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Finally. you can design and verify the
newest FPGAs and CPLDs from all
leading vendors, and easily incorporate

9 . those devices into your board-level
It S A reat Tlme design — all with a single application.
OrCAD Express includes:

* Mixed schematic/VHDL

10 Get On Board With . .
OrCAD Express:

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.

OrCADN:

See us at Wescon Booth #1516 EDA for the Windows NT Enterprise
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Looking For More Power, Lower Costs?

PUM Amplifier
Solutions

Switch over to greater efficiency.

SAD3/SA0Y/SANE ST

/
= Up to 5000W continuous

« 30A output continuous (SA03)
20A output continuous (SAD4)
10A output continuous (SAQ6)

* 97% efficient

« 16V to 100V bridge supply (SA03)
16V to 200V bridge supply (SA04)
16V to 500V bridge supply (SA06)

 Analog or digital input
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Torque Motor Control

97 %

EFFICIENT

3 0
SHSI i
= Up to 400W continuous
* 97% efficient
 Up to 80V H-bridge supply
* 5A output continuous

ﬁﬂ, SHEUR B0

e Up to 400W continuous

* 97% efficient

 Up to 80V H-bridge supply

e Internal PWM generation

* Military grade available, SAS0M/883
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AUDIO PWM INPUT — N7y 1
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Australia, New Zealand (08) 8277 3288 Esparia (1) 530 4121 Nederland (10) 451 9533
Belgium/Luxembourg (323) 458 3033  France (01) 69-071211 Nippon (3) 3244-3787

Canada (613) 592 9540 Hong Kong (852) 23348188 Norge 63-89 8969

Daehan Minkuk (02) 745 2761 India 22 413 7096 Osterreich (1) 203-79010

Danmark 70 10 48 88 Israel 972 3 9274747 Peoples Rep. of China (852) 233438188
Deutschland 89 614 50310 Italia (02) 6640-0153 Rep. of South Africa (021) 23 4943
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Singapore 65-742-8927

Sverige (8) 795 9650

Taiwan-Rep. of China (02) 722 3570
United Kingdom (1438) 364 194

Efficient Hybrid Design.
Also known as switching or
Class D amplifiers, PWMs can
meet higher output demands
than is possible with linear so-
lutions. Apex has put the ben-
efits of PWM technology into
highly reliable hybrid designs
rated up to 97% efficient.

Cut Operating Costs,
Increase Reliability.

By reducing board space re-
quirements, external compon-
ent counts and the need for
bulky heatsinks, these hybrid
PWMs substantially reduce op-
erating costs. Smaller, lighter,
hermetic packages also mean
these hybrids provide higher
reliability.

Free Product Data.
Toll-Free Technical
Assistance. Single Units
and Eval Kits Available.
All of Apex's PWM amplifiers
are sold in single unit quanti-
ties for prototype design, and
evaluation kits are available to
get our amplifiers wired into
your circuit fast! To request
product data or technical assis-
tance call 1-800-862-1021,
fax 520-888-3329, email
prodlit@teamapex.com,

or visit our web site at
http://www.teamapex.com.

www.teamapex.com
To Request Free
Product Data Online
E-Mail: ProdLit@teamapex.com
or http://www.teamapex.com

ey

Apex Microtechnology Corp.
5980 N. Shannon Road
Tucson, Arizona 85741-5230
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It’s a sure way to send you speeding to market faster!




If you're charged with designing low-power applications,
this little core is a mighty big friend. Motorola’s new M¢CORE "
microRISC engine reduces costs, lengthens battery life and gives you
performance for the future. A combination of brains and brawn.
A 48MIPS/50MHz RISC core design with 1/O intelligence
and interrupt performance built in. Plus, its development
tool chains are fully complete and validated to interoperate,
greatly reducing design time. In other words, it's ready to fly!
To find out how Motorola can help vou save the day,
direct your mouse to www.motorola.com/mcore

or call 800.521.6274.

@ MOTOROLA

Semiconductor Products Sector

Wihat you never thought possible.”
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7 5010 3500MHz ..52%

With a profile as low as 0.077" (2mm), surface mount mixers have just
taken on a whole new dimension...thinner! introducing Mini-Circuits utra-slim
ADE freauency mixers...radically thinner mixers that provide the freedom
you need to design smaller cellular, ISM, and PCN products. All-welded
connections and open case construction contribute to increased relability
during reflow and allows aqueous wash to thoroughly drain. Electrically,
ADE's performance is better than previous generation mixers by featuring
exceptional IP2 and good IP3, low 6.0dB (typ) conversion loss, and high
isolation, which is greater than 40dB over most of the frequency range. And
with footprints the same as existing mixers, you can replace with ADE models
and enjoy the benefits of low price, high performance, and low profile.
So, choose ADE mixers...the maximum solution for a smaller world!

Mini-Circuits...we're redefining what VALUE is all about!

Mo

Freq L

r iMHZ, aBm)
ADE-12 2 +7
ADE-1 2 5C-1600 +7
ADE-1BW 3 175C-3500 +7
ADE-Q01 3 80C-1000 +7
ADE-14 2 80C-1000 +7
ADE-2) 3
ADE-20H 3
ADE-18 3
*Patent Pending.

Available in tape and reel

[JMini-Circuits

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http:’www.minicircuits.com
For detailed specs on all Mini-Circuits products refer to « 760- pg. HANDBOOK « INTERNET « THOMAS REGISTER » MICROWAVE P

ISO 9001 CERTIFIED

ADE” TYPICAL SPECIFICATIONS

5 iP3 (dBm) Prce (Sea.)
Bandwde Mdbans  Qty.10-49
{dB}

35
40
33
32
32
31
29
27

2.95
3.10
3.95

295
3.26
4.95
8.95
3.45

T, 180
CIRCLE READER SERVICE CARD
RODUCT DATA DIRECTORY + EEM
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39 Conference Preview: Sights And Sounds Are ' 58 Update On Wireless Local Loops
Abounding At The Fall Comdex Conference o ATM/TDMA wireless local-loop system pro-
o Highlights of the annual trade show include a 1 vides bandwidth-on-demand facilities
PCI audio system, DVD products, and other |
audiolvideo devices. i 64 Update On UltraSPARC CPUs

i ® PCI-based ultraSPARC CPU brings down
46 FPGAs Pack Distributed SRAM And Flexible Logic ~ system costs
o Small blocks of SRAM and eight-way logic
cell connectivity combine to give FPGAs high
flexibility.

68 Product Features

BOARDS & BUSES

85 Ring Architecture Connects Up To 128 PCl Buses
¢ Single-chip interface allows dual
rings to add fault tolerance without E{I\'I1}]

dropping PCI compatibility. STORY

Signal ICs
* Designers can add built-in self-test for the
mixed-signal portions of their ICs. The first

52 Avtomated BIST Solutions Arrive For Mixed- E
circuits covered are ADCs and PLLs. g
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delivers five million
bhigh quality Surface Mount Ingredients
every single day!

1i1asasy

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, please 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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* From buses to rings . Process Market Facts ...... .80E
i Shrinking process geometries, increased ca-
94 Embedded Designs Stack Up In Your Favor | pacity, and complexity of DSM design set the 40 Years Ago ....... 80F
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104 Boards & Buses Products i 204 EDA Watch
i ® Formal verification Of IC designs is growing  Quicknews ........ 8ON
PIPS SPECIAL i sharply as applications expand
) Bad Boys, Bad Boys,
i 206 EDA Watch Whatcha Gonna” Do? .80E
112 POWER TECHNOLOGY FOCUS: ! System chip verification: Moving from
\ “ASIC-out” to “system-in” methodologies Hot PC Products .....80R
179 Manufacturers Of AC-DC Power Supplies Over |
500w i 208 Product Features Greenlook .........80V
182 Product Features ' Off The Shelf .......80V
) 211 Ideas For Design
184 PIPS Products ! e Quick and practical design of a high-pass Don’t Tell Racer X About
i third-order Bessel filter MATRIXx ...... ...80W
ANALOG OUTLOOK i Wattmeter employs switching-regulator IC
1 ® Wide-band analog white-noise generator The Envelope,
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WITCHERS MADE SIMPLE are

Sw

o, Simplo

1997 National Semic

\E W
A
SIMPLE

SWITCHER®
THAT*S 1A,
OVER 90%

EFFICIENT

IN SO-8

®©

Solyt
(Shaordtion Sjpe
hown actual sjzq)

So Ution Size (ShOW” actuaf Size,
)

Minimize your design time with
our new, easy to use LM2675
Simple Switcher.

The newest member of our Simple
Switcher family — the LM2675 — lives
up to its name in a big way. Check
out these specs that make the LM2675
the new industry standard in low voltage

DC/DC conversion. For starters, it delivers

a full 1A of output current in an SO-8 package, and offers greater than

Vielt us at
www.ﬂ.ﬂ°“‘"m
’...A_MZG'IG
or call us st
4-800-272-9989
details on how 1©
roceive 8 FREE
LM2675
domo board.

for

90% efficiency, which results in longer battery life and minimized heat generation.

And, with a switching frequency of 260kHz, your external component size is significantly reduced.
Factor in minimal external component count and you save precious board

space, offering you increased design flexibility. The thing that really sets the LM2675
apart though, is that it's oh, so simple to use. Our free SWITCHERS MADE SIMPLE" software

lets you do converter designs in minutes. And the entire solution, specs to

software, is guaranteed. The LM2675. If you’re looking

National Semiconductor

WHAT catn WE BUILLD

FoR YOU?

™

for reliable DC/DC conversion, the

choice is simple.



