

general display application sec-
tions (business/commercial and
computer, communication, con-
sumer, industrial, and transpor-
tation) each have their own sub-
categories that are examined as
well. Specifically, the report sees
the worldwide CRT market for
computer applications growing
from $11 billion this year to $13
billion in 2003. In the consumer
arena, the market is expected to
grow from 175 million units in
1997 to 224 million units in 2003.
The average selling price per unit
for the worldwide CRT market is

ford Resources, the main pull of CRT technology contin- | expected to stay at $101 for the next five years.

ues to be its consistently improving price/performance ra- |
tio. The report focuses on competitive display markets,
manufacturer profiles, manufacturing cost forecasts, suc-

Contact Stanford Resources, 3150 Almaden Expwy.,
y #225, San Jose, CA 95118; (408) 448-4440; fax (408) 448-
| 4445; Internet: http://www.stanfordresources.com.—DS

S S —

ith this summer’s release of
W('mz!(u't, there’s been a re-
newed interest in SETI
(Search for Extra-Terrestrial Intel-
ligence). Tipped off by a recent e-
mail from Richard Factor, the
founder and president of the SETI
League, I checked out their site
hitp:/lwww.setileague.org. It’s an in-
teresting site that really explains
everything from radio astronomy
to Project Argus (about 5000 small
radiotelescopes from around the
world monitoring the sky).
The SETI League, according to
their web site, “is a worldwide

group of amateur and professional |
radio astronomers, radio amateurs, |
microwave experimenters, and dig- E
ital signal processing enthusiasts |
who have banded together in a sys- |
tematic, scientific search of the |
heavens to detect evidence of intel- i
ligent, extra-terrestrial life.” E

In 1993, Congress cut all NASA !
funding to SETI, which previously |
ate up about one-tenth of 1% of |
NASA’s budget. This action E
prompted Factor to found the non- |
profit scientific organization in 1994. |

Though not associated with the ;
League, SETI@home also is worth |

a glance or two (http://www.big-
science.com/setiathome.html). Visi-
tors to the site can download a block
of cosmie-noise-pattern data and
software that allows their compu-
ter to analyze the data in the back-
ground. And what's really cool is
that the program acts as a screen
saver, allowing the viewer to moni-
tor the progress of the project.

If you'd like further information
on this organization, contact The
SETI League Inc., P. O. Box 555,
Little Ferry, NJ 07643; (201) 641-
1770; fax (201) 641-1771; e-mail:
info@setileague.org.—DS
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40 YEARS AGO IN ELECTRONIC DESIGN

Xerographic Printer Prints
Drawings From Mlcrofllm

A low-cost method of produc- 8
ing enlarged engineering draw-
ings from microfilm is done in
a XeroX Copyflo 24-in. continu- . =
ous printer, an automatic device [
that reproduces drawings up to =
two ft. wide at a speed of 20 fpm.
The time for processing of any
one frame is only a few seconds.
No ink is issued. The prints
are dry on emergence and may
be used immediately. The print-
ing process is completely
automatic.

Individual microfilm frames
are mounted in die cut apertures &
of cards punch-coded for various
sorting purposes, and emerge |
from the printer in the order of = :
entry. Up to 400 prints of a single frame may be had viaa push button that re-
peats the exposure. A miss detector is built into the film head and will stop the
card-feed mechanism if a card fails to appear. Another function of the detector
is to stop the machine when the card stock is exhausted. The Haloid Co., Dept.
ED, 2-20 Haloid St., Rochester 3, N.Y. (Electronic Design, Sept. 15, p. 129)

This printer is the humble beginning of Xerox as we know it. The word
comes from “xerography,” a word coined by a professor from Ohio State Uni-
versity, derived from the Greek words for “dry” and “writing.” The Haloid
Company then registered the trademark “Xerox” for its new line of copiers. It
would be another year before “Xerox” would become part of the company
name, when The Haloid Company became Haloid Xerox. Another name
change occurred in 1961, when the company settled on Xerox Corporation,
shortly after it had introduced the first automatic office copier to use ordinary
paper, the Xerox 914.—SS

High-Frequency Negative Resistance Device, Patent No.
2,794,917, W. Shockley (Assigned to Bell Telephone Labs., Inc.)

The diode oscillator uses a semiconductive material having a first zone con-
taining a predominance of mobile charge carriers of one type and a second zone
which is characteristically essentially free of mobile charge carriers of this one
type. A barrier exists between the zones. An injector of minority charge carri-
ers of the one type is associated with the second zone. An electrode is con-
nected to the first zone, and a voltage bias is provided between the injector
and the electrode which biases the junction in its high resistance direction. An
impedance having a reactive component in series resonance with the reac-
tance of the semiconductive material at a frequency—the period of which falls
between two-thirds and twice the effective transit time of the one type of
charge carrier—is provided between the injector and the carrier. (Electronic
Design, Sept. 15, 1957, p. 161)

As noted in the Aug. 4, 1997 issue, by this time in 1957, William Shockley
had already left Bell Laboratories and was heading up Shockley Semiconduc-
tor Laboratories in the nascent Silicon Valley. Judging from the September
announcement of a new patent being granted there was a significant lag time
between the filing and the issuing of patents.—SS

EYE ON ISO 9000

nstead of the list of companies that
Ihave received IS0 9000 certifica-

tion that you normally see under
this column heading, we’d like to fea-
ture a product that could help your
company get a mention in this space
in the near future.

Chek-MATE 9000 is a software so-
lution from I™Technology Corpora-
tion designed to help organizations
manage ISO 9000 compliance, audit
requirements, and corrective action
requests. The customizable software
reduces the time and cost of audit and
corrective action management, and
helps to foster better communication
between departments in an
organization.

Check-MATE 9000 maintains cur-
rent ISO 9000 criteria on line. Its
manual and complete ISO 9000 glos-
sary are available to users at any time
they wish to access them.

The software lowers the costs of
ISO 9000 audit activities by decreas-
ing the time needed to conduet and
compile internal audit reports. Chek-
MATE 9000’s closed-loop reporting
capabilities merge all of the audit re-
ports into a single report for manage-
ment review.

A data-entry window automati-
cally formats the appropriate form or
report, which can include nonconfor-
mance summaries, detailed sum-
maries, and follow-up audit reports.

Chek-MATE 9000 is part of I~
Technology’s PERFORMSuite ‘97
business improvement package, a so-
lution for implementing, tracking,
and reporting improvement activities
throughout an organization. PER-
FORMSuite also includes BaSE ‘97
for Malcolm Baldrige business as-
sessments and Proper for managing
improvement initiatives.

Available for Windows 3.1, 95, and
Macintosh operating environments,
Chek-MATE 9000 is priced at $594
for a single-user license, including 12
months of unlimited technical sup-
port and upgrades. Multiple-pur-
chase discounts, network prices, and
site license prices also are available.

Contact I"Technology Corpora-
tion, 4575 Hilton Pkwy., Colorado
Springs, CO 80907; (719) 531-9680;
fax (719) 531-5702; Internet:
http//www.intechnology.com.—MS




Making digital audio sound a bit better!

HIGH DYNAMIC

Gaining 6dB in Signal-to-Noise performance is easy
with AKM’s 105dB+ ADCs and DACs. Doubling the
sampling frequency is a snap with a range of 96kHz.
20- and 24-bit devices. Getting -6dB in price
may even be possible, too - AKM’s volume
manufacturing capability allows standard
pricing that sounds great!

schedule, enormous capacity in a world-class fab.
and a growing portfolio of audio patents, AKM is
the leader to trust both today and tomorrow.

For more information, including a free copy of our
new Product Selection Guide or Multimedia
Audio Data Book. call us ai 1-888-AKM-SEMI
(1-888-256-7364) — or visit our website al

Our full range of audio ADCs, DACs and http://www.akm.com.

Codecs covers your total circuit requirements
— whether you need maximum performance,
the highest level of integration, or the
highest performance at a given cost level.

If vou plan to be at the 103rd AES
Convention in New York in September,
please stop by the AKM hooth #1087.
You’ll like what you hear!

AKM's High Dynamic Sound converters
— called HiDS™ - provide remarkable
dynamic range and distortion-free audio
performance. The innovative designs
include our new proprietary dual-bit
delta-sigma architectures. Wherever you
see the HiDS logo, you are assured of

AKM Digital Audio IC Sampler

Channels
Bits ‘DCW
AK4324 124 |- | 2 | 105dB, 96Hz, 24-bitDAC |
AK45208 (20 [ 2 | 2 Highest performance integrated |
| [ codec - =8
AX4526 | 20| 2 [ 6 | Ideal codec for AC-3 requirements |
AK4540 | 16| 2 | 2 | AC'97 Compliant Codec for PC

Comments

Hnl

i

the highest audio performance and quality. ; : ~' | ! ‘ ' | | | | applications

3 2 e AR AKS392 242 | 1150B24-biADC
Keep your eyes — and ears — on AKM! . AKTT12A | 20 | 2 | 4 | Integrated codec with fully
With our aggressive new product AKM AKM Semiconductor. Inc. programmable on-chip 0SP___ |

AKM’s CODECs bring High Dynamic Sound to Your PC, and Capture the Loudest Louds and the Quietest Quiets

USA: AKM Semicoaductor, Inc Japan: Asant Kasen Micrusysiens Co, Lid Europe:  Asahi Kasei Microsystems Co. Ltd.
2001 Gateway Place Suite 65C West, San Jose. CA 95110 TS Building. 24-10. Yoyog 1-Chome 22 The Courtyards, Hatlers Lane, Croxiey Business Park @
Phone (408) 436-8580 o Fax (408) 436-7591 Stwouya-ku, Tokyd 151 Watford Harts WD? 8YH, United Kingdom
E-mail ICinto@akm com Ptwsng +81-3-1320-2062 « Fax +81-3-3320-2072 Phone +44 (0)1923-226988 » Fax +44 (0)1923-226933 34y 650 Wb """""“’"""

Cortbiatt Moemies PN
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FOR ALL THE ENGINEERS WHC
TAKING TIME OFF THIS YEAR
YOU WITH A MUCH DESERVEL
FROM LIMITATIONS.

“Holiday” is not a word in your vocabulary these days.

You've got more important things to think about—like changing
the way people live and work.

With something this important on your shoulders, you don’t
need bits and pieces of solutions. You need a whole product for
your embedded designs. You need the total system solution NEC’s
Vi Series™ MIPS* RISC processors provide.

You get it all. 64-bit technology that speeds data throughput
and meets high bandwidth design requirements. A high level of
on-chip integration and PCI Bus companion chipsets. And a
broad range of development and debug tools to get you to
market faster, including RTOS, compilers, simulation tools,
evaluation boards and reference designs.

And you get something else that’s just as powerful as our
products: our commitment. We offer a comprehensive long-term
roadmap - a scalable architecture with a solid future. So no
matter if your designing low-power smart phones, protocol
converters, gaming machines, set-top boxes, DVD or any other
office, networking or consumer application, NEC gives you the
price/performance and advanced, high-capacity, high-quality
processors and manufacturing expertise you need.

In all, NEC’ Vi Series offers you a vacation, of sorts, from all
those things that hold you back when you design the products that
shape the future. Get started on it today. Call 1-800-366-9782
to find out how you can get your Vg Series Design Kit.

Because even though you can’t take a trip around the world
right now, the Vy_Series can surely help you design a product that
can change it for the better.

See us at Embedded Systems Conference West

Booth #528

WRr s Rl E S FUSAREWEIBNGE SO R' S



/ VR S ERIES
NO N T B E Vpd101™ Vgal102™ VR4300™ VR5000™
Max. Clock Frequency 33MHz 66MHz 100/133MHz 180/200MHz
I/D Cache n an 16/8 32/32
N E P R E S E N T Dhrystone MIPS 37 74 131177 254/282
Power Consumption 200mw 250mW 1.8W/2.2wW <6W
Supply Voitage 33V 33v 33v 3.3V
MIPS/W 185 320
Windows CE Support Vi ! V2
’ Chipset Support Yes Yes Yes Yes
Feature Highiights § Ch DMA Controlier Soft Modem High-perf. MMU, Single
RAM/ROM Controlier 4-mode PMU Doubie Precision FP
Senal Interace IrDA™ 10-bit DAC/ADC Two-way superscaler
Sing'e-cycle MAC ppetine

4

VR4101. Created for Windows CE
products, it offers ultra-low power and
incredible MIPS per Watt.

9

VR4102. Offers Windows CE hand-held
computers tremendous power and performance
in a high-integration system on a chip.

VR4300. A high level of performance.

An extremely low price. Ideal for office
automation, video games & X-terminals.

VR5000. For advanced applications like
internetworking it provides the ulimate
performance at an incredible price.

E
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TECH INSIGHTS /QUICKLOOK

Enter The First Annual QuickLook
Paper Airplane Contest

—

ELECTRONIC DESIGN / SEPTEMBER 15, 1997

life, there’s a story behind this

one. In the middle of July, I be-
gan to think about paper airplanes.
Then, I thought about engineers. By
nature, according to our Communica-
tions/Networking editor Lee Gold-
berg, engineers are problem solvers.
Throw a wrench into the works, and
they’ll be the first to dive in after it.

So, here I am in Cubicle Land won-
dering how I can tie paper air-
planes to Electronic De-
sign. Of course, I asked
around.

Lee, a licensed pri-
vate pilot, was very ex-
cited about the idea of
having a paper airplane
contest. He also deserves
the credit for fleshing out the
tie. What he said was, “How about,
‘how many electronies ean you fit
onto a paper airplane and still make
it fly?”

As is the case with most things in

An Idea Takes Flight
Then we brainstormed about all
kinds of possibilities. Did we want to
judge the submissions on guidance
and control, length of flight, weight,
or size? Well, the brainstorming led
us in the direction of another of our
resident pilots, Test and Measure-
ment editor John Novellino. He of-

fered the following guidelines:

o The airplane must be fashioned
from paper. No balsa wood planes, no
thin plastics, and no metal sheeting.

* Glue and paperclips are accept-
’ able, but use common sense. If the

plane’s going to be weighed down by
‘ stuff other than electronics, your pos-
| sibilities for showing off your creativ-

ity will be greatly limited.
| ® The plane must be fully assem-
bled when it reaches the offices of
Electronic Design. None of us is in-
terested in taking the fall for your
plane not working because we didn’t
put it together properly.

e The plane cannot have a
wingspan larger than 3 ft. If I can’t
carry the thing, it’s not going to par-
ticipate in the contest.

o Just for those who think like Bob
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B el “emae”

Peuse (who defined himself as “think-
ing like a cheater,”) a paper airplane
with electronics is NOT a piece of pa-
per erumpled around a transistor ra-
dio. That’s just not going to fly here.

Hi. I'm An Engineer. Fly Me.

When John and I spoke about the
guidelines, he stressed that the sub-
missions really ought to display some
elements of flight. So, the public li-
brary of River Edge, N.J. supplied us
with Paper Airplanes, by Nick
Robinson (Quintet, 1991).

Just a quick lesson: “. . . the amount
of resistance is related to how fast the
object is moving throught the air . . .”
Drag is the combination of resistance
and turbulence, both of which are the
result of a bulky design encountering
the air. Thrust, in real airplanes, is
usually supplied by huge engines and
propellers. In our case, most of these
planes will get their thrust from our
editors throwing them forward. Ac-
cording to Paper Airplanes, “lift is
the force that acts on the wing to
move it upwards and hence to keep a
plane in the air. It is caused by having

a greater air

pressure under the

wing than above it, so
the wing tends to rise.”

A Word From Our Sponsor
In the middle of our discussions, in
the middle of the hallway,
PIPS editor Patrick
== N annion and Boards
and Buses editor Rich
Nass began offering
their opinions. They
stressed that we
should have stringent
guidelines, while I argued
that what I really wanted to see from

our readers was creativity.

“How cool would it be,” I said, “if
some design engineer came up with a
paper airplane that would fly itself,
right out of the box?” Then the dis-
cussion of motors came up.
Some were for, others were

against, but in or- "
der to keep creativ- ——

ity from being sti- Ny

fled, we decided to

allow motors in the contest.

So, how are our contest partici-
pants going to power these motors, or
any other electronics on their planes,
for that matter? Lee suggested that
we hit up battery companies for their

How To Enter
The first 100 entrants to send a
self-addressed stamped envelope to
QuickLook, Electronic Design, 611
Route 46 West, Hasbrouck Heights,
NJ 07604 will receive one lithium bat-
tery from 1-800-BATTERIES.

support in the contest. All participants must submit a
photo of the plane (in addition to the

SN d -
plane itself), their names, occupa-
l ‘ o m tions, company names, and a short ex-
S planation of their designs with each
L d ,\"ﬂ‘; paper airplane. What we’re looking

for here is creativity. The more inge-
nious your design, the better you’ll
do. Our editors here will perform the
judging. None of the planes will be re-
turned, so bear that in mind when you
ship them off to N.J.

All paper airplanes should be re-
ceived by January 1, 1998. Any ques-
tions about the contest should be
e-mailed to: debras@csnet.net or
faxed to Deb Schiff (201) 393-6242.
Good luck!—DS

Of the battery companies, 1-800-
BATTERIES came forward to spon-
sor the contest.

The company has agreed to furnish
lithium batteries to the first 100 con-
test entrants. They also put up the
prizes. First place is a $150 gift cer-
tificate and second place is a $50 gift
certificate, both to be used for pur-
chases made through the 1-800-BAT-
TERIES catalog.




“Stop Noise Two Ways”

‘;Nu"

Most people know that a pacifier will stop noise, power filtering and signal filtering. We don't add any
sometimes very quickly, other times it takes a little sweeteners. What we do add is our patented planar
longer. The method, however, works. Add a little filters. The technology with a proven track record,

sweetness and it works even faster. And for certain ~ combined with the industry's best connectors —ours.
applications the pacifiers come in different shapes Both technologies fully integrated, for best results

and sizes. in filtering.