A family of true SMT Power MOSFETs
to meet your system needs

Lowest Rps(on)

(10m Q)

Smallest Packages

(SIOM 28]

Do vour system designs require improved power handling capability
in a reduced size? If so, you can now select from the industry’s
broadest selection of SMT Power DMOS devices for all of vour
small-footprint, surface-mount applications—trom DC/DC
converters to motor drivers, to load switching and more.

In addition to easy placement on the board. the six Power MOSFET
packages from the Fairchild Discrete Power and Signal Technologies
Group give vou the most advanced power handling capabilities
available.

Add it all up, and vou'll find that regardless of the package you select,
vou won't find a better price/performance combination for your
application. For a Discrete Power and Signal Technologies selection
guide and more information call:

1-888-522-5372 or visit our web site at:
www.fairchildsemi.com/offer/SMTPower

-
Reference Part Number Rpgony(Typical m2) | Package Type

Shown at actual size

N P N P |
FDN337N FDN338P | 52 130 SuperSOTTM3 -
FDC633N FDC634P | 35 | 70 SupersOT™-6 -

FDR4410

e TR _{.

FDR836P 11 25 SuperSOT™-8

NDS8410A NDS8435A | 10 21 SO-8

— - | - S S——

— — 3 ~ + — —

"
NDT455N NDT456P 13 26 Power SOT @

NDM3000* 70 1125 | s0-16

S— A s P N - |

*S0-16 Contains 3 N-Channel and 3 P-Channel die in one package

. e LN SR
FAIRCHILD
EESEseeEe——
SEMICONDUCTOR

Focusing on Logic « Memory ¢ Discrete Power and Signal Technologies
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MEETINGS

RF
CONNECTORS

B SMA
m SMB
m SMC
B WATERPROOF
mF
®TNC
m UHF
B TWINAX

Custom des
sive Pricing!

igns welcome.

ELECTRONICS INC.

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

NOVEMBER 1997
Asian Test Symposium, Nov. 17-19.
Akita, Japan. Contact Y. Takamatsu,
+81 89 927-9955; e-mail: taka-
matsu@cs.ehime-u.ac.jp.

COMDEX /Fall ‘97, Nov. 17-21. Las Ve-
gas Convention Center, Las Vegas,
NV. Contact Softbank Comdex Inec.,
300 First Ave., Needham, MA 02194-
2722; (617) 433-1500; Internet:
http://www.comdex.dom.

IPC National Conference: Solutions for Ul-
tra-High-Density PWBs, Nov. 20-21. Bilt-
more Hotel, Santa Clara, CA. Con-
tact John Riley, IPC director of
education, (847) 509-9700, ext. 308.

DECEMBER 1997
Winter Simulation Conference (WSC 97),
Dec. 7-10. Renaissance Waverly Ho-
tel, Atlanta, GA. Contact David
Withers, LEXIS-NEXIS, P.O. Box
933, Dayton, OH 45401; e-mail:
David.Withers@lexis-nexis.com.

(EEE International Electron Devices Meet-
ing (IEDM), Dec. 7-11. Washington Hilton
& Towers, Washington, DC. Contact
Phyllis Mahoney, Widerkehr & Assoc.,
101 Lakefrorest Blvd., Suite 270,
Gaithersburg, MD 20877; (301) 527-
0900; fax (301) 527-0994; e-mail: pwma-
honey@aol.com.

36th IEEE Conference on Decision & Con-
trol, Dec. 8-12. Hyatt Regency, San
Diego, CA. Contact Ted E. Djaferis,
Dept. of Electrical & Computer Engi-
neering, University of Massachusetts,
Amherst, MA 01003; (413) 545-3561;
fax (413) 545-1993; e-mail:
djaferis@ecs.umass.edu.

Workshop on Internet Technology & Sys-
tems (WITS), Dec. 9-12. Marriott Hotel,
Monterey, CA. Contact USENIX Con-
ference Office, 22672 Lambert Street,
Suite 613, Lake Forest, CA 92630; (714)
588-8649; fax (714) 588-9706; e-mail: con-
ference@usenix.org; Internet:
http/Avww.usenix.org.

JANUARY 1998
Seventh Joint Magnetism & Magnetic Ma-
terials Conference (INTEMAG), Jan. 6-9. Hy-
att Regency Embarcadero Hotel, San
Francisco, CA. Contact John Nyen-
huis, School of ECE, Purdue Univ.,
West Lafayette, IN 47907-1285; (317)

494-3524; fax (317) 494-2706; e-mail:
smag@ecn.purdue.edu.

Annual Reliability & Maintainability Sym-
posium/Product Quality & Integrity (RAMS),
Jan, 20-22. Anaheim Marriott, Ana-
heim, CA. Contact V.R. Monshaw,
Consulting Services, 1768 Lark
Lane, Cherry Hill, NJ 08003; (609)
428-2342.

Photonics West, Jan. 24-30. San Jose,
CA. Contact the SPIE Exhibits
Dept., P.O.Box 10, Bellingham, WA
98227-0010; (360) 676-3290; fax (360)
647-1445; e-mail: exhibits@spie.org.

Seventh Security Symposium, Jan. 26-29.
Marriott Hotel, San Antonio, TX.
Contact USENIX Conference Of-
fice, 22672 Lambert Street, Suite
613, Lake Forest, CA 92630; (714)
588-8649; fax (714) 588-9706; e-mail:
conference@usenix.org; Internet:
http://www.usenix.org.

|EEE Power Engineering Society Winter
Meeting, Jan. 31-Feb. 5. Tampa, FL.
Contact Jim Howard, Tampa Elec-
tric Co., P.O. Box 111, Tampa, FL
33601; (813) 228-4653; fax (813) 228-
1333; e-mail: j.howard@ieee.org.

FEBRUARY 1998

IEEE International Solid-State Circvits Con-
ference (1SSCC 98), Feb. 5-7. San Fran-
cisco Marriott, San Francisco, CA.
Contact Diane Suiters, Courtesy As-
sociates, 655 15th St. N.W., Washing-
ton, DC 20005; (202) 639-4255; fax
(202) 347-6109; e-mail: issce@cour-
tesyassoc.com.

Portable by Design, February 9-13.
Santa Clara Convention Center,
Santa Clara, California. Contact
Rich Nass, Electronic Design, 611
Route 46 West, Hasbrouck Heights,
New Jersey 07604; (201) 393-6090;
fax (201) 393-0204; e-mail: porta-
ble@class.org.

The Wireless Symposium and Exhibition,
Feb. 9-13. Santa Clara Convention Cen-
ter, Santa Clara, California. Contact
Bill Rutledge, Penton Publishing, 611
Route 46 West, Hasbrouck Heights,
NJ 07604; (201) 393-6259; fax (201) 393-
6297; instant faxback (800) 561-7469;
Internet: http//www.penton.com/wire-
less.
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DEEP INSIDE YOUR BRAIN IS AN OVERWORKED AREA

USED TO MAKE DIFFICULT DECISIONS.

WE BELIEVE THIS IS NO PLACE FOR JFETS.

With the hundreds of choices we all make
every day, there is samething to be said for those
mindless. easy-to-choose options referred to as
“no brainers.” Things like which socks to wear
or-for you purchasers and design engineers—
whose JFETSs to order.

Because, when you look at what TEMIC's

Siliconix memserof remic)

JFET shipping history

B
E

I -viLLONS OF UNITS

TEMIC Is a company of Daimle=-Benz. Members of TEMIC Semiconductors Telefunxen Semicenductors, Sil'contx, Matra MHS, Dialog Semiconductor. 2201 Laurelwood Road,
TEMIC European Sales: GERMANY: 0130 857 32¢ UNITED KINGDOM: 0°244-707300. FRANCE: 1-30 60 71 87 ITALY. 02-332 121 SCANDINAVIA: 08-733-0090

JFETs have to offer, there’s really nothing more to
think about. A leader in the market for 35 years,
Siliconix {now a member of TEMIC) has shipped
over 1 billion JFETs. And, day in and day out,
we've been one of the most reliable suppliers in
the business. Because, whiie JFETs may not be
the most critical part of a aesign, it's critical that
you have a supply when you need them. TEMIC
makes sure vou always have the right product,
delivered when you need it

And just because you don’t have to think too
much about JFETs doesn’t mean we don’t think
about them. A lot. TEMIC is continually looking
for new and innovative ways to improve manu
facturing capabilities, offering more choices in
JFETs than any other supplier.

And, with a record like 0 parts per million
defects over the last two years, TEMIC/Siliconix
offers the best quality products as well.

So put your mind on automatic pilot for a
while. Just call 1-800-554-5565 ext.552 for the
new 1997 Databook and Selector Guide and
place your next order. We'll get the right JFETs
to you on-time, whenever you want them.
Think nothing of it.

jfet.temic.com

TEMIC

Semiconductors

anta Clara, CA 95054 Fax: 408-567-8993
1997 TEMIC. All rights reserved




Shift to a new level of performance with
Altera’s high-speed FLEX 10K-2 devices.

Altera has taken the highest density programmable logic

family to the next level of performance. Now you can : NBERA.
shift even more of your gate array designs to FLEX® 10K FLEX®
programmable logic. EPFI0KI00ABC356-2

The fast track just got faster.

The combination of a continuous FastTrack™ Interconnect and a unique
embedded array architecture ensures the optimum level of FLEX 10K
performance. The new 0.35-micron FLEX 10K-2 devices and the
MAX+PLUS® Il version 8.1 software combine to provide performance
improvements of up to 40%.

Performance
Device Gates Logic Elements | Embedded RAM | Improvement* | Supply Voltage
EPF10K30A 30,000 1,728 12 Kbits 40% 3BV
EPF10K50V 50,000 2,880 20 Kbits 40% 33V
EPF10K70 70,000 3,144 18 Kbits 22% 50V
EPF10K100A| 100,000 4,992 24 Kbits 35% 33V
EPF10K130V| 130,000 6,656 32 Kbits 38% l 33V

*Estimated performance with -2 speed grade using MAX+PLUS Il v. 8.1 compared to -3 speed grade using MAX+PLUS il v. 8.0

Setting the pace with low power and packaging options.

FLEX 10K-2 lets you choose 5.0 V or 3.3 V supply voltage and numerous
package options to fit your design needs.

Accelerate your design process with MAX+PLUS II.

Our easy-to-use MAX+PLUS Il development tools have been optimized
for greater design flexibility and seamless compatibility with leading
EDA design systems. And, MAX+PLUS Il offers compilation times of
under 30 minutes for most designs, further speeding the design process.

It's time to shift gears.

Experience the industry-leading FLEX 10K-2 density and performance.
Visit the Altera web site to download Device Model Files that
support FLEX 10K-2 devices and to order a free literature pack.

V\‘WW.
altera
.com/shift @

TERA
'dl/a,rluge

© Copyright 1997 Altera Corporation. Altera, FastTrack, FLEX, FLEX 10K, MAX+PLUS II, and specific device designations are
trademarks and/or service marks of Altera in the United States and other countries All other trademarks and service marks
are the property of their respective holders. All rights reserved

(800)-9-ALTERA

For specific pricing and availability, contact Altera or your local distributor.
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MEETINGS

FEBRUARY 1998

IEEE Applied Power Electronics Conference
and Exposition (APEC ‘98), Feb. 15-19. The
Disneyland Hotel, Anaheim, CA.
Contact Pamela Wagner, Courtesy
Associates, 655 15th St., N.W., Suite
300, Washington, DC 20005; (202)
639-4990; fix (202) 347-6109; e-mail:
pwagner@courtesyassoc.com.

Conference on Optical Fiber Communication
{OFC ‘98), Feb. 22-27. San Jose Conven-
tion Center, San Jose, CA. Contact
Lisa Myers, OSA Conference Ser-
vices, 2010 Massachusetts Ave.,
N.W., Washington, D.C. 20036-1023;
(202) 416-1980; fax (202) 416-6100; e-
mail: ofc.info@osa.org.

Design, Automation, and Test in Evrope
Conference and Exhibition (DATE ‘98), Feb
23-26. Le Palais des Congres de
Paris, Porte Maillot. Contact Euro-
pean Conferences, 11C Wemyss Pl.,
Edinburgh EH3 6DH, UK; +44 131-
225-2892; fax +44 131-225-2925.

38th Israel Conference on Aerospace Sci-
ences, Feb. 25-26. Tel-Aviv & Haifa.
Contact Technion-Israel Institute of
Technology, Haifa 32000, Israel; 972-
4-8292713; fax, 972-4-8231848; e-mail:
alice@aerodyne.
technion.ac.il.

MARCH 1998

International Verilog Converfence and
VHDL International User Forum (IVC/VIUF),
Mar. 16-19. Santa Clara Convention
Center, Santa Clara, CA. Contact
MP Associates, 5305 Spine Rd., Suite
A, Boulder, CO 80301; (303) 530-4562;
fax (303) 530-4334; e-mail: lee@mpa-
net.com; Internet: http://www.hdl-
con.org.

Second Intellectual Property in Electronics
Seminar (IP ‘98), Mar. 23-24. Westin Ho-
tel, Santa Clara, CA. Contact John
Whitaker, Miller Freeman Technical
Ltd., +44 181-316-3297; e-mail:
ed98@cityscape.co.uk.

Sixth Annual Embebbed Systems Confer-
ence East, Morch 31-April 2, Chicago’s
Navy Pier Festival Hall, Chicago,
IL. Contact Miller Freeman Inc., 600
Harrison St., San Francisco, Califor-
nia 94107; (415) 905-2354; fax (415)
905-2220; Internet: http://www.
embedsyscon.com/.

APRIL 1998

Southeastcon ‘98, Apr. 10-15. Hyatt
Regency, Orlando International Air-
port, Orlando, FL. Contact Parveen
Ward, ECE Dept., University of Cen-
tral Florida, Orlando, FL 32816; (407)
823-2610; fax (407) 823-5835; e-mail:
pfw@ece.engr.ucf.edu.

MAY 1998
IEEE International Conference on Evolu-
tionary Computation, May 3-9. Ankorage,
AK. Contact Patrick K. Simpson, Sci-
entific Fishery Systems Inec., P.O.
Box 242065, Anchorage, AK 99524;
(907) 345-7347; fax (907) 345-9769; e-

mail: scifish@akaska.net.

IEEE International Conference on Neural
Networks (ICNN ‘98), May 3-9. Anchor-
age, Alaska. Contact Patrick K.
Simpson, Scientific Fishery Systems
Inc., Post Office Box 242065, An-
chorage, Alaska 99524; (907) 345-
7347, fax (907) 345-9769; e-mail: sci-
fish@akaska.net.

IEEE World Congress on Computational In-
telligence, May 3-9. William A. Egan
Civic and Convention Center, Anchor-
age, AK. Contact Patrick K. Simpson,
Scientific Fishery Systems Inc. P.O.
Box 242064, Anchorage, AK 99524;
(907) 345-7347; fax (907) 345-9769; e-
mail: scifish@alaska.net.

Seventh IEEE International Fuzzy Sys-
tems Conference, May 3-9. Anchorage,
Alaska. Contact Patrick K. Simp-
son, Scientific Fishery Systems
Inc., Post Office Box 242065, An-
chorage, Alaska 99524; (907) 345-
7347; fax (907) 345-9769; e-mail: sci-
fish@alaska.net.

IEEE/IAS Industrial & Commercial Power
Systems Technical Conference (1&CPS), May
4-7. Edmonton, Alberta, Canada.
Contact Marty Bince, Modicon
Canada Ltd., 5803 86th St., Edmon-
ton, Alberta T6E 2X4, Canada; (403)
468-6673; fax (403) 468-2925.

IEEE International Conference on Acoustics,
Speech & Signal Processing (ICASSP “98),
Moy 12-15. Seattle Convention Center,
Seattle, Washington. Contact Les E.
Atlas, Dept. EE(FT 10), University of
Washington, Seattle, Washington
98195; (206) 685-1315; fax (206) 543-
3842; e-mail: atlas@ee.washington.edu.




Super-Fine T

Introducing the world’s finest line of LCD screens

L ooking for ways to refine and
define your space-saving, high-end
monitors? Your search ends with NEC's
Super-Fine TFT LCD screens.
Our Super-Fine TFT series gives you large
screens, high resolution, analog full color, ultra-
wide viewing angle and muliti-scan capability.
Our LCD screens equal CRTs in every aspect of
performance.
Our top-end model offers 1280 x 1024 resolution and
a 20.1" diagonal display (comparable toa 21" or 22" CRT).
it supports scanning of six modes. For smaller monitors,
we offer a 14.1” model with 1024 x 768 resolution.

just imagine

NEC'’s Super-Fine TFT LCD features analog signal proc-
essing from input to driver. This gives viewers full color
with continuous gray-scaling.

We've also expanded the viewing angle to 160 degrees
(typical value for both up/down and left/right).

While raising performance, NEC is also expanding
production. We now operate two state-of-the-art plants
dedicated to TFT LCDs. Our large production base is your
guarantee of on-time delivery.

Super-Fine TFT LCDs are in a class by themselves.
They are the defining mark of top-end LCD monitors.

If you demand the finest for your monitor, find out more
about Super-Fine TFT LCD screens today.

NEC MULTIMEDIA

NEC
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WhO hasthepudgetfor
HPperformance

e

Skeptical that a company such as HP can meet
your need for low-cost, high-performance instru-
ments? We understand. Ironically, it's because
of our high-end technology that we’re able to
deliver a lineup of affordable test instruments.

Who needs products within budget,
without compromise?

You do. And so do thousands of other engineers
and technicians who ask for instruments with-
out all the costly frills. So each of our basic
tools offers just what you need to get the job
done right.

D1907 Hewlett-Packani Co. TMEMD506. VED
*U.S. list price.

You do.

Call HP DIRECT today
at 1-800-452-4844,
Ext. 5293, for your
FREE HP Basic
Instruments Catalog.

Or check out our
on-line HP Basic
Instruments

(Bl) Catalog at
http://www.hp.com/info/bi45

That doesn’'t mean we cut corners. We use
our traditional engineering and manufacturing
strengths to offer a multitude of high-end
technologies in our no-compromise basic
instruments.

And we make them incredibly easy to buy
through HP DIRECT, where one call can put
you in touch with engineers who know how
to make the measurements you need to make.
You can call with a measurement question,
for information on specs, or to discuss which
product best suits your needs.

HEWLETT
ﬂB PACKARD
READER SERVICE 174



M Exploring the hardware and software products that power the world of computers

CONFERENCE PREVIEW

Sights And Sounds Are Abounding
|Ai The Fall Comdex Conference

' Highlights Of The Annual Trade Show Include A PCI Audio System,

| DV D Products, And Other Audio/Video Devices.

, Richard Nass

| nce again, the Comdex Fall ‘97
o trade show promises to be a blitz
of sight and sound, as each of the
multimedia-product vendors tries to
outdo one another. This yealr’s show
takes place on Nov. 17-21 in Las Vegus,
Nev. Each year, the noise level rises
slightly, and a preview of the products
0 be announced ensures that this trend
will continue.