Conec Filter Connectors stop noise as well. Noise Contact us today and put a little sweetness in your life.
created by EMI/RFI in today's high speed digital You can find us at our website:

systems. And just like pacifiers, Conec Filter http://www.conec.com, or

Connectors come in different configurations - e-mail 24926@ican.net

industry standard d-sub, high density d-sub, filltered
adapters, modular jacks and combo d-sub, with

CONEC QUALITY " .
“PEACE OF MIND” TECHNOLOGY IN CONNECTORS
72 Devon Rd., Unit 1, Brampton, Ontario Canada L6T 5B4

*|S0 9001 CERTIFIED Tel: 905-790-2200 » Fax: 905-790-2201
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1334.

August 1995 December 1995 July 1996
Sony releases the 1394 camcorder Tl is instrumental in the first IEEE specification Anather first: TI's software team develops
with Tl silicon the LYNXSOFT Software V1.0

April 1994 November 1995 June 1996
After receiving the "Most Significant Tl forms the first 1394 software development team Tl ships the first and only backplane
Technology” award at Fall COMDEX ‘93 PHY and also introduces
for its 1394 serial bus, Tl releases the first a broad range of designer kits

PHY and LINK silicon to market

21-5131
© 1997 TI




1994.

October 1996 April 1997 1998-2000
With Tl silicon on board, Toshiba develops The very first 1394-to-ATA/ATAPI Tailgate Tl will drive 1394 faster,
the first 1394 CD-ROM drive prototype device is released by the newly formed SSI moving from 400 to 800 Mbps

and Tl merger

i

and on to record-shattering
1-, 2-, and 4-Gbps PHY

® September 1996 January 1997
Tl releases the first PCI-1394 LINK Tl develops a 1394 DV device, the first
integrated PHY/LINK chip; Panasonic
uses 7l's 1394 technology to develop
its first 1394 consumer product

In 1994, Texas Instruments became the first built-in 1394 solutions, putting them far

supplier to release a complete 1394 silicon ahead of the competition. And to keep our

solution. And our lead over the competition customers first in line, we continue to set

increases every day through our growing new precedents every day. So when you | Get COﬂnec;id ;ggt‘t;i Iart]estllnformatlon on
S echnology.

portfolio of IEEE 1394 products and soft- need 1394 solutions, make TI your first, and | (_ [l{m!i.com/sc(iggi ’:\

y ' . ) or call 1-800-477-8924, ext.1394, and
ware. So TI customers are first to market with only, stop. TI, the leader in 1394 solutions. get a free data book or CD-ROM

"i‘ TEXAS

INSTRUMENTS




ABOUT THE TIME YOU’RE
SENDING CHUCK
OUT FOR MORE TIN FOIL,
A CE/EMC-COMPLIANT
POWER SUPPLY
STARTS TO SOUND LIKE A
VERY GOOD IDEA.

\/

R
¥y .
/ " |\\
Meeting fo/stem EMI
7s a G s gpwil
Lamoa’s DOW-I00O0W
o supl;&'m fon

27 'C[UPI‘O\JC\': Sor

ap}u{ Calions.

Getting your system to meet EMI
standards can be an arduous task if
your power supply comes from a company
that considers it to be your problem, not theirs.
But at Lambda we supply solutions, not just power. Our

100W -1000W PFC power supplies for microprocessor-based

applications already meet CE standards for both
conducted and radiated EMI. We have our own in-house
EMC and lightning strike measurement facilities, so we know
these supplies can stand the test of worldwide
regulations, as well as the test of nature.
Our new RP series addresses your logic needs

with 500, 750 and 1000 watt models featuring




3.3 or 5 volt auxiliary outputs, and main outputs that adjust from  To bring your products to CE compliance you don’t need foil,

3 to 5.75 volts. There are plenty of output configurations and ferrite chokes, and EMI gaskets —you just need to give us a call
remote signal options available, so you'll find one that fits your at 1-800-LAMBDA-4, ext. 8823.

application without time-consuming re-design or modification.

lﬂmﬂ www.lambdapower.com/rp
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TECH INSIGHTS/QUICKLOO

hen the term “Personal Com-
Wputer” was coined in the late
1970s, it was used simply to
define a computer intended for the
use of one person at a time. Depend-
ing on the environment in which it
was used, it may have been reserved
| exclusively for the use of one person
in particular who may have adapted
its software content and appearance
to suit his or her own personal tastes.
Two computers I’ve used this sum-
| mer, however, are of a breed that
takes the “personal” aspect through
to the ultimate meaning of the word.
Both are truly pocket-
sized—meaning that I
could keep them about
my person at all times.
They also are personal in
the sense that I'd trust
them with information
that I need to have at all
times. But more than
that, they are personal in
the sense that the choice
of which I like best is al-
most totally subjective
and as personal to me as
| the wristwatch I wear.
The two computers are the Series 5
made by Psion ple., London, and the
Velo 1 made by Philips Electronics
B.V, Eindhoven, The Netherlands.
Technically, the two machines are
similar. Their physical dimensions are
almost the same—about 6.5 by 3.5 by
1 in. Both have 32-bit RISC proces-
sors—ARM for the Psion, MIPS for
the Velo. Both have high-resolution,
backlit LCD screens of about the
same size and quality. Both have sev-
eral megabytes of memory—8
Mbytes for the Psion, 4 Mbytes for the
Velo. Both use multitasking soft-
ware—Psion’s own EPOC 32 system
for the Series 5, and Microsoft’s Win-
dows CE on the Velo. Both offer so-
phisticated word processing, spread-
sheet, communications, diary, and
contact programs. And both can be
easily integrated with a desktop com-
puter by either a physical serial wire
or infrared link.
Reading the data sheets, they
could almost be twins. But, they are
not the only two. Other manufactur-

PETER FLETCHER
FIELD CORRESPONDENT

LETTERS FROM LONDON

The Really Personal Computer Has Arrived

ers will soon be launching similar
products, including Hewlett-Packard,
Compagq, Casio, and Microsoft. Psion
also has been signing up licensees for
its EPOC operating system.

Given that these computers basi-
cally have the same functionality, the
choice between them comes down to a
matter of personal taste. In the end,
my choice was the Psion, because for
the first time in a computer that small,
I've found a keyboard on which I can
really type. Since I write for a living,
that's important to me. My son, a com-
puter programmer, preferred the
Velo because he liked
the familiar feel of the
Microsoft software and
its similarity to what he
usually uses. Although,
he liked the Psion’s
built-in OPL object-
oriented programming
S language.

I had intended to
write a classic review of
each of these machines.
In particular, I wanted
to work out which
might be better for a
design engineer. I suppose the Psion’s
programming language might tip it
marginally, if you want to write data-
acquisition software or add hardware
to turn it into a pocket oscilloscope.
However, talking to other people and
finding that some liked the things I
didn’t and vice versa, I concluded that
if I wanted to be fair and objective, I'd
have to restrict myself to the measur-
able facts and stick strictly to the data
sheets. You, too, can do that by brows-
ing the World Wide Web at
http//www. psion.com or http//www.
velol.com.

So, like recommending restaurants
to friends, I hesitate to say which one
is absolutely the best. My only recom-
mendation is that if you want (as op-
posed to need) a pocket computer,
choose the one that suits you, rather
than simply accepting someone else’s
choice.

Peter Fletcher is Electronic De-
sign’s U.K. correspondent. His e-mail
address is: panflet@cix.compu-
link.co.uk.

Developing USB PC Peripherals is
a guide to the Universal Serial Bus
(USB) specification version 1.0.
The book provides a step-by-step
methodology while following thor-
ough design practices. It contains
graphics, firmware, software code
examples, and key industry contact
numbers to assist readers in devel-
oping USB PC peripherals. An ac-
companying disk includes the sam-
ple code from the book for a WDM
driver, the USB microcontroller
firmware, and host application soft-
ware. The book is priced at $29.95.
Contact Annabooks, 11838
Bernardo Plaza Court, San Diego,
CA 92128-2414; (800) 462-1042; fax
(619) 673-1432; Internet:
http://www.annabooks.com.

Asynchronous Transfer Mode
(ATM) Networks addresses issues
in developing ATM networks. The
book lays the groundwork for fu-
ture research papers on obstacles
on the road to ATM, communica-
tion subsystems for high-speed
networks, ATM requirements, con-
gestion control mechanisms, video
sources, multimedia networking
performance requirements, and
other key subjects. The 228-page
book is priced at $75. Contact The
Penton Institute, 1100 Superior
Avenue, Cleveland, OH 44114;
(800) 223-9150; fax (216) 696-6023;
Internet: http://www.penton.com.

Introduction to Modern Statisti-
cal Quality Control and Manage-
ment Techniques covers variables
and attributes control charts, and
topics of quality function deploy-
ment (QFD), benchmarking, ISO
9000 certification, quality awards,
and the seven quality manage-
ment tools. The book looks at the
lives and contributions of the four
main quality innovators: She-
whart, Deming, Ishikawa, and Ju-
ran. The 368-page book is priced
at $54.95. Contact St. Lucie Press,
2000 Corporate Boulevard, N.W.,
Boca Raton, FL 33431; (800) 272-
T737; fax (800) 374-3401; Internet:
http://www.slpress.com.




Connections bhetween today’s
cellular/PCS base stations must be
seamless. Now ordering RF/microwave

components for them can be too.

Integrated Circuits
4-channel CMOS Driver for GaAs FET switches and attenuators
offers low power dissipotion. M/A-COM SWD-119.

— Low-cost GaAs MMIC Switches for transmit/receive and other
110 : X switching opplications. M/A-COM SW Series.

L Digital Attenuator offers 50 dB attenuation in 1-dB steps;
Integrated integral TTL driver. M/A-COM AT20-0106.
Circuits Splitter/Combiners in low cost plastic packages.
% @ Available in 2-, 4-, 6-, ond 8-way configurations.

N&/A-(OM DS52-DS58 Series.
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PENSTOCK

RF Connectors

7-16 Connedors are ideal for base
station power handling. White Bronze
surface finish offers low intermod
performance—better than -150 dBc
per mated pair—plus low loss and
long life. M/A-COM 7-16 Series.

For more
information
or fo order any
of the thousands
of M/A-COM parts
available from Penstock call
1-800-PENSTOCK today. Or to
Silicon RF learn more about the Solution

Semiconductors Network, visit us on the Web at
www.penstock.avnet.com

1-800
PENSTOCK
NOW
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Silicon RF 3 M
Semiconductors ]
Surface Mount Plastic PIN Diodes ore available in SOT-23, S0T-143, s i 3 ‘“lm' l'
S0T-323 and SOD-323 packages on tape and reel. M/A-COM MAAP Series. 441622852487 / o, Ao ond Swirond 49-89.3197670 / Fronce 3 Myt
High Q Low-Voltage Silicon Hyperabrupt Voractors are availoble in BCEII e, AR e e ISR b “I"Il"ll
SOT-23, S0T-323 and SOD-323 SMT packages designed for wireless Pf‘qzj‘:o? : oS e0s SEEE SR S |||||||||I|
applications up to the 2.4 GHz cellulor band. M/A-COM MAAST Series. PENSTOCK BFi

....................... 1maRsA
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What does our affordable oTp

microcontroller mean to the masked

arte

(It means it’s a thing of the past.)

e’re about to change

your whole image of
microcontrollers.

Because our new 8-bit mcu,

the ks88prog16, is a one-time-

programmable EprOM part that

is identical to our ks88cog1b

masked part in footprint, electrical

characteristics, and performance.

And as of right now, is virtually
identical in price.

Which means: that you can get
to market right away with any new
product or any change in code,
because you don’t have to wait the
typical 8-12 weeks for a masked

part. And you can then continue to
build the product exactly as you
have for the fast-out-the-gate
version, over its entire life. Because
with our minimal price premiums,
there’s little or no reason to switch
to the masked part.

Let’s say your product revolves
around information that changes
on a regular basis—and up till
now, you've had to burn a new
mask every time.

Pretty obviously, you'll be
thrilled with this new mcu.

And even if you don’t expect
your product to ever require a change
in its microcontroller code, you may
still find you want to start with our
new oTp part, and stay with it.
Because of time-to-market alone.

If your volume is such that you
want the programming done by
your vendor, it’s easy enough to
start with our oTP product, then
switch to our masked part, the
K$88co916, because of its identical
footprint. In fact, you can decide
to make that switch pretty much
at any point.

But other than really high-
volume applications, take it from
us: we've got something that’ll make
the masked Mcu Aistory.

Outdated technology.

You know, passé.

For information on our micro-
controllers, please call 1-800-446-
2760 today. Or visit our Web site
at www.sec.samsung.com. Or write
to Microcontroller Marketing,

Samsung Semiconductor Inc., 3655
N. First St., San Jose, CA g5134.

SEMICONDUCTOR
StirL A Generation AHEAD.
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When something as important
as DRAM crossover is ready to
happen, you want to be prepared.

And what we have to tell you is
exactly that: it’s ready to happen.

© SAMSUNG SEMICONDUCTOR, INC., 1997.

Which means you’re going to
be able to capitalize on the
competitive advantage the 64-meg
can give you.

But only if you are in fact

The news in the 64-meg DRAM: 1£s

CROSSOVER TIME.

[So YES: Gent/emen, start your motherboards. ]

prepared. Designed in, ramped,
ready to go. With your mother-
boards started.

Because like most races, this
one belongs to the swift.
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And speaking of swift, the
people you want to turn to for
crossover are the leaders in
memory, in DRAMs, and of course

in the 64-meg. Samsung.

For 64-meg data sheets, call
1-800-446-2760 now. We’ll shoot
them off to you right away. Or you
may visit us at our Web site, at
WWW.§€C.Samsung.com.
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Imagine s

A Digital Design

Well you can, using a simple technique Hewlett-Packard
calls cross-domain analysis. It allows you to view time-
correlated measurements at multiple points in your
system—from signals to source—all on the same
display. So you can quickly pinpoint the root cause of
This view of system behavior was provided by the a problem, and speed up the entire prototype

HP 16500C logic analysis system and the HP 16505A proto analyzer. 5 d
V2 2R AT ST integration process.

Say you've got a corrupted variable value. The fastest
way to solve the problem is to look at it from every
angle, all at once, using cross-domain analysis. It time-
correlates all your measurements so you can analyze a
problem in several domains simultaneously to locate
the source quickly. The culprit? Data bus contention
corrupting bit fourteen.

By observing the symptom in multiple domains, in
whatever sequence you want, you can get the big
picture quickly. And zoom in to take a time-correlated
“snap shot” of measurements at multiple points in your
system, to pinpoint the root cause—data-dependent
bit corruption. You just saved yourself a lot of time, not
to mention another dinner out of the snack machine.

Multiple measurement windows

display various domains such as analog

If you're ready for the power to take a complete look
at system problems, look into cross-domain analysis.

signals, timing waveforms, state listings and Only HP's family of digital design tools can give you
source code—all time-correlated— this kind of insight. And we secure your digital design
on your large screen display. You can also tools investment with upgrade packages, trade-in

programs, scalable, modular instruments, and
forward-compatible measurement modules.

view the same domain’s data simultaneously
in different modes.

For more information, call HP DIRECT for

the new Digital Design and Debug Tools

Catalog at 1-800-452-4844, Ext. 5378. Or visit

www.hp.com/info/imagine
1997 Hewlett Packard Co. TMCOL?719/ED2



Able To Look At
Problem 1 N1S Way.
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The Electrical Engineering Hund-
book, 2nd Edition is a complete refer-
ence for answering questions encoun-
tered by engineers in industry,
government, or academia. The book's
12 major sections encompass the en-
tive field of electrical engineering, in-
cluding circuits, signal processing,
electronics, electromagnetics, electri-
cal effects, and energy. Also covered
are trends in the fields of communica-
tions, digital devices, computer engi-
neering, systems, and biomedical en-
gineering. Nearly 2000 terms are
defined and explained, and the book
ineludes over 1700 figures and 3000
equations and formulas. The book is
priced at $110, plus $9.95 shipping
and handling for the first volume and
$3.95 per additional volume. Contact

CRC Press, 2000 Corporate Blvd.
N.W., Boca Raton, FL 33431-9868;
(800) 272-7737; fax (800) 374-3401;
Internet: http://www.crcpress.com.

Sensors Handbool: provides ad-
vice on selecting and using the opti-
mum sensor for any given applica-
tion. The book gives readers
information on the use of sensors to
measure size, speed, color, tempera-
ture, pressure, volume, flow-rate, ori-
entation, and other characteristics in
the management of complex
processes. Featured are descriptions
of hands-on applications in fields
ranging from manufacturing engi-
neering, aerospace, and defense, to
pharmaceuticals, medicine, agricul-
ture, and the environment. The 1024-

page book is priced at $115. Contact
McGraw Hill Inc., P.O. Box 545,
Blacklick, OH 43004-0545; (300) 722-
4726; fax (614) 755-5645; Internet:
http://www.megraw-hill.com.

e = ot <P PP |

High-Sensitivity Radio Astron- |
omy discusses how high sensitivity is |

leading to understanding and break-
throughs in radio spectral-line analy-
sis, radio continuum observations of
galaxies, cosmology, pulsars, and ra-
dio emission from stars. New and en-
hanced instruments are thoroughly
reviewed, and featured is a glimpse of
the telescopes planned for the future.
The 300-page book is priced at $69.95.
Contact Cambridge University
Press, 40 W. 20th St., New York, N.Y.
10011-4211.

investment topics. When you allocate

your assets, you decide how much
money to commit to various asset types to
address your investment goals.