One product sure to garner attention
is the EMU8010 PCI audio system, de-
| veloped by the E-Mu Systems Div. of

Creative Labs Inc., Scotts Valley, Calif.
‘ The chip’s features include a bus-mas-
| tering PCI interface, up to 32 Mbytes of
| RAM mapped to host memory, on-chip
page-mapped memory-management
support for 4-kbyte pages of sound
RAM, an on-chip MPU-401-compatible
MIDI UART, and interfaces for Zoom
Video (ZV) audio and a host modem.

{  The chip contains an effects engine !

sample period. The engine receives 31
input audio streams; sixteen come from
the wavetable-synthesizer channels,
and six of the remaining streams come
from three asynchronous sources (two
each from the CD-ROM digital-audio
receiver, the ZV interface, and the gen-
eral-purpose SPDIF receiver). The en-
gine outputs 32 streams: two to both the
AC97 stereo digital-to-audio converter
(DAC) and the main SPDIF output: six
to the other SPDIF outputs; and one to
a sample-rate converter for a bus-mas-
tering transfer to host memory.

An on-chip cache is available for each
audio channel. The caches are filled with

that executes 512 instructions in each |

data from the host memory. The data is
sent to the interpolator, and is then
prefetched in the caches based on the
memory addresses programmed into
the channel. The 4-kbyte pages allow
contiguous logieal audio memory to be
relocated into noncontiguous 4-kbyte
blocks of host memory. A 24-bit sound-
memory address can be generated, us-
ing up to 16 Msamples. An 8-bit sample
size is supported in host memory on a
channel-by-channel basis. The chip also
can playback interleaved 8- and 16-bit
samples by pairs of adjacent tracks.
The PCI audio chip contains a pro-
grammable codec and mixer interface,
whose characteristics are determined at

reset and initialization by the EEPROM
and the hardware-control register. The
interface defaults to the AC97 codec,
but also supports generic 12S to both
analog-to-digital converters (ADCs)
and DACs, the Creative V32A codec-
mixer, or a 16-, 18-, or 20-bit latch-en-
abled DAC. In all cases, the codec audio
streams are logically connected to the
effects engine.

The EMU8010’s multifurction PCI
interface is compatible with Revision 2.1
of the PCI specification. Its PCI core
buffers write commands to the internal
registers. These commands are then
normally completed with minimal wait
states. PCI reads to internal registers

<_"
Parallel
communications interface

MPCEXX

—! TV control 1

Audio processor
D§P56004

Audio
DAC

Multistandard video

Analog digital decoder Graphics processor
video Scorpion
MC92100

TV synchronization

Shared system/
- graphics memary

————— RGB or CVBS
NTSC/PAL

|

1. The Scorpioh chiﬂets designers assemble interactive television systems. The chip accepts a
standard ITU-R-656 video stream with embedded synchronization codes as well as an input from
MPEG-2, DVD, and other digital-video sources. A glueless interface to an external processor,

such as a PowerPC or ColdFire, is included.
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 COMDEX PREVIEW |

are typically completed in
one bus operation with
some number of wait

states for reading RAM-
based registers. If a PCI
read is decaded while any
previous PCI write is
pending, a retry termina-
tion will occur for the read.

PCMCIA port/
controller

DVD Comes Of Age

Last year’s show

proved to be the starting
point for the digital video
disk (DVD) industry.
There were many demon-
strations of players both
in the computer and con-

HiQVideo
Synchronous DRAM 69000
RGB | yova | vuw e
NTSC/PAL
gl —lYUWHGB Television
1 Wotel and Lol Memory Flicker NTSC/PAL
£, port | scaling controller reduction encoder
. | .| Color [RGB
key o
Zoan CRT monitor
1’ b YOV to o4
Bus 64-bit |-l RGB .| HIQ | |Fial-panel "
312 interface [=—=1 graphics color interface
engine
Flat-panel
notebook

sumer space. This year's 2._Integrated memory is one of the key features of the HiQVideo 69000 graphics IC. The single-chip controller

the same, with enhance-
ment to both audio and video. The latest
generation of Pentium-class miero-
processors, specifically the Pentium 11,
gives system designers the flexibility to
handle audio and video in either hard-
ware or software. Each of the combina-
tions has its trade-offs, and also is dic-
tated by performance and cost issues.
DVD technologies offer much
promise to application and game devel-
opers, as well as movie-title producers.
Current storage capacities are 4.7
Gbytes for a single data layer, single-

]
]
I
I
1
1
]
¥
]
'
1
1
1
!
!
]
]
]
'
1
I
!
I
I
I
]
[}

sided disk; 8.5 Ghytes for a dual data
layer, single-sided disk; 9.4 Gbytes for a
single data layer, dual-sided disk; and 17
Gbytes for a dual data layer, dual-sided
disk. The initial releases are of the first
variety, which is still over six times the
capacity of a traditional CD-ROM.
DVD also adds MPEG-2 video and
Dolby Digital Surround Sound AC-3
auclio, a realistic multimedia and com-
puting environment.

One vendor that’s remained at the
leading edge of the DVD spectrum is
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show will offer much of connects directly to a PCl bus or a ZV. Aimed at mainstream notebooks, it consumes just 350 to 650 mW.

the Disk Products Div. of Toshiba
Amerieca Information Systems Inc.,
Irvine, Calif. The company will show-
case its slimline DVD-ROM Drive
aimed at notebook manufacturers. The
SD-C2002, which measures 17-mm
high and weighs 380 g, brings a new
class of applications to mobile users, in-
cluding digital video and audio play-
back: fast data transfer for interactive
applications; on-line storage; data re-
trieval; and movie viewing. The low
height results from the use of a low-

VIP Ushers In New Era Of PC Video

s the need for PC-based video grows, the VESA
A Video Interface Port (VIP) offers an open video archi-

tecture standard that meets the performance re-
(uirements of current and next-generation platforms. The
VIP standardizes the interface between video devices and
the graphics controller.

The VESA VPort Committee, consisting of over 15
member companies involved in PC video and graphics,
hammered out the specification which should be ratified by
the end of this year. The recently released PC98 Guidelines
from Microsoft acknowledges the committee’s work—the
VESA VIP standard is “strongly recommended,” and will
become a requirement in the near future.

Prior to VIP, the PC video market was forced to em-
brace a number of incompatible proprietary standards and
architectures. Some of the architectures relied on asyn-
chronous buses that weren't designed for video streaming.
Such architectures are ill-suited for isochronous video data
types, and are already showing limitations with no future
enhancement possibility. Clearly, the incompatibility, un-
predictability of performance, and overall confusion in-
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hibits the growth of the PC video market.

These problems formed the impetus for the VIP. With a
nonproprietary standard specifically designed for video,
the VIP offers mix-and-mateh flexibility and encourages
the development of a wide range of low-cost PC-oriented
video devices. Numerous leading companies are currently
developing VIP-based products, with the hope of demon-
strating them at Fall Comdex *97.

The VIP consists of two ports: a 9-pin video port, and a 4-
pin bidirectional host port for control and data transfer: The
VIP only requires 13 pins for a graphics chip implementa-
tion. This is an important advantage as graphies chip de-
signers typically suffer severe pin limitations. The low pin-
count has another benefit. It fits into the existing 26-pin
VESA feature connector.

The VIP offers the advantage of a de facto industry
standard, ITU-R-656. with extensions that are useful for
PC applications. For example, the support of dummy data
during active video is an extension that is particularly use-
tul for video scaling.

(continued on page 42)
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microPrice Dual!

Your Lowest Cost Choice for Multi-Channel
Differential Signal Acquisition

INA2126 dual precision instrumentation amplifier features excellent
performance with very low quiescent current (175pA/channel). In
addition, a wide operating voltage range of +1.35 to +18V makes
INA2126 ideal for low cost portable instrumentation and data
acquisition systems.

INA2126 gain can be set easily from 5V/V to 10,000V/V with a single
external resistor. Laser trimmed input circuitry provides low offset
voltage, low offset voltage drift, and excellent common-mode
rejection. INA2126 is perfect for low-level signal acquisition including
bridge sensors, RTDs, thermocouples and physiological signals.

For maximum design fiexibility, INA2126 is available in three package
types—space-saving SSOP-16 fine-pitch surface mount, S0-16, and
16-pin DIP. Prices start at just $1.50 per channel in 1000s.

o FAXL/NE 11365

Burr-Brown Corporation

Key Specifications

* Low Quiescent Current...........c.ccoovvenvnene. 175pA/channel
» Wide Supply Range......... cccoovveveveen. .21.35 t0 18V
o Low Offset Voltage .............coooveeeriricirnenne 250pV max
o Low Offset Drift..........coooeevveeieiriene 3pVv/°C max
* LOW NOISE...covveereieeereeseeieiciecens s 35nVAWHz
e Gain EqUation...........ccoev i 5 + 80kQ/Rg

Also available is the single-channel version, INA126, in 8-pin
DIP, S0-8, and fine-pitch MSOP-8 surface mount packages.

Burr-Brown has the industry’s widest selection of instrumentation
amplifiers for your signal acquisition applications. See our web
site for a complete guide.

www.burr-brown.com/Ads/INA2126-Ad.html

BURR - BROWN?®

Burr-Brown Corporation * P.0. Box 11400  Tucson, AZ « 85734-1400 » Call (800) 548-6132 or use FAXL/NE (800) 548-6133 » http:/lwww:hurr-hmwn.com/
Distributors: Anther: (800) 826-8436 « Digi-Key Cosp: (800) 336-4105 » Insight Electronics: (838} 4884133 « L1.T. Supply: (800) 246-5000 » Sager Electronics: (800) 724-3780 » SEMAD (Canada): (800) 567-3623
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profile optical pick-up head and a thin
disk motor. The drive can read all types
of DVD data, as well as CD-ROMs and
CD-R media. What further suits it for
portable applications is its low power

draw, with an average consumption of

3.0 W. The result is longer battery life
and less heat during operation.

The SD-C2002 employs constant an-
gular velocity (CAV) disk rotation to en-
able fast data transfers from any place
on the disk. With the constant rotational
speed of CAV, the drive can read the in-
ner and outer tracks of data on the me-
dia at different speeds. The result is a
data transfer rate of 2.7 Mbytes/s for
DVD media, and 2.4 Mbytes/s for CD-
ROM media. It also supports synchro-
nous burst transfers of 16.7 Mbytes/s
under DMA multiword Mode-2 and PIO
Mode 4. An ATAPI interface and a 128
kbyte cache buffer to further enhance
performance. Other specifications in-
clude a 110-ms average random seek
and a 180-ms average random access
when playing DVD media.

The popularity of PC-based video
mandates a standard for hardware de-
velopers. As a result, the Video Elec-
tronics Standards Association (VESA)
has taken on the task (see “VIP ushers
in newera of PC video,” p. 40). The
VESA Video Interface Port (VIP) of-
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fers anopen video architecture standard
that meets the performance require-
ments of both current and next-genera-
tion platforms.

Interactive Television

Dealing with similar applications, the
MC92100 Scorpion chip supplies flexi-
ble, television-based graphies overlay
and mixing capabilities that let users in-
corporate interactive features into new
and existing products. Designed by Mo-
torola’s Semiconductor Products Sector,

Phoenix, Ariz., the chip suits such appli-

cations as intelligent televisions, set-top
boxes, and DVD players.

Using the IC, multiple windows of in-
teractive graphics can be placed directly
on top of a traditional video stream. Con-
sequently, users can, for example,
watch television while, at the same time,
browsing the Internet. The Scorpion’s
graphics match the resolution and color
depth of standard NTSC/PAL base-
band video. A selectable square pixel fil-
ter ensures that both computer-based
and television-specific graphics are dis-
played accurately in their intended as-
pect ratio. An adaptive deflicker filter
checks the graphics on a pixel-by-pixel
basis to maintain a flicker-free display.

The Scorpion accepts a standard
ITU-R-656 video stream with embed-
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ded synchronization codes. Or, the
video can be genlocked with a televi-
sion horizontal flyback and vertical
synchronization signal. The input also

' can come from MPEG-2, DVD, and

other digital-video sources. A giueless
interface to an external processor, such
as a PowerPC or ColdFire, is included
(Fig. 1). A direct interface to an exter-
nal SDRAM also supports up to 4
Mbytes of memory.

Dual Displays

A few vears ago, graphics-controller
vendors gave laptop users the ability to
simultaneously display the same image
on the laptop’s liquid crystal display
(LCD) and an external cathode-ray
tube (CRT). Now, thanks to the
ViRGE/MXi developed by S3 Inc.,
Santa Clara, Calif., users can simulta-
neously display two different and inde-
pendent images. For example, while
giving a presentation, the user could
have the presentation mode of the soft-
ware running on the external display,
while the laptop’s display contains the
speaker notes. A second example
would be to keep an e-mail application
open on one display, while the second
contains some type of produetivity ap-
plication like a word processor or
spreadsheet.

—
i to the graphics board through a low-cost VESA Feature

(continued from page ;0)

The VIP’s Host Port, though consisting of only four sig-
nals, supports many different transfer types. A transfer
can be terminated by either the master or the slave at any
byte boundary. Other features of the VIP’s Host Port in-
clude hardware polling, time-out, and retrv. These features
offer a great deal of flexibility and efficiency for a wide
range of applications.

While the video port is owned by one device at any given
time, the host bus is a shared resowrce. This offers tremen-
dous flexibility in many current and future applications. For
example, it is possible to play a DVD movie while the video
decoder captures Intercast or VBI data from a TV channel
and transfers them to the graphies chip through the host bus.

In addition, the VIP supports the Plug-and-Play and
Power-Down Mode features. Upon power-up, the graphics
controller polls the locations of the VIP address space, then
reports the ensuing result to the Plug-and-Play configina-
tion manager. The Power-Down Mode allows the graphics
chip to put the VIP slave devices to sleep, then stops the
clock and the control signals.

Consider a design example where two VIP modules are
attached to the graphics chip. One board can act as a DVD
module that plugs directly into the graphies board. The
other can act as a TV tuner-video-capture board connected

Connector ribbon cable.

In this example, compressed DVD data is transferred to
the DVD module through the VIP host port. The decom-
pressed data is then transferred through the VIP video
port to the graphics frame buffer, and is subsequently dis-
played on the monitor.

Note: The VIP is a device-level standard, not a system-
level standard. In other words, it’s an OEM standard, not a
retail standard. Though mechanical examples are given in
the specification, manufacturers are free to develop custom
solutions to address specific needs. For example, it’s possible
to implement the entire VIP system on the same graphics
adapter or even the motherboard without using modules.
This also lets OEMs to differentiate their products.

The VIP is being developed as an upgradable standard.
Future generations will feature extensions to both the
video and host buses to support significantly more de-
manding applications such as HDTV.

The VESA VIP also works with IEEE 1394, an exter-
nal isochronous bus (the VIP is an internal isochronous
bus). An interface linking the two buses offers a compelling
solution for demancing PC video applications.

Contributed by Chris Lam, SGS-THOMSON Micro-
electronics Inc.
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As Low As You Want!— For battery powered and portable instrumentation, data

Burr-Brown continues to lead the industry by providing the lowest
power solutions without compromising speed, resolution, or
design flexibility.

acquisition systems, and tough industrial environments, we
challenge you to take your designs to the bottom of the power
curve. How low can you go?

Resolution Input Power Power Pack FAXLINE# Reader

Product (Bits) Range (V)  (mW) Down ackages (800) 548-6133  Service #

v | ADS7816 12 +5 1.9 Yes  8-DIP, SO-8, MSOP-8 11355 80

£| ADS7817 12 £2.5 2.3 Yes  8-DIP, $0-8, MSOP-8 11369 81

| ADS7822 12 +5 0.54 Yes  8-DIP, SO-8, MSOP-8 11358 82

5 ADS1212 22 at 10Hz, 16 at 1kHz +5 1.4 Yes 18-DIP, SO-18 11360 83
ADS1213 22 at 10Hz, 16 at 1kHz +5 1.4 Yes 24-DIP, S0-24 11360 84

s ADS1214 22 at 10Hz, 16 at 1kHz  +320mV 14 Yes 18-DIP, S0-18 11368 86
ADS1215 22 at 10Hz, 16 at tkHz  +320mV 14 Yes 24-DIP, S0-24 11368 87
Product I (pA) Description Channels Packages FAXLINE# Reader#

2 INA122 60 Single Supply Instrument Amp 1 S0, pip 11388 88

= | INA126 175 Precision Instrument Amp 1,2 MSOP, SO, DIP 11365 89
INA132 160 Difference Amp 1 S0, DIP 11353 90

@ | Product I (RA) Description SR (V/us) Channels Packages FAXLINE# Reader#

E 0PA336 20 CMO0S 0.03 1,2,4 $0T-23, MSOP, SO, DIP 11380 91

2 0PA241 25 Precision 0.01 1 S0, DIP 11406 92
0PA237 170 Gen. Purpose 0.5 1,2,4 S0T-23, MSOP, SSOP, SO 11327 142

Burr-Brown Corporation

Bure-Brown Corporation  P.0. Box 11400 « Tucson, AZ « 85734-1400 « Call

BURR - BROWN®

(800) 548-6132 or use FAXL/NE (800) 548-6133 « http://www.burr-brown.com/

Distributors: Anthem. (800) 826-8436 + Digi-Key Com: (800) 338~4105 « Insight Electronics: (888) 483-4133+ J..T. Supply: (300) 246-9000 * Sager Electronics: (800) 724-3780 « SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS COMDEX PREVIEW |

The VIRGE/MXi works
with 2 Mbytes of integrated
DRAM to offer high-end 2D
and 3D performance, as well
as improved power manage-
ment and integrated Macrovi-
sion for DVD devices. Macro-
vision copy protection
modifies the analog television
output signal to enable DVD
viewing while preventing
users from taping the DVD
content with a VCR. The chip
offers an easy upgrade path,
as it is pin- and software-com-
patible with the VIRGE/MX,
the previous-generation con-
troller. The chip employs the
company’s SSRAM integrated
DRAM, which eliminates the
need for external DRAM. Asa
result, power consumption
drops by as much as 50%.

A second integrated-mem-
ory graphies IC hails from
Chips and Technologies, San
Jose, Calif. The company’s
HiQVideo 69000 is a single-
chip, 2-Mbyte flat-panel graphics con-
troller aimed at mainstream notebook
computers. It consumes just 350 to 650
mW of power during normal operation.
The chip features support for high-res-
olution modes, real-time video acceler-
ation, 16:9 aspect-ratio support, verti-
cal and horizontal bilinear video
interpolation, and a flicker-free reduc-
tion process for television displays. It
connects to a PCI bus or a ZV Port for
30-frame/s video capture (Fig. 2).