Asset allocation has become even more
important in recent years due to the glob-
alization of the world economy and the
volatility of economic indicators and finan-
cial markets. It diversifies your portfolio
and could help improve your overall poten-
tial return while reducing risk. The way
you allocate assets could have a major im-
pact on your portfolio’s return.

Asset allocation is a highly personalized
process that considers all aspects of your goals, invest-
ment objectives, and financial resources. If you’re al-
ready retired, chances are your primary goal is to pro-
vide sufficient income to maintain your lifestyle while
preserving capital for the future. At the same time, you
have to preserve your buying power. Therefore, you
must consider how inflation and taxes will affect your
ability to maintain the lifestyle you’re accustomed to.

If retirement is far in your future, your focus is on
building a nest egg while setting money aside for other
objectives: Educating children, buying a second home,
or paying for your current lifestyle. Whatever your
goals, your financial needs are complex. But they could
be manageable when you allocate your assets properly.

After identifying your financial goals, define your risk
tolerance. Are you conservative, moderate, or aggres-
sive? This will determine how much you should allocate
to the major asset classes—stocks, bonds, and cash in-

Asset allocation 1s one of today’s hottest

HENRY WIESEL
CONTRIBUTING EDITOR

struments—which have different combina-
tions of potential risk and reward. You also
should evaluate the relative importance of
the major investment objectives:

Growth: The ability of an investment to
appreciate in value over a period of time.
Individual stocks and equity-based mutual
funds and variable annuities are among
growth-oriented investments.

Income: The ability of an investment to
provide current and/or future income.
Government, corporate, and municipal
bonds are excellent choices. Fixed annu-
ities provide tax-deferred investing for fu-
ture income.

Liquadity: The ability to turn an investment into cash
as needed with minimal risk or penalty. Money market
funds, certificates of deposit, and savings accounts are
highly liquid.

Taxability: The ability of an investment to maximize
your after-tax return. Municipal bonds and tax-de-
ferred annuities make sense for the tax-sensitive in-
vestor. Every investor can take advantage of the tax-
deferred opportunities such as IRAs or 401(k)s.

Whatever your goals, it's a good idea to have some
combination of each class in your portfolio. Consult with
a financial advisor for more information.

Henry Wiesel is a Vice President, Financial Consul-
tant, and Qualified Pension Coordinator at Smith Bar-
ney. He may be contacted at 1040 Broad St., 2nd Floor,
Shrewsbury, NJ 07702; (800) 631-3331, ext. 8563.
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FLIPPING THROUGH THE INTERNET ROLODEX

http://www.avxcorp.com: En-
gineers investigating Spice informa-
tion on tantalum capacitors should
point their browsers to AVX Corpo-
ration’s new site. The site features
AVX’s SpiTan, an interesting bit of
software that is specifically designed
around tantalum capacitors. Users
can just click and point to enter the
product type, case size, capacitance
value, voltage rating, frequency, and
temperature of the operation. Then,
the program provides the impedance
of the part over a wide frequency
range, and the equivalent series re-
sistance. The program is reminiscent

of SpiCap and CALCI, which deal
with ceramic chip capacitors and
switch-mode power supply capaci-
tors, respectively. Both programs
also are found at the site. Details on
the company’s MLC and tantalum ca-
pacitors, power supply capacitors,
resistor chips, arrays, networks, and
integrated passive components all
can be found at the site. Technical
data on such topics as thin-film induc-
tors, SMT fuses, transient suppres-
sors, filters, piezos, and timing de-
vices also can be accessed at this site.
And, if visitors are so interested,
they have the opportunity to search
AVX’s financial summaries, and can
even browse through a corporate
overview,

http://www.randmh.com: How
exactly do you spell e-commerce? R-
A-N-D. Rand Materials Handling
Equipment Company’s new World
Wide Web site allows all visitors to
search it’s database for a wide range
of materials handling equipment, and
packaging products. In addition, the
database is incorporated into the
site’s on-line ordering mechanism.

i When a surfer clicks on any of the
i listed products, the link will take that
! person to a detailed product data
i page. Complete product specifica-
i tions are found at this page, including
E photographs, pricing, and ordering
' information. Items listed include
i dock boards and plates, safety lad-
i ders, pallet trucks, bulk storage

racks, flammable storage cabinets,
industrial storage cabinets, pallet
racks, open and closed shelving, wire
shelving, canvas basket trucks, hand
trucks, shelf trucks, hoppers, work-
benches, and stools. Visitors to the
site also are encouraged to watch for
a new monthly featured product as
well as bonus buys.

TOSHIBA

‘ Makes light work of tight designs.

(Actual Size)

. Smaller ph;tocouplers

At 1/5\0 1/10 the size of standard 6-pin devices, our
SOP and SSOP packages free up lots of board space.

Most outpilt options

While our broad line ingludes transistor, IC, triac, high speed,
thyristor, photo relay/MOSFET and photovoltaic conﬁggurations.

Big pefrforman,c_é_ in little spaces

Add in single and quad-thannels, and you can see
we've got the right fit for lots of compact applications.

¥

www.photocoupler.toshiba.com

TOSHIBA

A ELECT

1-800-879-4963

©1997 Toshiba Americs Electronic Components. Inc. HDQ-97-254
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YOU DIDN'T GO THROUGH

16,000 HOURS OF PHYSICS
TO DESIGN A PRODUCT
JUST LIKE EVERYONE ELSE.

You paid a lot of dues to get here. And you're not about
to waste it all by designing a bland (yawn) expected (yawn,
Windows® CE application.

But to create the best, you need to start with the best. And
NEC’sVp Series™ MIPS® RISC processors are clearly superior
because they offer you a total system solution - the whole
product to meet your needs.

NEC offers a family of high-performance processors
designed and optimized for Microsoft® Windows CE-based

I ™

applications, not just a partial solution. The Vi 4101™ and
VRr4102™ provide high MIPS/Watt for low-power, battery-
operated devices, and the VR 4300™ gives you impressive 64-bit
performance. You also get companion PCI chipsets and a broad
range of design development and debugging tools to get you
to market faster, including RTOS, compilers, simulation tools,
evaluation boards and Windows CE reference designs.

No one can offer you commitment like NEC, either.

A long-term roadmap, ongoing new product development, as well
as advanced, high-capacity, high-quality manufacturing expertise
help you realize your vision and meet your high-volume, time-

to-market needs faster. After all, we don’t want to design products
like the next guy, either.

Get started today. Just call 1-800-366-9782 to find
out how to speed your next Windows CE design with your
Vi Series Design Kit.

Anyone can calculate the mass of the earth. But not everyone
can create a Windows CE product that changes it for the better.

Vo SERIES PROCESSORS/WINDOWS CE

C
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VR4101™ Vr4102™ Vg4300™

Pipetine Frequency 33Mhz 66MH2 100/133MHz

1/0 Cache 2 LYA| 16/8

Dhrystone MIPS 37 74 131177

Power Consumption 200mwW 250mW 1.872.2W

Supply Vottage 33v 33v 33V

MIPS/W 185 320

Windows CE Support vi.g1 V2.0 V20

Feature Highlights 5 Ch. DMA Cont. | soft Modem | High-perf. MMU
RAM/ROM Cont. 4-mode PMU Single/Double Precision FP
Serial Interface 10-bit DAC/ADC Ideal for high performance
DA™ Single-cycle MAC embedded applications

Vr4101. Created for Windows CE
products, it offers ultra-low power and
incredible MIPS per Watt.

VRr4102. Delivers Windows CE
hand-held computer applications
tremendous power and performance in
a high-integration system on a chip.

VRr4300. Ideal where high-
performance and low-cost drive
your design. Offers outstanding

MIPS per dollar.

See us at Embedded Systems
Conference West, Booth #528
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A GREAT marketing tool for

Electronic Design Automation!

- "The Results Are In! An invaluable
~ Study for those involved in EDA

The 1996 Electronic Design Automation Study
sponsored by Electronic Design magazine,
provides critical survey information
with a focus on EDA marketing
executives and user/engineers.
Conducted by the market

research firm, EDA Today, L.C.,
results have been compared,
compiled, and studied to serve

as strategic marketing
opportunities for suppliers.

Survey results will

present information on:
» The respondents, types of jobs and designs,

size of design teams, budgets, and companies

* Platform trends, hardware and operating systems
* Internet and web usage trends among design engineers
* Spending patterns: budget increases, decreases
* Cross tabulation results on significant issues ocurring in the EDA industry
* Design trends of IC, ASIC, board-level/system-level design, and programmable logic

Mail or fax this order form to:
Electronic Design, Attn. Deborah Eng ¢ 611 Rt. 46 West ¢ Hasbrouck Heights NJ 07604 » Fax 201/393-6073
To order on line, contact EDA Today, L.C. at: WWW.edat.com

r—- - - - """ """ ""-"—-—"—-—"—-—" - —' — - ———————— q
. FLECTRONIC DESIGN |
| YESpsendme _________copy(ies) of The 1996 EDA Study for |
| 8495.00 each + $5.00 S&H per copy. Add state and local sales tax where applicable. |
| [0 Check enclosed for $ _ (Make checks payable to Electronic Design.) |
| [JAmerican Express [ Visa [ Master Card Card # Exp |
| Name . |
| Account name Signature |
| Company |
| Address . |
| City State Zip |
| Phone - - Fax I
I I
I I
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most professionals, especially en-

gineers. The Institute of Electrical
and Electronics Engineers (IEEE)
has made it their business (amongst
other things) to collect and dissemi-
nate information pertaining to the ca-
reers of engineers. One way of finding
this important data is through asking
the engineers themselves.

Via a call for papers, IEEE-USA
(United States Activities) is looking
for success stories from engineers to
include in its 1998 Careers Confer-
ence, “Engineering Careers into the
21st Century: Maximizing Individual
and Organizational Growth.” The
conference, scheduled for April 30-
May 1, will be held in Phoenix, Ariz.
Individuals who think that their cur-
rent research or expert opinions
could prove useful to the conference
are encouraged to send in proposals
and 500-word abstracts.

The following are topics the
IEEE-USA is looking to target:

Cm-eer rankings are important to

» Benchmark practices for devel-
oping engineers to succeed in new
models of work.

o Case studies of successful envi-
ronments that provide engineers
with career development or new ca-
reer-management opportunities.

¢ New designs for development and
maintenance of engineering careers.

e Partnerships among employers
and engineers, associations, or uni-
versities that foster successful ca-
reers for engineers.

e Retention and development of
engineers in a tight labor market.

All proposals must be in to the
IEEE-USA by Oct. 1. The Institute
will notify speakers between Nov. 1-
15. Papers must be in by Feb. 1, 1998.

Send all correspondence to: IEEE-
USA, 1828 L St., N.W.,, Suite 1202,
Washington, D.C. 20036-5104. Any
questions may be directed to Scott
Grayson at (202) 785-0017, ext. 339, or
e-mail: s.grayson@ieee.org.

nother very popular and ex-
Atremely useful function of the
IEEE is to supply its members
with directories and other forms of

literature. Two recent releases are

the “1997 National Directory of Elec-
trotechnology Consultants,” and
“The IEEE Standard Dictionary of
Electrical and Electronics Terms,
Sixth Edition.” Both publications are
two volumes that today’s engineer
will find invaluable.

The national consultants directory
was produced by the IEEE-USA’s
Alliance of IEEE Consultants’ Net-
works. It’s mission is to help raise the
awareness of the engineering com-
munity to the IEEE’s self-employed
members who live in the U.S. This
year’s volume is the second annual
national directory.

Packed with over 400 electrical,
electronics, management, and soft-
ware consultants, the directory is in-
dexed by category and by state.
There also is a listing of specialties.
Additionally, the directory includes
information on local referrals.

“The [EEE Standard Dictionary
of Electrical and Electronics Terms”

has a lineage that goes back to the
1941 “American Standard Definitions
of Electrical Terms.” The publication
is also known as IEEE Std 100. This
edition includes all the IEEE-ap-
proved standards for defined termi-
nology through December 1996.

Each term in the dictionary is cate-
gorized by its technical subject area.
Of course, all the abbreviations for
those areas are within the first seven
pages. The terms also are referenced
to the publications or standards in
which they appear.

For free copies of the directory,
contact William Anderson at (202)
785-0017, ext. 330, or e-mail him at
w.anderson@ieee.org.

For information on obtaining the
standard dictionary, contact Christo-
pher Currie at (202) 785-0017, ext.
324, or e-mail: c.currie@ieee.org. In-
formation also may be obtained
through the previously mentioned
address.—DS
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Software and marketed by Brad-

mark Technologies, is designed to
act as a graphical-user interface
(GUI) for Computer Associates’ Man-
Man (previously ASK ManMan). The
Windows-based application works as
a client/server GUI for the HP3000
version of ManMan, the 20-year-old
manufacturing management soft-
ware used by such manufacturers as
Compaq, Spectra-Physics, and Ace
Controls.

Traditionally, ManMan's display
screens are limited to showing only
one aspect of the manufacturing, or-
der entry, or order management data
at a time. Users have toggled be-
tween two sessions on the HP3000,
but this method draws on the net-
work resources. Managers also had to
“dumb down” their systems in the
past because they were using fully
loaded PCs to house the ManMan sys-
tem without the Windows interface.

StarMan, developed by Quantum

StarMan still incorporates the
HP3000 as the server and still uses
ManMan as the primary application,
but works with both to bring the in-
ventory process into the ‘90s. It does
not use terminal emulation. Instead,
StarMan uses Visual Basic to create
the Windows display.

One of the primary advantages to
using the new system with ManMan
is the increased productivity. Accord-
ing to Bradmark, StarMan increases
the performance of the HP3000 by
about 50% by distributing the pro-

When purchasing these
three products with
maintenance from
Interface Technologies:

or

SAVE

MicroSim DesignLab
MicroSim PSpice A/D
MicroSim PSpice
MicroSim PSpice Basics

CALL

Product Training
Analog Modeling Services

FREE Training! *

800-357-1636

for information, prices or o quotation

Other Value Added Services from Interface Technologies:

* Free Traming and 5% discount availoble only when products are purchased through Interfoce
Te

Start to Finish
MicroSim PSpice A/D
MicroSim PSpice

% * ;
on any MlicroSim

product or maintenance
until December 31, 1997

MicroSim PSpice A/D Basics+
MicroSim PSpice Optimizer
MicroSim PLSyn

MicroSim PCBoards
MicroSim Schematics

Installation Services
Configuration Services

gies, an auth d reseller of M

Sim products. Offer vald for U.S. customers only.

PN IIREACE
TECHNOLOGIES
400 ASHLAND AVENUE
RIVER FOREST, IL 60305

TEL:
FAX:
E-MAIL
Wes

800.357.1636
708.366.4413
SALES@I-T.COM
WWW.I-T.COM
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cessing power between the server
and the PC. As a result, the server’s
CPU overhead also drops 50%.

A useful option that network man-
agers might want to consider is the
StarMan development kit. With this
kit, developers can integrate other
host-based legacy applications into
Windows, Internet, and/or intranet
applications on the PC. With this op-
tion, users can truly integrate Man-
Man data with any number of applica-
tions, including e-mail Microsoft
Word, and Excel.

Pricing for the StarMan GUI is
based on system-tiered pricing.
Prices range from $10,000 for an
HP3000 Mocel 918 to $75,000 for
Model 997X8. Volume discounts are
offered.

Contact Bradmark Technologies,
4265 San Felipe, Suite 800, Houston,
TX 77027-2913; (800) 621-2808;
fax (713) 621-1639; Internet:
http://www.bradmark.com.

odavi Communications Systems
is introducing a new member of

its video communications family,
TeleSight 320, a desktop videoconfer-
encing system that complies with
H.320 standards.

The system has value in the home
and office. When TeleSight is used
over an ISDN line, it can bring video
communications at the rate of 30 fps,
allowing for simultaneous file sharing
at each end of the communication. It
also functions as an ISDN terminal
adapter at 128 kbits/s. TeleSight is
bundled with Microsoft’s Net Meet-
ing, which allows home offices to com-
municate with branch offices.

The system is available in kits and
fully configured turnkey systems on
Pentium-based PCs. The kit includes
cabling, a single-board CODEC, tele-
phone handset, camera, and software.
The turnkey system comes with an
output for a second monitor or TV, a
second camera input, and a second
microphone connection. The kit is
priced at $1395; the turnkey system
goes for $3995.

Contact Vodavi Communications
Systems Inc., 8300 E. Raintree Dr.,,
Scottsdale, AZ 85260; (602) 443-6054;
fax (602) 483-0144; Internet:
http://www.vodavi.com.
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can now be satisfied through the

use of Speed Surfer. The new PC
utility from Kiss Software jump-
starts Internet browsers and
modems so users can fly through
their Internet experience. Speed
Surfer is compatible with both
Netscape and Microsoft Explorer.

Speed Surfer’s style is to use smart
agents in zipping up access times.
Most standard accelerators just load
all the links of the page currently on
view. Speed Surfer’s technology loads
the text, links, and graphics on the
pages that the user is most likely go-
ing to visit next.

All the preloaded data is stored on
the hard drive, providing the fastest
access times to linked pages. Fre-
quent users benefit from Speed
Surfer’s smart agent technology be-
cause it learns the habits of the user
as he or she surfs the ‘Net. Conse-
quently, Internet access is speedier,
which results in lower connect costs.

Speed Surfer requires a 486 or bet-
ter PC running Windows 95 or NT
4.0, a direct Internet connection
(SLIP/PPP), 8 Mbytes of RAM, and
Netscape 2.0 or higher or Microsoft
Explorer 3.0.

The software is priced at $29.95,
but a free, downloadable 30-day trial
version is available at the company’s
web site.

For more information, contact
Kiss Software Corporation, 5000
Birch St., Suite 4000, West Tower,
Newport Beach, CA 92660; (714) 979-
KISS; fax (714) 832-7805; Internet:
http://www.kissco.com.

Another new high-speed Internet

The ever-present greed for speed

technology that’s recently be-

come available is OverVoice
from CAIS Internet, a division of
CGX Communications. OverVoice
uses existing telephone wiring to
bring simultaneous phone service and
24-hour access to the Internet to se-
lect populations in multi-dwelling
units. The first hotel to offer the ser-
vice is the Washington Marriott hotel
in downtown Washington D.C.

The OverVoice connection to the
Internet clocks in at 1.54 to 10
Mbytes/s. Real estate developers
such as Charles E. Smith Residential

Realty Inc., in the Arlington Court-
house Plaza Apartments, Arlington,
Va., have capitalized on the distribu-
tion and licensing agreement by of-
fering enhanced communication ser-
vices to their renters that they
wouldn’t have gotten elsewhere.

Residents at the Courthouse
apartments who live on the top six
floors, ean try out the service for no
charge for six months. After the trial,
the fee for the service is expected to
rise to between $40 and $50 per
month. That’s about the price tag for
a standard Internet dial-up account
and a dedicated phone line for Inter-
net access.

Users don’t have to dial in or dedi-
cate a phone line to Internet use.
They can carry on a conversation at
the same time they’re sending e-mail
to business or personal contacts. Ac-
cording to CGX Communications
president Ulysses Auger 11, “The
phone became a utility of mass appeal

and mass use because it was always
on 24 hours a day.” As with phone ser-
vice, people use the Internet 24 hours
a day, except those who need to dis-
connect to use the phone. OverVoice
eliminates this limitation.

The technology marries the Ether-
net standard with the average home
PC. Users need only purchase an
Ethernet card, which typically costs
from $17 to $30 in an average compu-
ter retail store.

OverVoice works by connecting
the multidwelling units to an Ether-
net hub located within the building. A
high-speed line is connected to the
hub, which, in turn, is connected to
the OverVoice Aggregator. The pro-
prietary device aggregates the Inter-
net traffic on site, as opposed to at the
telephone company’s central office.

Contact CAIS Internet, 6861 Elm
St., McLean, VA 22101; (703) 448-
4470; fax (703) 790-8805; Internet:
http://www.cais.net.

4

To get a free CO-ROM and AHC Data Book,
call us at 1-800-477-8924, ext. 3054,

CIWT T 1T
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IPC Completes Major Benchmark Study

and Packaging Electronic Cir-
cuits (IPC) has just completed a
major study, “The IPC Study of
Quality Benchmarks for Printed
Wiring Boards,” to determine the

The Institute for Interconnecting

{ performance levels and production
1 . O . .
| quality of North American printed

|
|
|
|

wiring board (PWB) manufacturers.

Participating were fifty North
American PWB companies, repre-
senting $2 billion in sales in 1996.
They examined records on quality,
customer performance, and finances

Highlights from the report in-
clude: Sales per employee ranged
from $54,000 to $194,000. The median
was $97,000; participants averaged

i customer returns on shipments of

2.1% based on dollars and 2.5% based
on actual boards; and on-time deliv-
ery by laminated manufacturers and
process consumable suppliers aver-
aged 93% and 95% respectively.

For more information on the re-

i port, or how to become a participant

in the next IPC benchmark, contact
Kim Sterling, IPC director of market
research, at (847) 509-9700, ext. 305;
e-mail: KimSterling@ipc.org.—MS

e ————

..Perspective on Time-to-Market

BY RON KMETOVICZ
President, Time to Market Associates Inc.

few weeks ago, in need of isola-
Ation from city, suburbia, and re-

sponsibility, six of us ventured
to central Nevada on a backpacking
trip. For a week, we remained com-
pletely isolated and made no contact
with other humans. I brought along
a few issues of Scientific American
for entertainment.

An article featured in the July is-
sue titled “Taking Computers to
Task” provided ample material for
thought under the stars. A graph
embedded within the text burned an
image into the neural structure of
my brain. By equating area to the
number of commands in two ver-
sions of Microsoft Word, a graphic
representation of the complexity of
Word 2.0c (311 commands) to Word
97 (1033 commands) resulted. My
first reaction when seeing this: In-
stead of learning Word, I could have
learned the basics of Japanese. But,
upon careful reflection, I found an
error in my logic—I do not own
Word 97 and, if I did, I would not
know how to use its 1033 commands.
My software shelf contains Word for
DOS, Word 2.0, Word 6.0, and some
old DOS word processors. Overall, [
have probably spent close to $500 on
word processors over the past 10
years. On the latter versions, I use
only a fraction of the functions they
contain. So why do I continue to
have them in my possession?

P. 0. Box 1070, 100 Prickly Pear Rd., Verdi, NV 89439; (702) 345-1455; fax (702) 345-0804

To determine if
these new products
improve my writing
productivity, I am run-
ning a simple experi-
ment on the genera-
tion of this column.
Going back to the late
80’s, I'm using the word processor in
Works for DOS, the oldest word
processor remaining in my posses-
sion. I think and type with it at the
same rate as with the new editions.
The new versions are no better, or
worse, for creating original text. As
a by-product of the experiment, I
also found the old software to be
very easy to use. Simply put, for me,
the new tools do not improve my
productivity when creating original
material, and they really offer mini-
mal ease-of-use benefit. In effect,
the answer to building my collection
lies elsewhere.

I was forced into buying them!
Customers, associates, and
friends—for reasons that are known
only to them—moved to the new edi-
tions. After a period of time, a file
generated by the upgrade shows up
in my computer. When this happens,
I'm off to the software store to pur-
chase the new release. This way, I
stay in lockstep with those eagerly
adopting change while concurrently
preserving my image. Along the
way, many other suppliers benefit

RON KMETOVICZ
CONTRIBUTING EDITOR

from the push forward.
Usually, new software
means a new hard disk
and more memory. Af-
ter two upgrade cycles,
it’s a new computer.

However, I'm begin-
ning to see cracks in
the old model; maybe
even a revolt. The in-
stalled base of compu-
ter users seems to be
losing interest in up-
grading to more com-
plex word processors,
spread sheets, databases, and pre-
sentation software. They want prod-
uct with demonstrated and measur-
able improvements in productivity, a
trend that goes completely against
supplying product with increasing
complexity.

From a time-to-market perspec-
tive, I encourage product developers
to review their portfolio of products
under development. Pay very close
attention to those users that are be-
ing weighed down by an abundance
of functionality with minimal perfor-
mance boost. Rethink all business is-
sues about the product; determine if
it might be in your best interest to
cancel the effort. Look for ways to
concentrate on functionality to in-
crease productivity, and do it at re-
duced cost. Then, after you've taken
these steps, build a new product
offering to meet the new market
conditions.

To obtain an e-mail copy of “The
Complete List of Reasons for Late
Product Information,” contact Mr.
Kmetovicz at kmetovicz@aol.com
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It’s A Gas—Industrial gas company
Praxair has recently introduced two
new systems to help monitor and
control chemicals and gases used in
the fabrication of semiconductors.
Praxair’s two new offerings are the
Ultrapurge 2000 gas control unit and
the Praxair Materials Management
System. The Materials Management
System is based on Praxair’s Intellu-
tion FIX32 SCADA system.

Ultrapurge 2000’s advantage is
that it is an automated gas control
system with communication capabili-
ties. It works with standard equip-
ment and protocols. Ultrapurge 2000
is compliant with RS232, RS485,
Ethernet, and LONworks.

The Materials Management Sys-
tem is designed to increase chemical
and gas delivery automation and reli-
ability. It functions by integrating
existing gas systems and providing
users with access to all gas system
operating data. The system can work
across multiple platforms to control
gas delivery systems.

For more information, contact
Praxair Inc., 39 Old Ridgebury Rd.,
Danbury, CT 06810; (203) 837-2032;
fax (203) 837-2454.

This DIVA Works—Cutting out the
extra hardware, Eicon Technology
has introduced an ISDN server card
that packages highly integrated ana-
log, digital, and mobile communica-
tions all in one unit. Since the major-
ity of businesses participating in
American commerce are of the small-
to-medium-sized variety, they often
need the multifunctionality of these
types of products in order to stay
afloat financially. The DIVA Basic
Rate ISDN (BRI) server, at a rea-
sonable $700, allows these enter-
prises to do that.

DIVA BRI uses two B-channels
and digital signal processing technol-
ogy to provide users with simultane-
ous analog and ISDN transmissions.
The new card lets corporate LAN
users hook up to a variety of ISDN
providers. Additionally, DIVA BRI
users can use the connection to send
and receive faxes. Remote users
have the option of using ISDNs,
modems, or GSM mobile phones to
access and transfer data.

The server card offers full soft-
ware support for a large range of op-
erating systems and client/server
cards in the DIVA family of products.
Communication standards CAPI and
PPP also are supported. Always im-
portant, international standards are
supported by DIVA BRI.

For more information, contact
Eicon Technology, 14755 Preston
Rd., Suite 620, Dallas, TX 75240;
(800) 803-4266; fax (972) 239-3304; In-
ternet: http://www.eicon.com.

The Missing Link—Source Media
and LSI Logie have teamed to pro-
duce an advanced interactive TV
chip. Billed as an ASIC, the chip will
connect analog to digital in the multi-
media television blitz that promises
to change an entire generation’s view
of MTV. Services such as e-mail and
Internet access, and a link to ad-
vanced analog set-top boxes, will be
available with the chip.

Based on Source Media’s Interac-
tive Channel operating system, the
ASIC uses patented frame storing
capabilities to enable high-speed
multimedia activity. The key to the
chip is that it brings digital function-
ality to analog systems.

In comparison to Source Media’s
first-generation design, the ASIC
delivers 100 times the number of
gates (about a quarter of a million).
LSI Logic’s end of the bargain is to
supply the foundation, their embed-
ded high-performance RISC MIPS
processor core, for the chip.

The Interactive Channel operat-
ing system includes traffic updates;
news, weather, and sports; games; di-
rectory assistance; TV programming

guides; educational programming;

and catalog shopping.

Contact Interactive Channel, 5400
L.E.J. Freeway, Suite 680; Dallas,
TX 75240, (972) 701-5420; fax (972)
701-5455.

MORE
GHOIGES THAN

To get a free CD-ROM and AHC Data Book

call us at 1-800-477-8924, ext. 3054,

or visit www. li.com/se/docs/asiflamilies/ahct. htm
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ELECTRONIC DESIGN

Your Strategic Information Partner

4

YEARNS

OF EDITORIAL
EXCELLENCE

observe and report the latest breakthroughs

in EOEM technology. By providing this infor-
mation, Electronic Design has been the strategic
partner of system designers and suppliers for the past
45 years, helping to bring them together so they can
deliver more competitive products to market faster.

I I ] lectronic Design’s on-going objective is to
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Measuring Industry Needs

and published by the National

Institute of Standards and Tech-
nology’s (NIST) Electronics and
Electrical Engineering Laboratory
looks at the measurement needs of an
industry in the midst of fundamental
change. It is expected that in the fu-
ture, the most successful competitors
in this sector will be those organiza-
tions that will best use modern tech-
nologies to produce less expensive
technology.

Authored by NIST staff members
Gerald J. Fitzpatrick, James K.
Olthoff, and Ronald M. Powell, “Mea-
surement Support for the U.S. Elec-
tric-Power Industry in the Era of
Deregulation” indicates that sweep-
ing changes are currently taking
place in the U.S. electric power in-
dustry as a result of deregulation,
and with that increased competition
in providing electric power. Along
with these changes are the real possi-
bilities of lower prices and increased
supply, as well as minimal increases
in associated capital facilities. As a
result, the study suggests that the
industry as a whole must fully exploit
the capabilities of new and existing
technology to achieve these goals.

The study identifies the measure-
ment capabilities that power produc-
ers and distributors will need to meet
these increasing challenges to a busi-
ness sector that has an impact on the
lives of every U.S. citizen and com-
pany, has annual sales exceeding
$208 billion, and employs over
440,000 people.

In laying out the NIST’s recom-
mendations, the study’s basic ap-
proach is to characterize:

Anew study recently developed

o The driving forces behind deregula-
tion’s changes in the electric power
industry;

o The technologies needed to address
the changes;

¢ The specific measurement support
needed from the NIST to assist in-
dustry in making these technologies

happen.

These issues are discussed with
four industry concerns in mind:

(1) Transmission and distribution ef-
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ficiency, reliability, and stability;

(2) Equity in trade and international
competitiveness;

(3) Global warming and health ef-
fects;

(4) Power quality.

For this all to make sense to those
who need to know and become fully
informed, the study uses these key-
words to get the point across: Com-
petition; deregulation; electric-
power distribution; electric-power
generation; electric-power industry;
electric-power transmission; electric
utilities; electrical-equipment indus-
try; electrical measurements; electri-
cal quantities; electricity; measure-
ment capability; metrology; and
utilities.

The NIST stresses that the indus-
try itself is still uncertain about what
kind of changes will be taking place
in the next few years. Their aim is to
maintain close contact with the in-

dustry in order to maintain a proper
perspective on the needs and associ-
ated priorities required for the
NIST’s response. To that end, the
study was developed by the NIST in
consultation with industry, govern-
ment, and university experts. The
NIST invites comments on the re-
port’s assessment of the measure-
ment needs of the electric power in-
dustry as well as the agency’s role in
meeting them. The NIST’s purpose is
to assure that its resources are ap-
plied as effectively as possible in sup-
port of the U.S. electric-power indus-
try and its customers nationwide.

Those interested in obtaining a
single copy of the report (NISTIR
6007) may contact James K. Olthoff,
Metrology B344, NIST, Gaithers-
burg, MD 20899-0001; fax (301) 948-
5796; e-mail: jamesolthoff@nist.gov.
Multiple copies also are available
from the National Technical Informa-
tion Service, Springfield, VA 22161,
(703) 487-4650; fax (703) 321-8547; e-
mail: orders@ntis.fedworld.gov. Use
Order #PB 97-152508.—MS
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WHAT DO YOU
GALANHE _
THAT'S JUST AS QUIET,
SNEASTER,
OFFERS MORE GHOIGES
AND STILL
GOSTS THE SAME?




[AHC: THE RELIABLE AND EFFORTLESS MIGRATION PATH FROM HG.]

When it comes to logic products. one supplier has it all. Texas Instruments. And TI's Advanced High-speed CMOS (AHC) has every-

thing HC has and ore. You get 3X the speed of HC with no increase in noise. AHC is power-efficient, consuming just half the static
power of HC. And AHC offers you the most product choices of any logic faumily, from simple gates and octals to Microgate Logic and
Widebus' Plus pin-for-pin compatibility gives you worry-free, drop-in repiacement for existing HC sockets.

Call on the leader in Advanced HCMOS Solutions. Products backed by all the support you need from our

Web site, Selection Guide and CD-ROM. It's evervthing vou'd expect from the number-one logic supplier.

To get a free CD-ROM. Selection Guide or AHC Data Book. calf us at 1 -800-477-8924, ext. 3054, or visk www.ti.com/sc/docs/asifamities/ahct. htm:
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CIean up your signal.
Free up your board.

Introducing the Stewart Maglack™:
the network magnetics you can plug into.

DON'T WAIT

The Maglack
connector brochure
is online at

http://www.stewartconnector.com/magjack

Save Your Signal.

When it comes to signal integrity, it's
what’s inside that counts. That's why we
took the magnetics off the board and
integrated them directly into the MagJack
hody, to provide better EMC. Our
integrated design offers enhanced com-
mon-mode performance over discrete
magnetic components at frequencies up
to 200 MHz and reduces
near-field noise coupling.

Less common-mode

current improves signal

integrity for clearer, more

reliable transmissions and

enhanced network perfor-

mance. And because MagJlack integrates
Mag]ack minimizes the isolation transformer
exposed PC board am’,z:: t::"s:;:,:‘:: et
traces, it reduces the housing, minimizing
possibility of perfor- ~ Signal degradation and

) conserving valuable
mance-robbing EMI. board space.

Save Your Space.

You need your space and MagJack
delivers. By integrating the isolation
transformer and common mode filtering
in the housing, you eliminate the
additional magnetics modules and gain
valuable board space with every port.
Whether you want to add components
or shrink your design. MagJack offers
flexibility unavailable in multiple-compo-
nent solutions. The single-component
design with industry-standard footprint
lowers costs through fewer parts to buy.
less inventory. and casier assembly 1o
the board.

We challenged our people to make
the best connectors in the world. They
did. To find out more about Siewart's
MagJack, call 717-235-7512.

Stewart Connector Systems, Inc.
Insilco Technologies Group

North America
RD2 Old Trail, Glen Rock, PA 17327
Phone: 717-235-7512 » Fax: 717-235-7954

France

Tel: 33-1-47-55-16-40 » Fax: 33-1-47-55-16-50
Germany

Tel: 06172/9552-0 » Fax: 06172/9552-40
United Kingdom

Tel: 0702 433777 » Fax: 0702 431444
Japan

Tel: (045) 943-5177 ¢ Fax: (045) 943-5178
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t's not news that in the past decade
I the composition of embedded sys-

tems has undergone drastic changes.
Everyone in the EDA industry is
aware of lower CPU prices, advanced
ASIC technology, and shorter time-to-
market windows. However, the combi-
| nation of these trends dramatically in-
! creased the ecritical need for
|
|

comprehensive hardware/software co-
verification. As a result, current sys-
| tem design methodologies are measur-
ably strained and sometimes pushed to
obsolescence, forcing designers to re-
i examine modern design practices.
Advances in manufacturing technol-
ogy and the turning of microprocessors
| and microcontrollers into commodities
| instigated dramatic decreases in com-
plex, 32-bit CPU prices, with embed-
ded system designers being the princi-
pal beneficiaries. Enormous computing
! capaeity has suddenly become avail-
able to be used in previously under-
powered systems. These CPUs, seen
mostly in high-end computing, rou-
tinely started showing up in printers,
telephones, appliances, and autos.