Portable-system designers can get
full support for the Mobile Pentium
MMX processors by employing the Mo-
bilePRO BIOS, developed by System-
Soft Corp., Natick, Mass. The software
saves power by using a stop-grant/auto-
halt power-down mode. Because the
software is compatible with the Pen-
tium IT line of microprocessors, design-
ers can easily upgrade from a standard
Pentium processor. A bundled suite in-
cludes the BIOS, firmware layers to
support PCI, Plug-and-Play, power
management, Universal Serial Bus
(USB), and the Advanced Configura-
tion and Power Interface (ACPI).

A portable PC that takes advantage
of the latest technology is the PC-9820T,
designed by Sharp Electronics Corp.,
Mahwah, N.J. The laptop computer is
built with a 233-MHz Pentium MMX mi-
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croprocessor (Fig. 3). Also included are
a 13.3-in. super high aperture (SHA) ac-
tive-matrix LCD, a USB port, a 4-
Mbit/s infrared interface, and a 56.6-
kbit/s modem. Two multifunction bays
let users swap in a floppy-disk drive, a
CD-ROM drive, an extra battery, or an
ac adapter, depending on their needs.
The company claims that the SHA dis-
play gives an XGA resolution about 60%
brighter and draws 33% less power than
conventional active-matrix displays.

USB Support

The USB continues to increase in
popularity from many different as-
pects—from system designers to appli-
cation and firmware developers to end
users. Peripheral developers can reduce
their products’ time-to-market using
the Human Input Device (HID) Simula-
tor from LCS/Telegraphics Inc., Cam-
bridge, Mass. The HID Simulator per-
mits firmware and driver development
to occur concurrently. It emulates the
device being developed and demon-
strates correct device behavior, creating
alog of successful USB communications.
It also allows for the emulation of most
HIDs for testing and development pur-
poses by modifying the descriptor fields
in the accompanying software. Target
products include joysticks, keyboards,

3. The PC-9820T, from Sharp Electronics Corp., is bullt with a 233-MHz
Pentium MMX microprocessor and features a 13.3-in. SHA active
matrix LCD, a Universal Serial Bus (USB) port, a 4-Mbit /s infrared
interface, and a 56.6-kbit /s modem.

and mice.

A pair of 8-bit microcon-
trollers from Mitsubishi Elec-
tronics America Inc., Sunny-
vale, Calif., are designed for
USB applications. The M37640
is a high-end device tuned for
12-Mbit applications (the max-
imum rate for USB) such as
audio, printing, and digital
cameras. The M37532 is for
lower-speed cost-sensitive ap-
plications like mice, joysticks,
gamepads, and keyboards.

The M37640 contains a USB
function-control unit that
third-party developers can
customize for specific applica-
tions. It supports the four
data-transfers types specified
for USB—control, isochro-
nous, interrupt, and bulk. Each
transfer type is employed for a
different class of peripheral.
Isochronous transfers provide
guaranteed bus access and a
constant data rate. Interrupt
transfers are for HIDs that
must infrequently communicate small
amounts of data. Bulk transfers are nec-
essary for devices such as digital cam-
eras and scanners that must communi-
cate large amounts of data, but only as
bus bandwidth becomes available. Con-
trol transfers also are useful for burst
data and host-initiated communications,
where bus management is a concern.

The analog transceiver in the
M37640 is integrated into the chip,
eliminating the need for an external de-
vice. The chip generates the 48-MHz
clock using a frequency synthesizer. To
optimize a design for maximum EMI
reduction, the synthesizer will run on
an oscillator that generates an operat-
ing frequency as low as 6 MHz. To re-
duce power consumption, the chip fea-
tures wait and stop modes.

The M37532 offers a typical operat-
ing current of 8 mA, which equates to
40 mW at 5 V. The part can operate
from a supply voltage as low as 4.1 V. It
features an 8-channel, 10-bit ADC, 16
kbytes of ROM, 29 programmable I/O
ports, and three 8-bit timers.
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mmPower Op Amps!

1 Low Ig— Zo)A

0PA336

0PA241

Battery Operation ¢ Portable Instruments » High Density PCBs

OPA336 CMOS Op Amp Family—single, dual and
quad, offers the industry’s lowest offset voltage for a CMOS op
amp—125pV. Operating on a mere 20pA per channel, they are
perfect for single supply battery operation from 2.1V to 5.5V.

OPA336 op amps are great for very high impedance circuits
(lg=10pA max). Input common-mode range extends below the
negative rail and output swing is rail-to-rail.

Single, dual and quad versions have identical specifications with
package options that include tiny SOT-23, MSOP
and SSOP microPackages. OPA336 gives %
you maximum design flexibility in your R .’
tough applications. X

~

OPA336 (single)........ $0.60 in 1000s P o
OPA2336 (QUal) ..o $1.00 in 1000s
OPA4336 (QUAC) ..o $1.90 in 1000s

Burr-Brown Corporation

OPA241 Precision Bipolar Op Amp—ofiers
microPower operation with wide power supply voltage range.
Operation spans +2.7V to +36V on a single supply, or £1.35V to
+18V on dual supplies for design flexibility. Input common-mode
range extends below the negative rail and output swing is
rail-to-rail for maximum dynamic range.

OPA241’s laser trimmed bipolar input stage provides
low offset voltage (250pV max) and drift is only =
1pV/C. Industry standard 8-pin DIP and SO-8 L
versions allow this versatile performer to @
replace many common op amp types.

OPA24T e $1.06 in 1000s

For battery operation, single supply or other microPower
applications, Burr-Brown delivers your best design choices.

Ly,

Oy

www.burr-brown.com/Ads/OPA336-Ad.html

BURR - BROWN©®

Burr-Brown Corporation  P.0. Bax 11400 « Tucson, AZ « 85734-1400 » Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « http://www.burr-brown.com/
Distributors: Anthern: (800) 826-8436 « Digi-Key Corp: (800) 338-4105 « Insight Electronics: (888) 4884133+ J.1.T. Supply: (800) 246-9000 + Sager Electronics: (800) 724-3780 » SEMAD (Canada): (300) 567-3623
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PRODUCT INNOVATION

FPGAs Pack Distributed
SRAM And Flexible Logic

| Small Blocks Of SRAM And Eight- ‘
' Way Logic Cell Connectivity Combine

To Giwe FPGAs High Flexibility.

Dave Bursky :
When implementing systems 3 connectivity to make better use of the !

with field-programmable gate | on-chip resources and obtain faster |
arrays (FPGAs), designers are | logic structures. And for many of the |
| constantly asking for improved on-chip : larger designs—circuits with 10,000 !

gates or more—on-chip memory is a
key fuctor to efficiently implement reg-
ister files, I/0 buffers, and other stor- |

age-intensive functions.

Addressing all of these issues and
more, the AT40K series of dynamically
reconfigurable field-programmable
gate arrays from Atmel provides a
logic-efficient, SRAM-based solution
that allows the efficient synthesis of
high-density behavioral designs with
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1. Atmel’s ATA0K “medium-grain”core logic cells include dual 3-input lUfs, an upstream AND gate, a register, dock and preset inputs, and registered or
non-registered infernal feedback (a). Instead of just the common North, East, South, and West inputs, the cells allow diagonal connections (b).
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OPA548—¢asy to use and it packs a peak output of 5A (3A
continuous). It operates on up to +30V dual supplies or a +60V
single supply. Input common-mode range extends below V- to sim-
plify single supply circuits. It's ready made for driving heavy loads
such as motors, valves, speakers, or as a programmable V/I source.

More Control—OPA548 gives you more control over your high
output current circuitry. Internal current limit and thermal shutdown

ore Power!

0 to 5A
Adjustable
Current Limit

A 'I

3y

protect it from overload. A low power resistor, potentiometer, or a
programming voltage (D/A converter) sets the current limit. A logic
output signal on the shutdown 1/0 pin tells you if thermal shutdown
has occurred. You can even apply a logic signal to this same pin to
shut down the amplifier, reducing the quiescent current.

OPA548 is available in two power packages: 7-lead DDPAK and
7-lead TO-220. It is priced from $5.45 in 1000s.

Max Vg Peak lgyy Slew Rate Dual FAXLINEF# Reader
Products Description (v) (A) (V/us) Packages Available  (800) 548-6133 Service #
OPA548  Single Supply, Shutdown 60 5 10 T0-220, DDPAK 11389 220
OPA547  Single Supply, Shutdoﬁ; 60 0.75 6— -T0-220, DDPAK 11326 m
_O_PA544 FET-Input 70 2— 8 T0-220, DDPAT X 11250 222
OPA541 High Current, FET-lﬁm 80 i 9 : 10  Power Pla;tic,TOTIiA X 1[% 223
‘ 0PA512 Very High Current 100 15 4 ol T0-3 10600 294

www.burr-brown.com/Ads/OPA548-Ad.html

Burr-Brown Corporation

BURR - BROWN?®

Burr-Brown Corporation » P.0. Box 11400 » Tucson, AZ « 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 ¢ http://www.burr-brown.com/
Distributors: Amthem: (800) 826-843€ « Digi-Key Corp: (800) 338-4105 « Insight Electronics: (838) 488-4133 + J.L.Y. Supply: (800) 246-9000 » Sager Electronics: (800) 724-3780 » SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS DISTRIBUTED SRAM FPGAs |

no manual intervention. Like
the FPGAs in the company’s
previous family, the configu-
ration data also can be up-
dated on-the-fly, allowing sys-
tems to continue to operate
while portions of the logic are
being updated. In most other
FPGAs, the entire chip must
be updated, causing the sys-
tem to slow down or halt until
the new configuration has
been transferred.