The appeal of high-end processors
was so strong that many design teams
overlooked the inherent challenges as-
sociated with the surrounding hard-
ware and software. Elaborate exter-
nal interfaces presented by these
32-bit processors called for complex
interface logic to handle communica-
tions between the CPU and ASICs.
Where assembly language drivers and
L(liagnostics were commonplace in the

Electronic Design
L) Automation

Exploring the world of design tools that translate tod

"

' 8- and 16-bit CPUs, the 32-bit ma-
. chines demanded more voluminous
and complex software to manage all
the resources that new CPUs brought
into the game.

The fact that 32-bit CPUs utilize
complex hardware structures such as
pipelines, caches, and pre-fetch butfers,
made writing the software in assembly
language impractical. The software had
to be written in C or C++ to take ad-
vantage of optimizing compilers. Sim-
ple schedulers and microkernels had to
be replaced with sophisticated real-
time operating systems (RTOS). While
the hardware surrounding the CPU
had to incorporate increasingly sophis-
ticated interface logic, the software
component of embedded systems also
increased in both size and complexity.

ASIC vendors started providing siz-
able functional blocks such as embed-
ded cores in conjunction with the tradi-
tional ASIC library elements. The high

ASIC gate capacity and preexisting .

ay’s ideas into tomorrow’s products

Hardware And Software '
Co-Verification—Key To Co-Design

Increased Software Content, Design Complexity, And Time-To-Market
Pressures Drive Designers To Validate Systems In New Ways.

SERGE LEEF, Mentor Graphics Corp., 8005 S.W. Boeckman Rd., Wilsonville, OR 97070-7777, (503) 685-7000; e-mail:
serge_leefl@mentorg.com.

cores provided the possibility of creat-
ing large scale systems-on-silicon that,
in extreme cases, include a CPU core, a
DSP core, and up to 500,000 gates of
custom logic. Clearly, the growth in size |
and complexity of ASIC content in em- |
bedded systems has placed a huge vali- |
dation burden on the design teams.
These changes also have made some of
the existing tools and practices obso-
lete. Very large ASICs demand high
memory usage and high computational
throughput in simulation. Traditional
use of logic and HDL-based simulation
technologies is no longer adequate as
the sole verification strategy. Because
maximizing the chances of first-time
success is crucial, many ASIC design
teams are forced to reevaluate their
verification strategies (Fig. 1).

Solution Drawbacks
During the design and implementa-

ject, different organizations address

Software design and implementation

w
tion phase of a hardware/software pro- !
l

lnequiremenﬂ P\rchileclure

Partitioning

Integration and test

Hardware design and implementation

ppk=

' 1. This diagram depicts the product phases of a typical embedded system development project. In
| addition to responding to market trends, designers are forced to reexamine this design process
to perform comprehensive verification of their designs.

ELECTRONIC DESIGN / SEPTEMBER 15, 1997
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I TS (C VERIFICATION TOOLS |

the hardware and software compo-
nents of the design. For the most
part, the design proceeds simultane-
ously, but the software team is lim-
ited in what it can complete without a
physical prototype of the target de-
sign. What they can do is complete
the high-level design of the software
and some of the algorithm develop-
ment and validation. But much of the
debug and integration work cannot
even begin until a hardware proto-
type is available.

Consequently, most designs are
performed in a serial fashion. The
hardware is designed, validated, and
prototyped. Then the software is de-
bugged and integrated on that proto-
type. The problem with this ap-
proach is that once the hardware is
prototyped, changes are expensive
and time-consuming to implement.

In theory, Integration and Test
are the final series of checks prior to
the release of the system to manufac-
turing. In practice, it is the first time
that completed hardware and inde-
pendently developed software come
together as a system. At this time,
numerous issues surface: misinter-
pretations of interface definition,
out-of-date specifications, poorly
communicated changes, and ineffec-
tive performance modeling. In many
cases, the real software and integra-
tion debugging begins only after the
hardware has been built. This debug
and integration can take up to half of
the project schedule.

As problems are uncovered in the
integration phase, developers look
for the fastest and most inexpensive
ways to fix those problems. Given
time and cost requirements, hard-
ware problems are often fixed by
changing the software. Unfortu-
nately, only so much can be done in
software, and the functionality or
performance goals of the product
may be compromised with a software
solution. Occasionally, there may be
programmable logic elements in the
circuit that can be reprogrammed to
work around hardware problems,
but again, this method is working
around the problem, not fixing it.

To fix these problems without the
time and expense of changing the
hardware, they must be discovered
before hardware prototypes are cre-
ated. The software must be run on

|
: High-level design
! Requirements
Architecture
Partitioning
Prototype - Behavioral
- RTL =
Implement - §
E detailed £
g functions - Synthesis 3
H 3
g Gates &
s Evaluation and s
stabilization — Layout
I
|
|
Integration and test '

2, By moving system integration forward in the design cycle, os illustrated above, the risk
of finding bugs late in the design process, when they are more difficult and more costly to

fix, can be significantly decreased.

the hardware while it is still in simu-
lation, that is, a virtual prototype.
Before virtual prototyping can be ac-
complished, the designer must be
able to simulate hardware at speeds
sufficient to make software execu-
tion feasible. In most cases, this
means that overall simulation perfor-
mance must be increased by a factor
of at least 1,000 times over the cur-
rent execution speeds of traditional
simulation products (one to ten in-
structions per second). Then, the de-
bug and development environments
for the hardware and software must
be brought closer together.

True Co-Verification Available

A comprehensive hardware/soft-
ware co-verification environment
would alleviate the problems men-
tioned above. Higher performance
can be achieved by moving some or
all of the code and data space of the
program into the software domain,
partitioning the design. In this man-
ner, the memory references related
to reading and writing of data in the
software domain are not simulated in
the hardware simulator. Removing
this work from the hardware simula-
tor can greatly improve the perfor-
mance of the system. The disadvan-

tage is that the effect of those mem- |

ory references cannot be seen in
hardware simulation.

While the presumption that code
and data references are uninterest-
ing is correct (most of the time),
there are times when all bus activity

is significant from the perspective of |
hardware simulation. There is a com- !

]

mercial product, Mentor Graphics
Seamless CVE, that maintains com-
parable levels of performance, and
provides greater accuracy by allow-
ing the designer to dynamically
repartition the memory.

When memory references and
their effects are not important, the
designer can map those memory ref-
erences in the software domain. At a

later time in the same simulation, |

those memory references can be
remapped into the hardware domain.
This technique allows the designer to

make trade-offs between the level of |

performance and the level of detail
expected in the hardware simulation.

Integration And Simulation
Seamless CVE simulates the entire
system by integrating software and
hardware simulation with debug tools.
To create a hardware/software co-veri-
fication environment, the tool synchro-

|




End generaftion

Per-formance
T
Pal

Flexibility
Reliability

Economy

Aclvanced power semiconductor
packaging and thermal management
provide high power density with low
temperature gradients, while
extensive use of silicon integration
results in 1/3 the part count of

a first generation converter.

Wide ranges of input and output
voltages and multiple mounting
options will offer the design engineer
the flexibility required in today’s
electronic systems.

Call today for your free

Vicor PowerTIP™

(Technical Information Package) on
2nd Generation DC-DC Converters.
800-735-6200 ¢ www.vicr.com
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Software that makes Transformer and Inductor Design Easy!

READER SERVICE 95

New Circuit Design Tools
We found it!
The missing link for CAE software.

Featuring configurable schematics with
access to all IsSpice simulation prop-
erties; gone are the days of copying
schematics to make new test setups or
to run different kinds of simulations.
Now, use your schematic as a design

¢ Design Validator

notebook, document key circuit configu-
rations and component test data with
the same drawing used to define your
production design. Go even further and
design production acceptance tests and
fault isolation procedures. Here's the
new product line up.

Design Validator sets a new standard for project continuity and design verification. Use
the IsSpice4 analog and mixed mode simulator to automatically test and record circuit
behavior. You can easily set limits and alarms that monitor design progress

¢ Test Designer

The ATE specialist's standard produces acceptance test designs and fault diagnostics.
Includes interactive and automatic methods for test sequencing and test synthesis.
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¢ ICAP/4AWindows

The Professional’'s Design Standard
Download your free IsSpice simulation kit, ¢
App notes and moael libraries

F-—¥3 from our Web Site:
intusoft www.intusoft.com

i1 carefully crafted feature
set that gets you started at
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¢ ICAP/4Power
The Power Specialist's Standard
ICAP/4ARF
The RF Specialist's Standard
PO Box 710 San Pedro. CA 90733-0710

Tel. 310-833-0710. Fax 310-833-9658
emaii intof¥intusort.com
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BIYHM (c VERIFICATION

—

tense pressure on the embedded sys-
tem design teams to meet tight dead-
lines and hit narrow market windows.
While in mature markets, such as au-
tomotive and consumer;, the electronic
subsystem may not be in the critical
path, dynamic market participants can
ill afford major schedule slips that fre-
quently result from having to change
boards or ASICs during the Integra-
tion and Test phase of the design
process.

Today’s system design cycle time is
dominated by software and hard-
| ware/software interface issues.
' Through the use of virtual prototyping
techniques, design teams can realize
significant time savings by catching
hardware/software interface bugs
prior to building a physical prototype.
Availability of a tool such as Seamless
CVE has demonstrated that a practieal
architecture for implementing a virtual
prototype environment is now possible.
| Co-verification using a virtual proto-
type allows these integration tasks to
begin before the hardware prototype is
built. Optimization algorithms allow
large amounts of software to be veri-
fied in concert with the simulated hard-
ware before a hardware prototype is
| built and debugged.

The key to success lies in the intelli-
gent kernel that enables the engineer
to optimize performance and accuracy
while maintaining synchronization
between software and logic simula-
tion. While hardware/software co-
verification is only one component of a
larger overall hardware/software co-
design methodology, it’s a erucial com-
ponent that leverages existing verifi-
cation tools and techniques to provide
practical value for current designs.

Serge Leef is the Director of Engi-
neering for Mentor Graphics’ Co-De-
sign Business Unit. He has been with
Mentor Graphics for seven years und
has been responsible for many simula-
tion programs including Seamless
CVE. Prior to Mentor Graphics, Serge
worked on EDA tools and technologies
at Silicon Graphics and Intel. Serge
holds a BSEE and a MSCS from Ari-
zona State University, Tempe.
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Hot Swap Sately!
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Fault PWRGD

LTC1421

POR Reset

Disable

Data Bus

LTC1421: It works on either side of the connector!

The LTC1421 Hot Swap™ controller handles up to 4 supplies during live insertion, limiting inrush current by ramping the
supplies at a programmable rate. It provides protection for electronic circuit-breaker applications. Connection sense insures the
board is seated before supplies ramp and the data bus is disabled until the supplies are valid. The LTC1422 controls a single

supply in an SO-8 package.

« Up to 4 Supply Voltages with 1 Chip

« Can Operate in -48V Supply System

» User-programmable Switch Turn-on
Time

« Connection Inputs Detect Board
Insertion or Removal

» Programmable Electronic Circuit
Breaker

* Power-On Reset

* $4.90 Each for 1000-Piece Quantities
(LTC1421)

Available in S0-8
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FROM YOUR MIND TO YOUR MARKET
AND EVERYTHING IN BETWEEN
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W Free Samples

Call: 1-800-4-LINEAR
Visit: www.linear-tech.com

W Free CD-ROM

Call: 1800 4 LINEAR

W More Information

Lit: 1 8004 LINEAR
Info: 408-432-1900
Fax: 408-434-0507

LY LTC and LT are registered trademarks and Hot Swap
is a trademark of Linear Technology Corporation
1630 McCurthy Bivd., Milpitas, CA 95035-7417.
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EDA WATCH ON WINDOWS NT

What Will It Take For Electronic
Design To Shift To Windows NT?

e've all seen the projections. In
w just a matter of time, the EDA

market will shift to Windows
NT, making Unix expendable. We all
know that shifts of this magnitude al-
ways take longer than the “experts” be-
lieve. However, once they begin, tech-
nology shifts pick up an amazing amount
of momentum and change things more
than anyone ever imagined.

A perfect example is the rise of the
Internet; another is the dominance
gained by EDA workstations back in
the ‘80s. So, is the EDA industry on the
verge of a new growth era, driven by
the shift to Windows NT? I predict that
it is. And while I don’t believe that
Unix will die (although it will be rele-
gated to niche applications), I do be-
lieve the vast majority of electronics
designers will make Windows NT their
platform of choice.

Recent Dataquest studies project
that the market for Windows NT EDA
products will grow at a compound annual
rate of over 90% between 1995 and 2000.
Dataquest predicts that during the next
three years most mainstream engineer-
ing departments will shift to NT.

But the big question is;: When will
design engineering groups move en
masse from Unix to NT? Here are my
thoughts.

Change Can Be Difficult

The main reason we have not yet
seen the mass migration is fairly obvi-
ous. Windows NT is relatively new, and
most people resist new technology sim-
ply because change can be painful.
Shifting to a new design platform
causes pain for many companies be-
cause of their large investments in ex-
isting equipment, infrastructure, cus-
tomization, training, and legacy
designs. It is usually companies with
less invested in the “old way of doing
things” that first adopt new technolo-
gies. For them, the costs and pain of the
status quo are more intense than the
pain of adopting new technologies.

EDA suppliers must streamline the
shift to NT to make it easier for the en-
gineering enterprise. I think a per-
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ceived lack of tools to promote and facil-
itate the transition has been another
barrier to the mass migration to NT.
Suppliers must address the common
needs of mainstream designers, and de-
liver NT solutions ( not just point tools)
that deliver superior value.

So far, there has been a dearth of sup-
port for legacy designs. The coexistence
of Unix and NT will be a near-term re-
quirement for many engineering groups,
so Windows NT EDA solutions must be
compatible with existing design environ-
ments. EDA vendors often recommend
a wholesale replacement of existing de-
sign environments. This works for some
groups, but many others want to retain
certain tools or legacy designs that con-
tinue to be efficient. They want vendor
support for this transition environment,
along with the smooth transfer to NT of
the remaining legacy designs.

Another delay factor in the mass
adoption of NT is that some traditional
EDA suppliers have a vested interest in
maintaining the status quo. Their prices
and business models were justifiable for
the more expensive Unix platform.
Now, Microsoft and Intel have shown
it’s possible to deliver more value at a
lower cost, and mainstream EDA cus-
tomers expect the same from their sup-
pliers. After all, the primary reasons for
shifting to Windows NT are to improve
productivity and reduce costs.

So, what kinds of engineering enter-
prises have moved to EDA on NT? The
first to make the shift were fast-growing
companies of small to medium size. In
the past, these companies may have run
out of steam with PC-based EDA, and
were forced to move to Unix. With the
advent of more powerful Intel PCs run-
ning Windows NT, they had a high-
value, cost-effective alternative. Also
now moving to NT are large engineering
organizations motivated by the sheer
value the platform delivers. The price for
sustaining Unix EDA caused them to
look at alternatives and investigate the
productivity and cost benefits of an NT-
based design enterprise. They discov-
ered they could buy new NT platforms
and new design tools for less than the

cost of renewing their maintenance
agreements on the older software. The
decision to change was easy when the re-
turn on investment (ROI) was calculated

and compared.

Will it Work For Me?

Now many might ask if Windows
NT is for everyone. Well, if you design
deep-submicron ICs or systems-on-sili-
con, perform software-hardware co-de-
sign or behavioral synthesis, or, use
chip design services, you will probably
find it best to stay with Unix. However,
most engineers are not involved in
those areas of design. Pc-board system
design is ideal for the NT platform.

To satisfy the needs of the design
majority and enable the shift to NT,
EDA vendors should deliver an inte-
grated suite of tools for pe-board,
FPGA, and CPLD design. They should
make VHDL-based design easier and
more affordable. They should integrate
FPGA and CPLD design tools right
into the board design flow.

EDA companies should automate
component information management,
making it easy to select and reuse parts
and eliminate errors when creating bills
of material. And they should provide
translators for migrating schematics
designs to and from Unix EDA sys-
tems. By delivering these capabilities at
affordable prices, vendors would give
the majority of electronic design groups
all the reasons they need to move to NT.

These new NT-based EDA solutions
are now coming to market from Or-
CAD and others. I join Dataquest in
predicting that the majority of design
engineering enterprises will standard-
ize on Windows NT in the next few
years. After all, what company doesn’t
want to save money, increase produc-
tivity, and reduce pain?

Contributed by Jim Plymale, vice
president of marketing at OrCAD. He
lolds a BS in electrical engineering
Jrom Portland State University. For
more information on this or related
topics, contact OrCAD at (503) 671-
9500, or see the company’s web page at
http:/lwww.orcad.com. Direct all e-

mail to info@orcad.com.
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Best 12-Bit 1.25Msps ADC.

For Communications

fsampLE = 1.25MHz
fin = 599.975kHz

For Instrumentation

LTC1410: The Best AC Specs for Communications,
The Best DC Specs for Instrumentation.

The LTC1410 is the best all-around high speed, 12-bit ADC. Excellent linearity (+1LSB-MAX, INL and DNL) delivers
the precision required for instrumentation. Outstanding AC performance and +2.5V input range maximizes your high-
speed communication system’s range. Plus a latency-free architecture captures event-driven data without pipeline delay.

All this capability for so little!