Available in complexities
from 8000 to 50,000 gates,
AT40K series member are con-
sidered to use medium-
grained logic cells. Each look-
up table (LUT)-based cellhasa
four-input logic block that con-
sists of two 3-input L Uts, an
upstream AND gate, a regis-
ter with selectable registered
or nonregistered internal feed-
back, and inputs for Clock and
Preset signals (Fiig. 1a). A sin-
gle cell can be used to imple-
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By taking advantage of the
more efficient interconnects
possible with the eight-sided
LUT blocks, functions such as
unpipelined multipliers can op-
erate at speeds of upto40 MHz,
or two-dimensional 3-by-3 con-
volvers with FIFO buffers can
be implemented with almost no
routing, consuming just 700
cells of a 20-kgate AT40K20,
and can operate at 40 MHz. The
abundant cell-to-cell connec-
tions allow the logic cells to be
connected orthogonally or di-
agonally to each other, making
possible large multiplier a1rays
with little or no routing re-
source consumption, thus im-
proving performance.

Groups of 16 logic cells, orga-
nized as a 4-by-4 cell mini-ar-
ray, are called sectors, and
each sector has 10 local and
five express buses (in five
planes), running horizontally
and vertically. Express buses

CIEIECE LGB EEE GG E G E

ment any two 3-input func- 2. To reduce bus loading and provide local, minimal delay memory, the
tions (adders, counters, AT40K FPGAs surround each sector (a group of 16 logic cells) with a
decoders, etc.), or any single 4- hierarchy of bus wires as well as bus repeaters. In the comer of each
input function (multiplexers,4- sector, a 32-word by 4-bit block of dual-port/single-port SRAM

bit parity generators, flip- provides a configurable locol block of memory.

flops, ete.).

By configuring the cell, designers
can use the logic in four basic modes—
arithmetic, DSP, networking, and logic
synthesis. In the arithmetic mode, the
two 3-input LUTs with two outputs
serve as a full adder or simple counter
stage. In the DSP mode, the full adder
can be combined with the cell’s up-
stream AND gate to form a multiplier
cell. In the networking mode, the two
LUTS can be combined to form a 2-to-1
multiplexer with three-stated output—
ideal for complex switches and large
multiplexing tree structures. The logic
synthesis mode allows the 3-input
LUTS to be combined to create a 4-in-
put LUT with or without a registered
output—a structure that supports the
synthesis of random logic functions.

Unlike LUT cells in other FPGAs
that only allow horizontal or vertical
connections to nearby cells, the AT40K
LUTs also allow connections to diagonal
neighbors, thus providing eight-way
connectivity (Fig. 1b). Furthermore, on-
chip distributed SRAM cells that offer
single- or dual-port capabilities allow de-
signers to efficiently locate blocks of

SRAM anywhere on the chip. The FP-
GAs also have a fully PCI-compliant /O
capability, thus permitting the chips to
serve in many of the PCI-based embed-
ded systems as well as in specialty per-
sonal computer systems (industrial PCs
and support boards, for example).
Atmel plans to offer five family
members, the AT40K05, K10, K20, K30
and K40, that will offer a range of us-
able logic gates from 3000 to 10,000 for
the K05 to 30,000 to 50,000 for the K40,
SRAM bits included on the chips will
start at 2048 on the K05 and increase to
4608, 8192, 12,800, and 18,432 bits on
the K10, K20, K30, and K40, respec-
tively. Maximum I/0 pin counts range
start at 128 and increase to 192, 256, 320
and 384, respectively. However, de-
pending on the package selected for the
chip, not all the I/O pads may be used.
Designed to operate from 5 V, the ar-
rays have typical operating currents
ranging from 15 to 170 mA; standby
currents are well below 500 nA. A 3.3-
V version with 5-V tolerant I/0 lines
and lower current consumption will be
available the first quarter of 1998.

are staggered every two sec-
tors so a cell has access to a to-
tal of 40 express buses and 20
local buses. Special circuits
called repeaters are used to
transfer signals between
buses, and they are located at the bot-
tom and side of each column or row of
cells in each sector. Blocks of RAM are
located at each corner of the sectors
(one for every 4-by-4 block of logic
cells), thus giving designers flexibility
in localizing the memory near the logic
(Fig. 2). Direct cell-to-cell connections
require no routing and incur no delay.

Each block of SRAM can be config-
ured as single- or dual-ported (32
words by 4 bits) and provide designers
with the resources to assemble SRAM
blocks of any size or architecture. Fur-
thermore, since the blocks are distrib-
uted across the chip, delays are mini-
mal, enabling the implementation of
high-speed LIFOs, FIFOs, and other
memory blocks that are needed in real-
time video and networking applica-
tions. Each bit in the dual-port memory
array is formed with transparent
latches, which simplifies the logic strue-
ture of the cell.

The flexible I/0 cells on the chip pro-
vide designers with 28 different paths
into the logic array. Each I/O pin can be
directly connected to any one of three
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The LTC1590: Applications Versatility of Dual 12-Bit DAC

Design Note 167
Kevin R. Hoskins

INTRODUCTION

CMOS multiplying digital-to-analog converters (MDACS)
make versatile building blocks that go beyond their basic
function of converting digital data into analog signals. This
Design Note details some of the other circuits that are
possible when using the LTC®1590 dual, serial 12-bit
current output DAC. This DAC, shown in Figure 1, features:

® 2-and 4-Quadrant Multiplying Capability

® Qutstanding INL and DNL: 0.1LSB Typ, 0.5LSB Max
Over Temperature

® [ ow Supply Current: 10pA

8 3-Wire, Daisy-Chainable SPI Serial /0

® Clear Input Resets DACs to Zero Scale

8 Small Footprint: Narrow 16-Lead SO Package

The LTC1590 is designed for a wide range of applications,
inctuding process control and industrial automation, auto-
matic test equipment, software controlled gain adjust-
ment, digitally controlled filters and power supplies. This
DAC is available in 16-lead narrow SO and PDIP packages.

| 16 11 12
LTC1590  Vcc

Ly

13| O

14| CLK

24-8IT

SHIFT
REG
AND

LATCH

11] CSAD

12| Dout

15| CLR

DAC B

VREF B Res B

DGND AGND

[0 17 I I8

DVIETF

Figure 1. This Single-Supply, Dual 12-Bit DAC Features
Serial Interface, +10V Reference Input Range and a CLR
Pin That Resets the Qutput to Zero

APPLICATIONS

Digitally Controlled Attenuator and PGA

The circuit shown in Figure 2 uses the LTC1590 to create
a digitally controlled attenuator using DAC A, and a pro-
grammable gain amplifier (PGA) using DAC B. The
attenuator’s gain is set using the following equation:

N T | Y

where;

Vouyt = output voltage

Vn = input voltage

n = DAC resolution in bits

D = value of code applied to DAC

The attenuator’s gain varies from 0 to —4095/4096 in 4096
steps. A code of 0 completely attenuates the input signal.

The PGA’s gain is set using the following equation:

n
Vour = Vi 2D ==Viy 4%96

where:

Vout = output voltage

Viy = input voltage

n = DAC resolution in bits

D = value of code applied to DAC

The gain is adjustable from —4096/4095 to 4096 in 4095
steps. A code of 0 is meaningless, since this results in
infinite gain and the amplifier operates open-loop. With
either configuration, the attenuator’s and PGA’s gains are
set with 12-bit accuracy.

Amplified Attenuator and Attenuated PGA

Further modification to the basic attenuator and PGA is
shownin Figure 3. Inthis circuit, DAC A’s attenuator circuit
is modified to give the output amplifier a gain set by the

LT LTC and LT are registered trademarks of Linear Technology Corporation.
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tio of resistors R3 and R4. The equation for this attenu-
or with output gain is:

Vour = -Vin 'ZDh m—g:f—“ =-Viy égé

ith the values shown, the attenuator’s gain has a range of
to approximately —16. This range is easily modified by
1anging the ratio of R3 and R4. In the other half of the
rouit, an attenuator has been added to the input of DAC B,

configured as a PGA. The equation for this PGA with input
attenuation is:
_ by a2 " RN & = GE 808
Vour==Ving R 4+ 2 = VN D
This sets the gain range from approximately —1/16 to

—256. Again, a code of 0 is meaningless. This range can be
modified by changing the ratio of R1 and R2.

sV ViNa
0.1uF 10V "
_|_—| I 15vom . Dwa| Voura/Via
= 16 1 2 Lk 0 0
LTC150  Vee e |‘.L I oy
4095 | -4095/4096 = -1
V R = L o=,
Al meFa Rrsa \ OUTIA |3 I 2| s Vour = ~Vin g5
DATAINER > DAC A > 172 LT®1358 >—— Voura
14] ok out2a | 4 3
SERIAL CLOCK —— 2087 +
CHIP SELECT 1] CSAD | SHIFT —
e Lok o E—— o
oaTa ouT <2420 ] (aTcw out2B |5 At
2 7
15| CLR DAC B 1/2LT1258 — Vours
CLEAR P—
outiB |6 6 i » 1
Veers s/ = A0 | Vour=-Vw=T5-  Oms| _ VoursVms
DGND AGND 0 | ILLEGAL: OP AMP IS'OPEN LOOP
33pF a 1 -4096
[0 7 9 8 I S sV 4095 —~4096/4095 ~ =1
_--L ON187 AR
ViNg
+10V

Figure 2. The LTC1590’s DACs are Configured as an Attenuator (DAC A)
and a Programmable Gain Amplifier (DAC B), Each with a Range of 72dB

ViNA
£10V
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13| Din 256 - !
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14] ok ouT2A |4
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£ Rt ‘m
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Figure 3. Minor Additions to Figure 1’s Circuit Increase Its Flexibility by
Adding Gain to the Attenuator (DAC A) and Attenuation to the PGA (DAC B)

For literature on our D/A Converters,
call 1-800-4-LINEAR. For applications help,
call (408) 432-1900, Ext. 2453

Linear Technology Corporation

1630 McCarthy Blvd., Milpitas, CA 95035-7417+ (408)432-1900
FAX: (408) 434-0507= TELEX: 499-3977 » www.linear-tech.com
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THITIE SRAM FPGAS |

adjacent logic cells on the array edge,
or signals can be routed directly to an
express bus via any one of four signal
repeaters. There are actually two types
of 1/0 cells, primary and secondary.