* 1.25Msps Sampling Rate
o + 1LSB(MAX) DNL and INL
* 71dB SINAD and 84dB SFDR
at Nyquist
* 20MHz Full Power Bandwidth
« Internal or External Reference
* No Pipeline Delay
¢ 28-Lead SO and SSOP
« Single 5V Supply Available (LTC1415)
* $1090 Each For 1000-Piece Quantities
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FROM YOUR MIND TO YOUR MARKET
AND EVERYTHING IN BETWEEN
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W Free Sample

Call: 1-800-4-LINEAR
Visit: www.linear-tech.com

W Free CD ROM

Call: 1-800-4-LINEAR

W More Information

Lit: 1-800-4-LINEAR
Info: 408-432-1900
Fax: 408-434-0507

LT, LTC and LT are registered trademarks of
Linear Technology Corporation
1630 McCarthy Bivd., Milpitas, CA 95035-7417.
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MEGAFUNCTIONS
— MAC
— ATM
— PCI

— UART

- DSP FILTER
FFT

— |LCONTROLLER

— HDLC
— JPEG 33V
— DCT Z

Altera’s FLEX 10K family mixes high density
with low cost and high performance.

With densities from 10,000 to 250,000
gates, you'll find that the Altera

FLEX 10K family is the perfect mix

of density, cost, and performance.

FLEX 10K |}

AgL- FREE Device
The perfect combination for Sample Kit

design versatility — priced for Offer
volume requirements.

All FLEX 10K devices are built with an embedded array
architecture and utilize our patented redundancy feature

— bringing you industry-leading density at the lowest
possible cost. Megafunctions like PCl and DSP can be
easily implemented, and you'll find many other specialized
logic functions available through our AMPP partners.

Whether you design in Verilog or VHDL, the design flow
Is always efficient with our MAX+PLUS |l development
system, which works seamlessly with leading EDA tools.

Combine low power and advanced packaging.

FLEX 10K devices are available with 3.3-V or 5-V supply
voltage support. Space-saving packages include TQFPs
and BGAs.

Add information to the mix.

Visit our website for more about FLEX 10K devices. The
first 500 qualified respondents will receive a FLEX 10K
sample kit with a free EPF10K10 device.

WWW.

comimix| /NBERVE
’ Fldvardage

Copyright 1997 Altera Corporation Altera, FLEX, FLEX 10K, MAX+PLUS I, spetific devica designations, AMPP, and
Altera Megatunttion Partners Program are trademarks and/or service marks of Altera in the United States and othe
countries. All other trademarks and service marks are the property of their respective holdars. All nghts reserved

1-800-9-ALTERA

Settings shown represent a range of options and are not indicative of any spacific device
Please contact your distributor or local Altera representative for specific pricing
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Expert EMI/EMC Detection Possible
With Front-End Software Tool

etecting and correcting
D EMI/EMC (electromagnetic in-
terference/electromagnetic com-
patibility) problems early in the life of
a design has become essential due to
stricter governmental standards and a
growing public awareness. These
trouble spots, which are easy to fix
early on, could cause devastating re-
sults later in the design cycle.
Viewlogic Systems has now found a
viable solution to early detection: Its
QUIETExpert EMI analysis tool not
only locates problems, but also pro-
vides advice on how to fix them in
complex pe boards. Problems identi-
fied by the tool include high-speed
clock noise coupled to I/0 lines, or vir-
tual antennas created as a result of
connector placement.
Developed with the help of EMI ex-
perts from the University of Missouri
in Rolla, QUIETExpert uses the com-
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pany’s proven pe-board extraction
technology to automatically extract
board, part, and net information from
the user’s native layout tool. With
EMC experts in short supply, the
QUIETExpert tool can act as the soft-
ware version of an expert in the re-
view of a pc-board design database.
Featuring an advanced analysis en-
gine and using rules-based criteria,
QUIETExpert works to quickly un-
cover EMI/EMC problems. During op-
eration, a menu guides users through
product setup and pc-board database
importing. With an intuitive user in-
terface analysis, setup time can be
minimized by providing simple forms
for model input and net classification.
Design analysis begins immedi-
ately after database import using
built-in default model parameters and
DRCs. When a problem is detected, a
board trace with all culprit compo-

-

. nents highlighted are graphically dis-

played for the designer’s review. The
user then simply scrolls through each
problem, viewing a description and ad-

! vice on potential fixes. The advice is

based upon common practice and cus-
tom rules written by the user’s own in-
house EMC experts. The board layout
can be simultaneously viewed at prob-
lem locations. All results are pre-
sented in a spreadsheet format, sorted
according to radiation/susceptibility
level and EMI mechanism.
QUIETExpert is simple to operate.

* Infact, the EMI/EMC detection analy-

sis can be performed immediately with
default model parameters and built-in
DRCs. The Default DRCs may be
edited or customized according to the
user’s needs. New DRCs may created
to meet site-specific requirements or
to optimize the product for individual
company rules. With the spreadsheet-
style model entry system, new models
can be entered directly from standard
datasheet sources. A complete library
or databook of models is entered, and
(continued on page 80)

IILHAL INTEGCRITY HEADALHES?

Crosstalk-Ground bounce-Simultaneous Ansoft 5.

switching noise-Parasitics- HEADACHES!
As designs get faster, the headaches

only get worse.

1. Proven 3D Extraction

2. Full-wave

EMC Analysis

Courtesy of NCR Microelectronics

3. Fast L&C Extraction
4. SPICE - level Accuracy

Crosstalk increases dramatically as signal speeds rise. Courtesy of Motorola, Austin

has

Proven
Characterization
(non-ideal and loop
inductance)

6. Accelerated

the

Run Times

Courtesy of AMP
Interconnect Systems

Call Ansoft today. 412-261-3200
Or you can take two aspirin...again.

Courtesy of AMP
Interconnect Systems
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Ansoft Corporation

Four Station Square

Suite 660 p

Pittsburgh, PA 15219-1119 USA
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FIELD PROGRAMMABLE ANALOG ARRAYS

It's an Analog World.

But for Digital System Designers We've Made it Easier to Live In.

For digital system designers making do in an analog
world, life can often become, well...a real rat’s nest. But
with Motorola’s new family of Field Programmable Analog
Arrays (FPAA), the industry’s first true analog counterpart
to Field Programmable Gate Arrays (FPGA), digital
designers can now create custom analog IC designs with
the same flexibility as a digital FPGA.

Real-World Problem-Solving

Motorola’s FPAA architecture provides flexible arrays
of analog building blocks, which can be configured and
interconnected by software to create circuit functions that
solve real-world signal processing problems. When used
with supporting CAD tools, FPAAs enable analog IC
designs with low risk and minimum design expertise.

Complete Software Solution

Motorola’s EasyAnalog™ software, which provides a
friendly user interface in a Microsoft Windows™ environment,
allows designers to construct complex analog circuits by
selecting, placing and wiring high level analog circuit blocks
like biquad filters, summing amps, integrators, and more.
The circuits can then be downloaded to the FPAA via the
PC computer’s serial port. Users can do rapid prototyping,

Motorota and M are registered trademarks and EasyAnalog is a trademark of Motorola, Inc.
ft and are d trademarks of Mi 4 Corporation

and deployment of leading-edge products for a variety of
applications, without spending extensive design time

on custom ASICs or being limited by the capabilities of
standard parts. And like our FPGAs, the FPAA can be
reprogrammed whenever desired.

Get the Kit NOW!

The MPAA020 FPAA is available in Development
System Evaluation Kit #MPAA3DS that includes an
evaluation board with a component breadboard area, user’s
manual, PC interface cable, and power supply. Plus a
CD-ROM containing Motorola’s EasyAnalog interactive
design tool.

Ready to start enjoying the flexibility previously limited
to digital programmable semiconductors? Then Motorola’s
new FPAA family is for you. For more information visit
our website at http://sps.motorola.com/fpaa.

The Future of Programmable Technology is Motorola.

@ MOTOROLA

Semiconductor Products Sector

What you never thought possible.™
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EDA PRODUCTS
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(continued from page 78)
changes can be made when updates
are needed. Then this this information
is used to trade off model data invest-
ment versus accuracy as desired.
Users need no prior EMC knowl-
edge to operate QUIETExpert. The
tool not only detects problems that
would otherwise be missed, but users
can gain a better understanding of the
types of problems that arise and ways

to fix them. For the EMI/EMC expert,
QUIETExpert offers some benefit by
helping to more quickly identify diffi-
cult problems, such as traces over
buried ground plan gaps. In addition,
the tool can build a reduced-size pc-
board database containing only the nets
found to have EMI problems. Used
with Viewlogic’s EMI design and analy-
sis tool QUIET, the database helps de-
velop detailed engineering what-if sce-

Ceramic Surface Mount Crystal

The ECCM6 provides
three cost effective
solutions for PC card
applications where size
and pad configuration
flexibility are important.

4 pad
on ends

2 pad
on ends

F

4 pad
on sides

ONE COMPACT CRYSTAL
THREE PAD LAYOUTS

These three surface-mount packages
deliver extraordinary performance.
Stability from £15 ppm, temperature range
of -10°C to +60°C and the ability to
withstand high temperature reflow.

ECLIPTEK"

CORPORATION

1-800-ECLIPTEK e (714) 433-1234 Fax
ecsales@ecliptek.com e http://www.ecliptek.com

\
SPECIFY

Y

ECLIPTEK engineers and customer service representatives

are available by telephone or e-mail to help you find the right
component for your application. Dial 1-800-ECLIPTEK for accurate
answers, guaranteed quality and on-time delivery. Ask for your free
copy of our new International Sourcebook for Crystals and Oscillators.
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narios for fixing difficult radiation prob-
lems. As an added benefit, the QUIET-
Expert product can be easily cus-
tomized by any EMI expert to serve as
an up-front EMI screening process.

The QUIETExpert tool, which will
begin shipping in the third quarter of
this year, will be available on all popular
UNIX-based platforms. A Windows
NT version will follow shortly there-
after. Production units are expected to
begin shipping in the fourth quarter of
this year. A network license for QUI-
ETExpert sells for just $30,000.

Viewlogic Systems Inc.
293 Boston Post Rd. West
Marlboro, MA 01752
Karen Wells, (508) 480-0882
http://www.viewlogic.com
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HDL Tool Allows ASIC
Architectural Analysis

any of today’s ASIC designers
M are having to bunch as much

analysis at the front-end of a de-
sign as conceivably possible. This is vir-
tually the only way to preempt costly
bugs and the associated redesigns later
in the design eycle. One area of front-
end analysis that has sparked some in-
terest is the ability to do architectural
exploration. After all, what designer
wouldn’t relish the opportunity to ex-
amine the trade-offs associated with
different possible architectures before
committing to one? Not only would this
save potential headaches later in the
design eycle, but it would ensure that
the designer is starting with an opti-
mized architecture.

‘While many would welcome this sce-
nario, it hasn’t been practical with the
currently available tools. Traditionally,
the designer only has time to try one ar-
chitecture because it can literally takes
weeks to write the necessary synthesiz-
able RTL. By the time this much effort
has been invested, the designer has al-
ready committed to the architecture
and can’t turn back. The trick, though, is
to find the best optimized architecture
up front that meets all of the constraints
of a given specification.

Thanks to an interactive architec-
tural exploration tool using a behav-
(continued on page 84)




As Reliable as the Stars in the N

HP LEDs from Future Electronics

Throughout time we've trusted the
stars - and today’s electronics must
provide that same reliability. Ask for
Hewlett-Packard when your design
demands reliable through-hole or
surface mount LED lamps. numeric
and alphanumeric displays, or LED
light bars and bar graph arrays. HP
visible opto products are available in
the colors, intensitics. quantities, and
configurations you want.

There's no need to explore distant
galaxies - with Future Electronics,
you get the guidance you'll need
from design through manufacturing.
Future provides on-time delivery,
technical assistance, and all the
value-added services that  will
make your design a star. And HP
components are constant in Future
Electronics’ universe - you can rely
on it.

For a free “HP LEDs and Displays’ selection guide,
morve information on HP components, or for your closest

(éﬁ HEWLETT"

PACKARD
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Future Electronics sales representative,

call 1-800-980-0193
bttp://www. future.ca

|

FUTURE ELECTRONICS
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(continued from page 80)

ioral-level hardware description lan-
guage (HDL) known as Monet, such
analysis is possible. The tool allows de-
signers to quickly analyze architectural
trade-offs up front in their design cycle,
reducing development costs and time to
market. In addition, because it allows
feasibility and design to be captured to-
gether, the ASIC specification and doc-
umentation can be formally created in a
manner that’s easily understandable.

Monet works by automatically gen-
erating synthesizable RTL code from a
specification for use with standard syn-
thesis tools. The specification can be en-
tered using any desired mix of behav-
ioral, RTL, and structural VHDL. The
results of the exploration are available
in real-time in a VHDL output format,
making it easy to simulate, generate
test benches, or easily integrate with
other analysis and synthesis tools.

If and when the designer’s require-
ments change or if a different architec-
tural approach is warranted, the de-
signer simply makes the changes to
the specification or constraints. Monet

automatically produces code for each
alternative architecture. Because
Monet works on both single or multipie
design processes, multiple alternative
architectures can be easily tracked.
Consequently, the designer can gradu-
ally refine virtually thousands of con-
straints to get an optimized architec-
ture for a specification. So, even if the
designer doesn't initially know what he
wants, it’s still possible to work down
to one optimal architecture.

The Monet architectural explo-
ration tool is based on the use of pro-
prietary algorithms for behavioral
scheduling and allocation. These algo-
rithms make it possible for Monet to
achieve over 10 times the performance
and capacity of more conventional
tools. This means designers now can
analyze the results of architectural
trade-offs in a matter of seconds in-
stead of hours or days. Also, the addi-
tional capacity means that large por-
tions of the design can be processed
simultaneously. By comparison, previ-
ous tools put strict limitations on the
number of operations that could be

computed in a process. With Monet,
there’s no requirement for the design
to be strictly partitioned into tiny
parts; instead they can be partitioned
into natural-sized pieces.

Monet offers an interactive environ-
ment in which design data is quickly vi-
sualized and interpreted. To help with
the visualization, Monet provides ac-
cess to interactive Gantt diagrams,
state transition diagrams, and data-
path block diagrams, all with cross-
probing back to the behavioral specifi-
cation. This capability can be used to
analyze and compare architectural al-
ternatives, and can add or modify con-
straints to control exploration results.

The Monet tool is available now and
runs on either a Sun or HP UNIX
workstation. A single floating license
sells for $95,000.

Mentor Graphics Corp.

8005 S.W. Boeckman Rd.

Wilsonville, OR 97070

(503) 685-7000

http://www.mentorg.com
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12.0" x 1.5 sign modules can be
assembled in a variety of configu
rations to meet your needs

Products and technok s of Kent Displays. Inc. are
protected by the following patents: United States:
S463.863; 5.437.811; 5,384.067; 5.251.048. People’s
Republic of China; 92103952.2. Israck: 101,766.
Taiwan; 80140563 1. PCT (EP, Canada, Korea, Japan
and Norway); 92/03504; 9209367 and patents pending

the easiest LCD to read ...

Ask FOR THE Facts
To learn more about this technology that enables you to do more,
ask for this information package today.

Kent Displays, Inc.® 343 Portage Boulevard e Kent, OH 44240
Phone: 330.673.8784 © Fax: 330.673.4408 ® E-mail: 73360,2157@compuserve.com

~dMKEN

DISPLAYS

INFOSIGN™ can be
mounted horizontally or
vertically and controlled
in groups

Kent CHLCD Easy ViEwING No-Power™ Disprays

Introducing a new solution for signs with changing messages. Unlike conventional L.CDs, Kent
ChLCDs are bistable and do not use polarizers. This means that Kent ChLCDs offer No-Power ™
unlimited image retention, 360 degree viewing cone and superior contrast which makes them
: even in direct sunlight. Kent's INFOSIGN™ modules are easy to
-+ configure with your message using a personal computer. They're ideal for building directo-
ries, room annuncialors, marquees, exhibits, retail pricing, air, ratl and bus signs

and more.

te

INCORPORATED
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TECHNOGOLDOGY

Datacom Systems on Silicon™

Just where you would expect the premier
innovator of Datacom Systems on Silicon
to be... in the latest switches, routers and
remote access servers from the world’s
leading OEMs.

Galitea, inventor of the
single-chip Ethernet
Switch, offers devices
that reduce costs,
improve performance,
and accelerate
time-to-market through
proven system level components.

See for yourself where Galileo is turning up by
visiting our website at www.galileotech.com
or by calling 1-888-GALTEK-1 or email:
info@agalileoT.com and receive our free
Fall 1997 product catalog.

87bagda
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EDA PRODUCTS

earing fruit from a contract
l B awarded back in June 1996 to de-
| velop a chip hierarchical design
| system (CHDS) for 0.25 um and below,
Synopsys now offers a static timing
analysis tool known as PrimeTime.

PRODUCT FEATURE

Verification Tool Targets Deep-Submicron
And Systems-On-A-Chip Designers

The tool is one of the core elements in
a timing-driven design tool suite (be-
ing delivered to Sematech by Synop-
sys) as part of the CHDS contract.
This full-chip gate-level tool is specifi-
cally intended to support the needs of

You bet. And it's from Simtek.

for RELIABILITY, because
there’s no battery to fail. The
nonvolatility is built right in.

It’s the answer when you need
SPEED with access times to
25ns — great for DSP.

It answers the problem of
LONGEVITY, because an
nvSRAM is true random
access with no wear-out.

Tight on board space! The
nvSRAM is a ONE-CHIP solu-
tion available in surface mount.

The nvSRAM answers your need

Nonvolatile memory
with all the answers?

.
\
.
\“‘
.
Ny

-

Simtek Corp., 1465 Kelly Johnson Blvd., Colorado Springs, CO 80920
719-531-9444, fax 719-531-9481, e-mail info@simtek.com
www.simtek.com

And you have a selection of
DENSITIES — 4K to 256K.
Choose commercial, industrial,
and SMD military, too.

And best of all, it answers that
on-going need for LOW COST.

Want more answers! Call

800-637-1667.

SIMTEH
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systems on a chip (SoC) designers
working with deep submicron (DSM),
0.25 um and below, design geometries.

At these process geometries, the
design environment begins to change.
Interconnect delays start to dominate
gate delays and the parasitics of the
design components play a crucial role
in the overall design. Couple this with
complexity and capacity issues arising
from the migration toward SoC and
you end up with a rather difficult de-
sign environment. All of this culmi-
nates in a dramatic increase in design
size and complexity that’s beyond the
limits of capacity of conventional veri-
fication tools. With million-gate SoC
designs soon to become the norm, the
industry is forced to reexamine cur-
rent verification solution product of-
ferings.

The PrimeTime tool offers a solu-
tion to this industry outery. In fact,
with both a fast execution time and
low memory usage, it can provide the
performance and capacity for multiple
analysis runs of million gate ASICs in
a single day. As opposed to current
gate-level simulation, it is orders of
magnitude faster. Also, its exhaustive
coverage of timing-critical paths and
advanced modeling features for SoC
designs allow it to handle today’s In-
tellectual Property (IP) cores.

To help designers easily transition
to these tools , it was designed as a
plug-in to existing synthesis-based
ASIC and structured custom design
flows, and accepts the same libraries
and database formats as the com-
pany’s Design Compiler tool. It also
uses the same delay calculation sub-
system and shares the same timing al-
gorithm that ensures timing consis-
tency. PrimeTime employs standard
interfaces such as standard delay for-
mat (SDF).

Intended for mostly synchronous
designs, such as in applications that in-
clude DSPs, telecommunications, and
networking, the tool can be used for
full-chip static timing analysis and sta-
tic sign-off, or with event-driven simu-
lation. As a result, designers can ex-
pect a whole host of benefits, ranging
from faster time to market and more
accuracy, to a complete verification.

With PrimeTime’s graphical visual-
ization capability, designers can actu-
ally see the results of the analysis.
(continued on page 88)
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AWARD-WINNING SOLUTIONS. When it comes to selecting an electronics contract manufacturer, there's

an advantage to having CELESTICA on your team - faster time to market. - Technological innovation. Faster prototypes.
Design for manufacturability. - Cost-effective production. -~ Sophisticated testing. - World-wide procurement. - We're constantly
fine-tuning our electronics contract manufacturing services to provide our customers with superior solutions. Put CELESTICA’s

know-how and resources to work for you today. CALL:1-800-461-2913. A('\‘é'l'nbl)

P service
7" EXCELLENCE

/;

7 f()ﬁ CELEST l C CONTRACT * Celestica l(in tr.\dcnm:k of(?clcstica, Inc.
‘ A ~opyright Celestica Inc., 1996,
/ m MANUFACTURING SERVICES Photo courtesy of NOAQ.
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(continued from page 86)

Thus, diagnosing timing problems be-

comes easier and quicker. To help in-

crease designer productivity, the tool

also can produce customized reports.

| Another interesting feature is its

{ advanced analysis capabilities, which
enable it to handle, for example, com-

| plex clocking schemes that include
support of designs with multiple

| clocks/phases, internally generated

| S—

.‘,,

”a“?L _‘__{}?‘{-}:‘ "

[ PRODUCTFEATURE

clocks, and gated clocks. A highly ac-
curate block building and modeling ca-
pability provide full chip analysis,
rather than just the synthesized por-
tions.

Central to this modeling capability
is a language developed by the com-
pany known as Stamp. This language
makes it possible to accurately model
complex custom-design blocks such as
RAM and processors. PrimeTime also

* $399/qty. 1 (with 2MB)

* 40 MHz 3865X

* AT compatible

* Up to 8 MB DRAM

* Up to 12 MB Flash disk

* LPT, 2 Serial, IDE,
Floppy and Keyboard
controllers

* Watchdog timer and
powerfail reset

* 16-bit PC/104 expansion

* -40°C to +85°C operation

* Small size: 3.6” x 3.8”

* Low power

* Requires only +5V

* 2 year warranty

¢ Technical support

0010 Pc

2

WinSystems’ PCM-SX is the SBC of choice for space-,
power- and cost-sensitive applications. Rugged, reliable
and built for -40°C to +85°C environments, it will go
where other PC-AT compatibles cannot.

Call or FAX today for details!

715 Stadium Drive e Arlington, Texas 76011
Phone 817-274-7553  FAX 817-548-1358
http:/ / www.winsystems.com

......

WinSystems’

THE EMBEDDED SYSTEMS AUTHORITY ™
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features timing model extraction that
automatically creates high-level mod-
els from gate-level netlists. This
boosts productivity in bottom-up de-
sign flows.

The PrimeTime static timing analy-
sis tool is now available on UNIX
workstations, and is fully qualified for
sign-off by leading ASIC vendors in-
cluding NEC, SGS-Thomson Micro-
electronics, and Texas Instruments.
The tool sells for $35,000.

§ sys Inc.
7{0’(’)0[’:?G§Middlefie/d Rd.
Mountain View, CA 94043
(415) 962-5000
http:/ /www.synopsys.com/
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°
Cycle-Based Simulator
(]
Addresses Functional
ofye ®

Verification Challenge
c cle-based simulator (CBS) from

Cadence Design Systems, offers
a combination of leading-edge cycle
simulation performance with the abil-
ity to co-simulate hardware descrip-
tion language (HDL) models and sys-
tem models. Coupled with the
company’s NC-Verilog event-based
simulator, users can leverage the ben-
efits of both cycle based and event-
driven simulation in one unified veri-
fication flow.

Originally developed at the Ca-
dence Berkeley Labs (CBL) advanced
research center, the Cobra simulator
is significant in that it addresses one
crucial piece of the functional verifica-
tion puzzle: how to handle the capacity
issues of deep submicron systems on a
chip designs in a timely fashion. The
problem is that in this type of design
environment, the amount of simula-
tion needed to verify a design can be
quite sizable. And there are few op-
tions.

Even if you try to utilize some of
the other verification technologies

obra, a new high-performance cy-

| currently on the market, there’s no

way to avoid having to simulate huge
parts of the design. And doing this
task within tight time-to-market
schedules can be next to impossible.
(continued on page 90)
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THE CANCELLER™
eliminates distortion
and anybody else
who gets in the
way of design

) completion.
»
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Wherever there's cading and de-coding, 488
there's low power Capt. CODEC™

)

\

Echo-Echo, the first of a trio of
terrors that includes Pow R. Waster

the WLL as Teletropolis's god of communications, sees
Super Designer fights for a solution. everything's compatible. Or else...

Get a whiff of my GaAs!
That'll separate you
MixedUp Frequencies.

Getting The Call, Ok!'s
Superheroes "swing" into action
to save the WLL from distortion,
power waste and cross-talk.

My 3Vs still running!
o Now that's a CODEC moment
for ya, you 5Y
Pow R. Waster!

Echo-Echo,
my 55ms means you're
outta my WLLI

OKI ComlICs™ is brought to you by OKI Semiconductor. Super solutions for all
your wired and wireless communications designs—Echo Cancellers, CODEC,
SAW filters, GaAs amplifiers and mixers, 8-port MACs, ASICs and more.

OKlI—your one-stop Com(munication} iC source.

Visit our OKI Website to get a Capt. CODEC i “ 0ki sEmicnnd“clnI‘
T-shirt. It’s free for Super Designers like you. )
01997 OKI Semiconductor, 785 North Mary Avenve, Sunnyvale, CA 94086-2509, Phone: 408-720-1900. Fax: 408-720-1918 Al rights reserved. All trademarks or registered frademarks are properties of their respective owners.
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(continued from page 88)

Using a high-speed simulator can pro-
vide a measure of relief. That’s where
the Cobra simulator steps in, with its
high performance capacity and high
speed capabilities. In fact, Cobra is
specifically targeted toward applica-
tions that require significant speed,
such as video, network switching, and
microprocessor design.

At the heart of the Cobra cycle-
based simulator lies the company’s
multi-value decision diagram (MDD)
technology. The MDD algorithm ef-
fectively works by representing
Boolean logic as a series of logical
trees. It then replaces the combinato-
rial logic with lookup tables desig-
nated as multiple decision diagrams,
improving simulation efficiency. This
provides the simulator with the per-
formance required to handle multi-
million-gate capacity designs with
anywhere from 30 to 100 times faster
run times than today’s event-driven
simulators.

The Cobra simulator shares the com-
pany’s SimVision front-end, and will ini-

tially offer support for Verilog HDL-
based design. Support for VHDL is ex-
pected to follow shortly in 1998.

During operation, a single Verilog-
based compiler targets the design to
either the Cobra cycle-based simula-
tor or the NC-Verilog event-driven
simulator. This ensures both the accu-
racy and speed of the simulation
process. To debug the design, the de-
signer can either run NC-Verilog,
which provides a more detailed simu-
lation, or Cobra, which offers longer
regression runs but an overall reduc-
tion in the time it takes to verify the
design.

As compared to other cycle-based
simulators on the market, Cobra can
provide support for mixed behav-
ioral-, register transfer-, and gate-
level designs, as opposed to just a
synthesizable subset of the Verilog
hardware description language
(HDL). This feature will become even
more crucial as the industry migrates
toward a functional block-based de-
sign environment in which any num-
ber of Intellectual Property (IP)
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cores is standard. Cobra offers a solu-
tion here by enabling high-speed sim-
ulation of new logic with reusable IP
models.

The Cobra cycle-based simulator
supports a wide array of industry
standards, such as OMI (Open Model-
ing Interface) and the programmable
logic interface (PLI 1.0). It also offers
support for the new PLI 2.0 standard
for simulation control and external
models.

The Cobra simulator is currently in
production use at a number of cus-
tomer sites. It will become available in
volume shipments in December 1997.
A single floating license will sell for
$60,000. The simulator tool runs on all
Sun Microsystems, Solaris and
Hewlett-Packard Unix-based work-
station platforms.

Cadence Design Systems Inc.

555 River Oafs Pkwy.

San Jose, CA 95134

(408) 934-1234

http://www.cadence.com
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1SO 9001
CERTIFIED

Illumination: Red
or Green

Diameter:
3.2mm, 4.2mm,

220 VAC.

Available with or
series resistor.

NEON

Glow Lamps
Immediate Delivery

5.2mm and 6.0mm.
Voltage: 120 VAC or

without

e a

“Ask why design engineers like us.”

Gilwa
Technical Lampy
800 W. Cummings Park Woburn, MA 01801-6355 USA

Tel: 617-935- 4442
Fax: 617-938-5867
e-mail: sales@gilway.com
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The Hitachi
SuperH™ RISC
Cool Engine".
The de facio standard
for Windows CE
Handheld Personal

Compuiers.

Five out of seven

Windows”

CE Handheld PCs

share the same inside secret.

The electromies revolution is headed

off the desktop and out into the world at
large. Case i pomt: the Windows CE
Handheld Personal Computer (H/PC).

The overwhelimng majority  of

these H/PC makers turned to the Hitachi
SuperH RISC architecture. It was devel-
oped specifically to provide the low
power and optimal price:performance
required by portable, handheld Personal
Access applicadons such as the H/PC.
Over a thousand SuperH  designs
have proven our capabilities to help OEMs
reduce their development time. The
SuperH family boasts extensive dhird-party
support and a whole host ot middleware.
From entertainment devices to
mformation and communication toals, to

advanced, feature-rich combinations of all
of the above, dhe SuperH Cool Engine is
now the processor ot choice for Personal
Access products.

If you're looking closely at Personal
Access CPUs, we think there's a good
chance the SuperH RISC processor is
going to be in your picture, just like 1t
is for the new H/PCs from Casio, Compag,
Hewlet-Packard, Hitachi and LG Eecwomcs.

You can ger the inside scoop at
1-800-446-8341, ext. 1000, Or visit our
web site at www.hitachi.com.

HITACHI

ATOTALLY NEW VISION
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Product Mart

Object Lifecycles Modeling

the World in States TLIY NI UER STETIFS 1 T
Sally Shiaer & Stephen J. Melior OR ]} / T

This book describes a practical and LIFECYCLES
pragmatic objec[.oriemed approach to Modleling the World in States

domain analysis by showing how to
model the dynamic behavior of a system
in terms of state and process models.
Provides a strictly defined, multi-level
formalism powerful enough to be mapped
into a variety of designs; techniques for
formalization of object lifecycles, dynamic
relationships, contention problems, and
thread of control analysis; and a ready-
to-use tailoring of 2167A’s analysis DID's, with justification and detailed
instructions for compliance. Includes fanguage-independent notation for
Object-Oriented Design (OODLE) and strategies for code generation
from OOA models using Recursive Design.

251 pp, softcover book, $45.00, ltem B2547PM

Books & CD ROMs

ActiveX Visual Basic 5 r
Control Creation Edition .
Gary Cornell & Dave Jezak &t“’ex

Start by learning the fundamentals of cVi'-:“all cBasi:_ 5
programming with the VB5 Control Edition ~ { ~OM EG GFeation

(CCE), walk through every element of the —
CCE'’s development environment, and :___::’
discover powerful templates you can use to |,

-
LT e T

build your own controls. Take full Ry

advantage of the Control Interface Wizard e

to streamline ActiveX control development | o ok
and learn proven methods for testing, g X ]
debugging, and deploying ActiveX controls. Complete Vlsual Basic 5
Control Creation Edition on CD-ROM along with ready-to-use sample
controls. Allows experienced programmers to master many of the new
technologies used in the full version of Visual Basic 5.

516 pp, softcover book & CD, $39.95, ltem BC2847PM

The Visual Tcl Handbook

David H. Young [RTECESE David H. Young
-’ Organized into four parts, this text
b

focuses on examples of the most
commonly used commands with
explanations that put the commands in a
practical context. The introduction
demonstrates state-of-the-art scripting
using Tcl's architecture; the followin
The Visual Tel Handbook  pyserie highlights TcIX commands;g
Visual Tcl discusses widget-building
commands, callbacks and design
strategy, and concludes with command
pages of references for Tcl, TcIX, Vt and Vx. Features example code
and user interface design topics driven by real-world UNIX
administration tasks. The accompanying CD contains the complete SCO
Visual Tcl 1.0 run-time and development environments.

502 pp, softcover book & CD, $45.00, Hem BC2842PM

:

Object-Oriented Multidatabase
Oms(,'rom\'(m Systems

MULTIDATARASE
__3:3:’2'5 Edited by Omran A. Bukhres & Ahmed K.
E Elmagarmid

Leam to use object-oriented data models to link, integrate
| and efficiently utiize thousands of different database

systems in a variety of industrial and academic settings.
Part | covers background information and conceptual overview material about
multidatabase systems in general and the use of the object-oriented paradigm
in particular. Part Il discusses schema translation and integration techniques
and strategies, transaction management issues, and the latest multidatabase
query languages and Part lil thoroughly describes the most current prototypes
that utilize object-oriented paradigms in the integration process.

712 pp, hardcover book, $58.00, Item B2555PM

JAVA Programming for the Internet
Loy & Berry

C programmers can now learn QOP and C++
programmers can quickly transfer skills to JAVA,
Fully interactive CD-ROM with audio and video,
proven “Live” code, comprehensive hypertext
reference and powerful, full-text searching. Contains
Symantec’s Cafee Lite, an integrated JAVA
development environment and also includes a trial
version of Jamba, Aimtech's JAVA authoring tool.

CD-ROM, $69.95, Item C132PM
r-----——----------—-------
! ORDERING AND INFORMATION PPM
1 800-223-9150 by phone Mon. - Fri. 9 to 5 EST. 216-696-6023 fax us anytime.

y Forafree catalog ONLY call 800-585-1515
and your request will be answered electronically.

. [
[T

! 1. Design/Mechanical Engineering/Manufacturing J0 DAY
' 2. Electronic Engineering/Wireless Communication " MONEY-BACK
] 3. Office/Ergonomics/Safety/Govemment GUARANTEE
1 4. Foodservice/Lodging/Hospitality and Tourism
i 5. Industry Week
g Name __Title _
1 Company -
Address (no P.O. Boxes) . Mail Stop
City . State Zip e
Country ) Postal Code
Phone () _FAX(__ ) E Mail

1 would like to order Item Numbers:

Method of Payment:

Check/Money Order (U.S. Dollars made Payable to The Penton Institute)
add shipping, $5.00 for first Item, plus $1.00 for each additional ltem
and tax where applicable.

[7] Bill My Company. Ref. Purchase Order No.

[JVisa [ MasterCard [7J American Express [] Discover
Account No — Exp

Cardholder _
Signature .

hitp://www:penton.com
The Penton Institute « 1100 Superior Avenue © Cleveland, Ohio 44114-2543




delivers five million

high quality Surface Mount Ingredienis

every single day!

ey

’

Availability:  Producer of 170 million ICs per month

Quality: Failure rate of one PPM typical

Performance: Consistent to specs from wafer to wafer & lot to lot
Pricing: Competitive

For information or to qualify for samples, piease call our representative in your area.
NJR Representatives are located throughout the USA, Canada and Europe

Visit our web site: www.njr.com

NJR CORPORATION
A SUBSIDIARY OF NEW JAPAN RADIO COMPANY, LTD.
440 East Middlefield Rd. * Mountain View, CA 94043

Phone (415) 961-3901 ¢ Fax (415) 969-1409 ¢ e-mail: sales@njr.com
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AND BEING HISTORY,

History is made by innovators. People driven by the desire to do

something new, something better, something
faster. And whether you're in the race to
develop the ultimate dream car or the best
memory system, you're either a leader or

you're left behind. At Hyundai we're committed to

THE 64M DRAM

staying at the front of the pack. That's why we can offer you the latest

and best memory right now. Our 64M DRAMs are ready and waiting to

help you outperform your competition. Not only that, but our high volume

production facilities are strategically located in North America, Asia

and soon in Europe. We are going at
full speed in the race to develop even
faster memory chips. That's why
we are introducing 64M Synchronous
DRAMs at the same time as

64M EDO DRAMSs. Because we know

ON THE DIFFERENCE BETWEEN MAKING HISTORY

64M DRAM ORGANIZATIONS

Config.

16M x 4 EDO
8M x 8 EDO
4M x 16 EDO

16M x 4 Sync.
8M x 8 Sync.
4M x 16 Sync.

Volt.

33V
33V
3.3V

3.3V
33V
3.3V

Speed Refresh
50/60/70 ns 4K/8K
50/60/70 ns 4K/8K
50/60/70 ns 4K/8K

66/83/100MHz 4K/8K
66/83/100MHz 4K/8K
66/83/100MHz 4K/8K

that in this business if you're not building the future, you're history.

To find out more about 64M DRAMSs, and the sales office nearest

you, visit us at http://www.hea.com.

Hyundai Electronics Industries Co. Ltd., Memory Business Division, Hyundai Building 140-2 Kye-Dong, Chongro-Ku, Seoul, Korea.

Hyundai Electronics America, 3101 North First Street, San Jose, CA 95134 (408) 232-8000

READER SERVICE 155

*XYUNDAI




ELECTRONIC DESIGN / SEPTEMBER 15, 1997

M Improving designs while turning them out faster and less expensively

Co-Verification Handles More
Complex Embedded Systems

New Techniques Give Hardware And Software Designers Greater Visibility Of
The Internal Workings Of Increasingly Complex Embedded Systems. |

ARNOLD S. BERGER, Applied Microsystems Corp., 5020 148th Ave. N.E., Redmond, WA 98073-9702; (800) 426-3925.

ing amounts of embedded system

complexity to ASIC devices has
had a significant effect on the use of
the classie in-circuit emulator (ICE).
The problem is reduced visibility into
the system’s operation as designers
hide more of the system functionality
from the embedded software and bus-
level trace views of the system. To ad-
dress the issue of internal visibility,
new techniques are being developed
to blend the capabilities of the tradi-
tional ICE with the functionality of an
HDL simulator. By combining these
tools with the appropriate interface
software, a very unique and powerful
design methodology is created.

Since its introduection in the late
1970’s, ICE has been the tool-of-
choice for embedded system debug-
ging and hardware-software integra-
tion. Many engineers have developed
a love-hate relationship with the
ICE. Those “ICE boxes” were often
cranky and difficult to use, but no one
would argue with the high degree of

T he trend toward moving increas-

| functionality and visibility that an

ICE brought to embedded system
development. By tightly integrating
microprocessor run control, memory
overlay, and real-time trace, the ICE
uniquely addresses the needs of em-
bedded system developers.

A Software-Centric View
However, the ICE takes a very
software-centric view of the world. It
is designed to address the flow of code
and data on the microprocessor bus,
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up to the bus pins of the peripheral
control circuitry. What goes on be-
vond those pins is invisible to an ICE.
This state of affairs was acceptable
when the only devices that shared the
microprocessor bus were other com-
mercially produced standard parts,
such as UARTS, LANSs, parallel 1/0s,
and serial 1/0s. Since these peripheral
devices were very well-specified and
well-characterized, the uncertainty
associated with the hardware-soft-
ware interface was greatly dimin-
ished. The only untried and untested
element was the code, and the ICE
was well-positioned to control that.
Advances in ASIC technology
have affected this central role of the
ICE. However, the ICE, in combina-
tion with other tools, can continue to
play a role in hardware-software in-

tegration, even if some of the hard- |
ware exists only as a representation
in a hardware description language
(HDL) simulator. .

How Things Changed

As the cost and difficulty in de-
signing custom integrated circuits
dropped, the attractiveness of plac-
ing more of the value of an embedded
system into an ASIC grew. As a re-
sult, designers get to the situation
where they can generalize the con-
cept of the algorithm to a combina- |
tion of hardware and software. (In- |
tellectual property is often used
synonymously with algorithms.) It is
the algorithm that solves the prob-
lem and adds the value to the prod-
uct. For example, the algorithm may J
be an ASIC device and software for |

Rerate software

Software process ) ) i - . .
P * Design algorithm '%Tﬁnﬂra'::oue |« Compile to object
o Write C/C4+ code hardate code
Co-design
phaseg Integrate

* Define the IP
« Pantition IP between

hardware and software

Hardware process

o Design algorithm
o Write HOL code
(dialect ot C)

o Write test vectors
* Run simulations

* Compile to silicon
foundry database

Respin the ASIC

1. Beyond the co-design phase, the differences between the design processes for hardware (in
this case, an ASIC design using HDL-based tools) and software are disappearing.
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1uA Op Amp Permits Precision Portable Circuifry - Design Note 163

Mitchell Lee and Jim Williams

Anew dual op amp with only 1A power consumption and
precision DC specifications permits high performance
portable applications. The LT®1495 has 375uV offset,
2uV/°C drift, 1nA bias current and 100dB of open-loop
gain. These attributes, combined with careful design,
make portable, high performance circuitry possible.

5.5uA, 0.05uV/°C Chopped Amplifier

Figure 1 shows a chopped amplifier requiring only 5.5pA
supply current. Offset voltage is 5uV, with 0.05pV/°C drift.
Gain exceeding 108 affords high accuracy, even at large
closed-loop gains.

Micropower comparators C1Aand C1B forma biphase 5Hz
clock. The clock drives the input-related switches, causing
an amplitude modulated version of the DC input to appear
at A1A’s input. AC-coupled A1A takes a gain of 1000,
presenting its output to a switched demodulator similar to
the aforementioned modulator.

The demodulator output, a reconstructed, DC amplified
version of the circuit’s input, feeds DC gain stage A1B.
A1B’s output is fed back, via gain setting resistors, to the
input modulator, closing a feedback loop around the entire

amplifier. Amplifier gain is set by the feedback resistor’s
ratio, in this case 1000.

The circuit’s internal AC coupling prevents A1’s DC charac-
teristics from influencing overall DC performance, ac-
counting for the extremely low offset errors noted.

The desired micropower operation and A1’'s bandwidth
dictate the 5Hz clock rate. As such, resultant overall band-
width is Jow. Full power bandwidth is 0.05Hz with a slew
rate of about 1V/s. Clock related noise, about 5uV, can be
reduced by increasing Cgomp, With commensurate band-
width reduction.

0.03% Linear V/F Converter with 13uA Power Drain

Figure 2's voltage-to-frequency converter takes full advan-
tage of the LT1495’s low power consumption. A0V to 2.5V
input produces a OHz to 10kHz output, with 0.03% linearity,
250ppm/°C drift and 10ppm/V supply rejection. Maximum
current consumption is only 13uA, 200 times lower than
currently available 1Cs. Comparator C1 switches a charge
pump comprising D1, D2 and the 100pF capacitor to main-
tainits negative inputat 0V. A1 and associated components
form atemperature compensating reference for the charge

LT, LTC and LT are registered trademarks of Linear Technology Corporation.

112 LT1495 p— OUTPUT

>

<
S1om
S0k
S
<

GAIN: 1000

OFFSET: S5uV

DRIFT: 50nV/°C

172 LTC1441 02 SUPPLY CURRENT: 5.54A
BANDWIDTH: 0.2Hz

CLOCK RATE: 5Hz
00~ CD4016 QUAD

Figure 1. 0.05uV/°C Chopped Amplifier Consumes 5.5pA Supply Current
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Q1: ZTX-849
*1% METAL FILM -
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SELECT FOR 100Hz
AT Vi = 0,025V
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v

0V - 2.5V = OkHz - 10kHz
SUPPLY CURRENT = 6.2uA QUIESCENT

= 13.3pA AT { = 10kHz
LINEARITY: £0.03%
PSRR (4.4V TO 36V): 10ppmN
TEMPERATURE DRIFT: 250ppm/°C

Figure 2. OkHz to 10kHz Voltage to Frequency Converter Consumes Only 13pA

yump. The 100pF capacitor charges toafixed voltage; hence,
he switching repetition rate is the circuit’s only degree of
reedom to maintain feedback. Comparator C1 pumps uni-
'orm packets of charge to its negative input at a repetition
ate precisely proportional to the input voltage derived cur-
‘ent. This action ensures that circuit output frequency is
strictly and solely determined by the input voltage.

start-up or input overdrive can cause the circuit’s
AC-coupled feedback to latch. if this occurs, C1's output
Joes low; A2, detecting this via the 10M/0.05uF lag, goes
rgh. This lifts C1’s positive input and grounds the negative
nput with Q1, initiating normal circuit action.

3ortable Reference

Afinal circuitis Figure 3's unique portable reference, which
fraws only 16pA from a pair of AAA alkaline cells. Battery
ife is five years—equivalent to shelf life.

f'wo outputs are provided: a buffered, 1.5V voltage output
ind a regulated 1.5pA current source. The current source
sompliance ranges from approximately 1V to-43V.

lhe LT1634A reference is self-biased, completely eliminat-
ng line regulation as a concern. Start-up is guaranteed by
he LT1495 opamp, whose outputinitially saturates at 11mV
romthe negative rail. The 1pA current outputis derived from
1 fraction of the reference voltage impressed across R3.

Note that the portable reference’s current output can be
yulled well below common, limited only by Q1's 45V
yreakdown. The 1.5V output can source or sink up to
T00pA and is current limited to protect batteries in case of
1 short circuit.

Onceitis powered, there is no reason to turn the circuit off.
One AAA alkaline contains 1200mAH capacity, enough to
power the circuit through the five year shelf life of the
battery.

The voltage output accuracy is about 0.17% and the
current outputaccuracyisabout 1.2%. Trim R1 to calibrate
voltage (0.1%/kQ2) and R3 to calibrate the output current
(0.4%/kQ).

2R3
4:24*
9 0.1%
R4
2AAA ] 24k
ALKALINE — 5%
CELs T
o
ZrX214C
+
172 LTMQS\
e R1
& ¢200k
0.1%
[ R2
>
& 716347125 S
f 0.1%
0 & om—m—
R1TOR3:MARSSERIES  1uA  COM 15V o s
IRC (512) 992-7900

Figure 3. Portable Reference Operates Five Years
on One Pair of AAA Cells

For literature on our Precision Op Amps,
call 1-800-4-LINEAR. For applications help,
call (408) 432-1900, Ext. 2593
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TEST & MEASUREMENT CO-VERIFICATION OF EMBEDDED SYSTEMS ]

rapidly building up the ¥ I AT I manually or by automated
raster image for a laser arget environment . Simulation environment methods, sets of vectors that
printer. el thg) e represent on a clock-by-
The trade-offs are easy to Code executing in A clock basis, the state of all in-
see. The ASIC provides arget or on host ’ puts to the design. The re-
speeq, becguse it sqlves the Real time stops ' Virtual time starts sponse of the simulated
algorithm in a specific man- ' design (the output of the
ner, so it achieves perfor- : ASIC) is compared with the
mance rates that a general- Twilight ' Simulationprocesses | expected behavior of the
ized microprocessor can’t o g U3 Fewacion system.
duplicate. However, it cannot ' The testing of an ASIC
be reprogrammed the way a Real time starts Virtual time stops and verifying its functional-
microprocessor can. (FPGAs ' ity can be extremely labor
are not part of this discus- Mmmn:“ \ intensive. About half the to-
sion.) The ASIC part of the : tal time spent developing an
algorithm is almost always ASIC is actually design

more costly, since it’s a physi-
cal device, than a software
implementation, although
RAM and ROM also adds to cost.

Co-Design

The process of taking the algo-
rithm and partitioning it between the
ASIC device (fast, costly, and inflexi-
ble) and the code executing in the mi-
croprocessor is often referred to as
co-design. The co-design effort takes
place at the system design level and
at the system architecture level. This
is where design trade-off decisions
are being made about partitioning
the algorithm between the hardware
and the software.

Today, once the co-design deci-
sions are made, the processes by
which hardware and software is de-
signed are amazingly similar (Fig. 1).
The software designer creates algo-
rithms and data structures that con-
trol the processor and the ASIC and
process the data stream. The pro-
grams are typically written in C or
C++ languages. The hardware de-
signer follows essentially the same
process, using the C-like languages
of Verilog or VHDL.

Where their methods diverge is
when their compiled code is ready to
be used. In one case, the code com-
piles to object code so that it can be-
come a memory image for the micro-
processor to execute. In the other
case, the code is the source file for a
foundry’s design database. In other
words, it gets compiled to real silicon.

There are several obvious mes-
sages here:

e In today’s environment, there
are more similarities than differ-
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ences in the hardware and software
design processes.

e If they are so similar, why is
there often separation between the
design teams?

¢ Two unknowns have been added
to challenge the designer. One is the
hardware-software interface, which
is no longer a stable, well-defined,
and well-understood boundary. The
other is the correctness of the algo-
rithm represented by the new hard-
ware itself.

Thus, it is now apparent that the
value of the ICE as the linchpin tool
is diminished because it can no longer
provide visibility in a very significant
part of the overall system software,
which now encompasses embedded C
or C++ code and embedded Verilog
or VHDL code.

Mixing ICEs And Simulators
Once designers accept the premise
that the hardware and software
processes are fundamentally the
same, the tool requirements can be
looked at in the same way. Designers
must be able to debug all of the code
(C, C++, Verilog, VHDL) in a way
that ensures visibility all of the time.
If the key metric in embedded sys-
tems design and debug is “time-to-in-
sight,” or the time it takes to compre-
hend the behavior of this complex,
real-time driven environment, then
designers must maximize their abil-
ity to see into both code spaces at the
same time.
Hardware simulators are driven
by test vectors. A designer creates,

2. When accesses stop in the real target system and time transters to
simulation, servicing of real-time interrupts can be a problem.

work, while the rest of the
effort is devoted to func-
tional verification and devel-
oping test vectors for the silicon
foundry to use in manufacturing test.
Even with this effort, only about half
the ASICs work is correctly in-cir-
cuit the first time.

Improve Efficiency

Clearly, there was a need to im-
prove the efficiency of this process.
Several companies have introduced
similar tools that attempt to address
this problem from different angles.
The general architectural flow is to
create a translation and communica-
tions software package that takes
software instructions as its input and
turns those variables into test vec-
tors that are compatible with HDL
simulators.

For example, Viewlogic Corp.’s
EAGLEIi automatically creates test
vectors for a simulator from C or
C++ code executing natively on the
host computer. Special library func-
tions replace the memory or I/0 calls
that would be used in the actual tar-
get system (see code listings a and
b). Remote procedure calls (RPCs)
link the executing user’s program on
the workstation to the Eagle soft-
ware, called a Virtual Product Con-
sole (VPC).

What if designers could use an
ICE in a real target system with
these co-verification tools? Suppose
that the ICE could somehow recog-
nize when the actual processor was
attempting to access the ASIC de-
vice as if the ASIC actually existed.
Could the emulator become the
bridge that we’ve been looking for?
Several advantages come to mind im-
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mediately:

*The actual code—C, C++, or as-
sembly language—could be used
without changing. This is extremely
important if legacy code is involved.

eThe actual processor would pro-
vide the stimuli and response, so
processor behavior would be correct
at all times.

oThe emulator could provide a real
time trace of all actual system activ-
ity, bus level or source level, and the
simulator could provide the comple-
mentary trace information for the
ASIC’s internal hardware design.

eDesigners would have absolute
control of the target microprocessor.
The emulator’s unique claim is that
it can absolutely rein in an out-of-
control microprocessor. Thus, the
emulator, through its ability to pro-
vide processor run control, gives de-
signers overall system control and
observability.

Emulator Modification

These compelling advantages led
to an effort to modify a generic 68040
emulator for that purpose. The effort
was successful as a proof-of-concept
experiment, but several technical
and customer-satisfaction issues re-
quired an alternative solution.

The end result was a device called
the VSP-TAP (Virtual Software
Processor-Target Access Probe). It
works with an emulator or micro-
processor, but it is a wholly separate
device. It sits between the processor
and the target system, much like a
preprocessor module for a logic ana-
lyzer. The VSP-TAP monitors the ac-
tivity on the pins of the microproces-
sor and detects when virtual
accesses or interrupts are occurring.
It then puts the processor in a wait
state and sends the pin information
to the simulation, which is running
concurrently on the host computer.
The interface software sends back an
acknowledgment of the transaction.
If the transaction is a write, the
processor is released and code execu-
tion continues as before. If the trans-
action is a read operation, the VSP-
TAP must continue to hold the
processor in a wait state until the re-
sults of the read are available. This
could be on the order of milliseconds
or days, depending upon the com-

3. These results from an interactive hardwere and software debugging session show a
waveform view from the VCS simulator (left window), the Verilog source window from the V(S
simulator (right background), and the results from the MWX-ICE debugger (foreground).

plexity of the simulation.

Developing the virtual/real system
around emulation-independent hard-
ware allows the designer to put to-
gether different types of co-verifica-
tion environments. For example, with
a VSP-TAP and an emulator con-
nected to the target, the emulator pro-
vides the run control, trace, and over-
lay memory, while the VSP-TAP
supplies the virtual/real interface and
the communications with the simula-
tion running on the host. Another
arrangement can use the VSP-TAP
in a system in which the processor it-
self is used, with no ICE. The debug-
ger would reside on a host computer,
and a remote debug kernel would run

in the target system. A ROM emula- :

tor could act as a LAN communica-
tions device for the debugger, but it
is not necessary if a separate serial
channel is available.

It is important to remember that
most emulators expect that they can
always regain control of the micro-
processor. The assumption is that if a
bus cycle hangs or aborts and the
processor goes “into the weeds,” the
emulation circuitry can bring it back
into the emulation control mode. This
is significant because often when the
processor is under emulation control,
such as single-stepping or pausing-
execution flow, it is running a real
program at real s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>