Primary cells provide connections to
the core cells and into repeaters on the
row above and below the core cell. They
have a programmable input delay,
CMOS or TTL I/O levels, a pull-up or
pull-down resistor, or can be configured
with an open source/drain output. Sec-
ondary I/O cells connect on diagonals to
the cell above and below the core cell ac-
cessed by the primary I/O cell. The sec-
ondary cell also connects to the re-
peater of the cell above and the cell
below. Additional I/O cells in the corner
of sectors increase access to usually un-
derutilized corner core cells and are
handy for very fast address decoding.

To support the AT40K family, At-
mel has crafted a suite of electronic de-
sign automation tools in its FPGA De-
signer 5.0 tool set. The suite comes
with over 20 fully characterized com-
plex logic functions (blocks of intellec-
tual property (IP)) that can be used as
is or modified, as well as more than 50
automatic component generators
(compilers) that can be used to create
fully specified, reusable soft cores of
many commonly needed functions.
These soft cores can be “instantiated”
by either VHDL or Verilog descrip-
tions generated by behavioral design.
Circuit designs synthesized by tools
from Cadence, Mentor, Everest, Ex-
emplar, ViewLogic, and Synopsys can
be employed. Furthermore, the De-
signer 5.0 tool suite seamlessly ties
into EDA tools from OrCAD, Data
1/0, ViewLogie, Veribest, Cadence,
Mentor, and Synopsys.

PRICE AND AVAILABILITY

The FPGA Designer 5.0 tool suite is now
available and sells for $995. Samples of the
AT40K20, a 20-kgate/8-kbit member of the
family, are immediately available in 84-
lead PLCC packages and sell for $58 each in
lots of 1000 units. Package options for the
family range from the 84-lead PLCC to BGA
packages with over 400 contacts for the
largest family members.

Atmel Corp., 2325 Orchard Parkway,

San Jose, CA 95131; Joel Rosenberg, (408)
436-4290; Internet: http://umnv.atmel.com.
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B8P SHLUIEE  We live in a digital world. That is
m’ easy to see — and to hear. For the
15 YEARS OF LEADERSHIP  past 15 years, our Digital Signal
Processing Solutions have been the driving
force behind the digital revolution. DSPs have made
digital television possible. Made music on compact
discs sound better. And helped cellular phones become

smaller and more powerful.

Digital videoconferencing that
will enable doctors to share
information from remote locations.

Home centers to surf the
Web and interact with
peaple all over the world.

Virtual education so you can
learn anywhere in the world.

Today, the world’s leading companies
are designing TI DSP Solutions into applications like
noise suppression, sound equalization and wireless mes-
saging. Someday, you'll be able to attend class “virtually;
visit your grandparents via 3-D imaging or let your car do
the driving using Global Positioning Systems and terrain

sensors. In fact, the future is closer than you think.

Closer, because we give you more. More DSP
Solutions to meet varying price, power and perfor-
mance needs. More support, like downloadable data
sheets and on-line labs. More DSP Solutions providers
with over 250 third-party developers. And more experi-
ence helping 20,000 customers integrate DSP Solutions
technology into breakthrough products. Which means

you'll get products to market faster.

Digital cellular phones with all-in-one features
like GPS, video display and Internet access.

Processing capability for
tomorrow's escalating data
storage needs.

\
\

) Sensors built into glasses
=ty that will enable
the blind to “see.”

Self-driving cars that will use
GPS and termain sensors.

Digital imaging systems that allow you to
keep only the pictures you want.

So how are we going to celebrate

launching the DSP industry 15 years ago? We'll
probably have a little cake and maybe throw a
party or two. But rest assured, we are continuing to
put our resources behind developing the next
great innovation in DSP Solutions technology.

The future depends on it.

To receive the latest on TI DSP Solutions, visit us at
http://www.ti.com/sc/4076 or call 1-800-477-8924, ext. 4076.
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TECH INSIGHTS

PRODUCT INNOVATION

‘Automuted BIST Solutions
Arrive For Mixed-Signal ICs

i Designers Can Add Built-In Self-Test For The Mixed-Signal Portions
Of Their ICs. The First Circuits Covered Are ADCs and PLLs.

John Novellino

utomating the testing of analog
A circuits has, like its design coun-

terpart, lagged behind automat-
ing digital testing. As more analog cir-
cuity ias added to digital ICs, this lack
of automated analog test capability be-
comes a potentially serious problem. So
the introduction of a solution for adding
built-in self-test (BIST) to complex
mixed-signal ASICs during the front
end of the design process is a welcome

addition to the designer’s tool box.

1 The new tools, adeBIST and plIBIST

from LogicVision Inc., target the most
l frequently used mixed-signal macros,
ADCs and PLLs. The products consist
of a combination of intellectual property
| (IP) and design services. The IP por-

tions are delivered as synthesizable Ver-
ilog or VHDL RTL code suitable for au-
tomated layout. Implemented during
the front end of IC design, adeBIST and
plIBIST make the addition of BIST al-
most transparent to the designer, ac-
cording to the company. The IP is
backed up by design services that in-
clude application notes and consultation
for customizing the BIST implementa-
tion. Customization may range from a
single BIST implementation with vari-
ous options and optimizations to a full-
chip design-for-test methodology for
both digital and mixed-signal circuitry.
The tools are aimed specifically at
what's come to be known as “big D, little
a” chips—complex ICs that are mostly

digital with some analog thrown in. Test
challenges these chips present include
complexity that hinders access to the
mixed-signal sections, problems caused
by on-chip noise, and the lack of digital
amenities like standard fault models, au-
tomated tools, and standard DFT meth-
ods. Also, digital testing is independent
of the automated test equipment used
while mixed-signal testing has been
highly ATE-dependent.

Other techniques either in use or pro-
posed for testing of mixed-signal ICs
suffer from a number of problems, ac-
cording to LogicVision. Disadvantages
include too much overhead, either in
gates or analog circuity; no correlation
to a functional specification; an affect on
the chip’s performance; and insufficient
tolerance to process variations and
noise. Also, they cannot be cus-
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tomized and may require
changes to the analog design
and resimulation. As a result,
many companies say that 80% of
the test effort is directed at the
20% of the chip that is analog.
The adeBIST and plIBIST so-
lutions use patented all-digital
methods that fully test ADCs
and PLLs at-speed. They're
nonintrusive and avoid access
problems by providing inter-
faces to an IEEE-1149.1 test
access port (TAP). “Our mixed-
signal BIST solution will revolu-
tionize the test of mixed-signal
circuits by overcoming the hur- |
dles preventing high-quality
testing today,” says Robert
Smith, Logic Vision's marketing
and business development vice
president. “We consider our all-
digital approach to be industrial

28V

1. The adcBIST circuitry connects to the ADC’s input and output with no internal modifications needed (a).
Together with the off-chip RC filter, the BIST circuit uses a digital lgorithm to generate a full-swing
analog stimulus (b). The 15-mV RMS noise on the stimulus appears as approximately 50 LSB peak-to-
peak to a 12-bit ADC, but the BIST technique tolerates this level (c).

strength. By this I mean that
we're offering an approach that
is robust, tolerates noise, and is
independent of process varia-
tions. It also delivers detailed in-
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Simplif ied V.35 Interface

The SP320 is the H Internal V.35 An on-chip Sipex
termination resistors

B +5V only operation

M V.35 clock and data
Featuring the highest @ Rrs.232/v.28 single supply opera-

level of integration, control lines tion. The SP320 is
Il NET1/NET2 certified

world’s only single charge pump allows

chip V.35 transceiver. low power +5V only

the SP320 includes all NET1/NET2 certified
the line drivers and receivers and is ready for your next V.35
necessary for a complete V.35 port port design. Call a Sipex applications
without the need for external engineer today to see how

termination resistors. simple a V.35 port can be!

Sipex Corporation, 22 Linnell Circle, Billerica, MA 01821 Tel. 978-667-8700 Fax 978-670-9001 www.sipex.com
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TECH INSIGHTS MIXED-SIGNAL B!STI

dependent diagnostics, and because it’s
digital, it’s technology independent.”

With adeBIST, designers can mea-
sure offset, gain, second- and third-or-
der harmonic distortion, and idle-chan-
nel noise for comparison to test limits
elsewhere, either on the chip, off the
chip, or in ATE. This capability allows
at-speed testing of fast ADCs on low-
speed testers, and makes it easier to de-
bug design and yield problems, The ad-
¢BIST circuitry is connected only to the
input and output of the ADC under test.
No changes or connections to the con-
verter’s internal nodes are needed.

Three levels of analysis capability are
available to suit individual needs. The
adcBIST-MN version supplies minimal
on-chip circuitry for testing at high
speed with intermediate results for sim-
ple off-chip calculations. This minimal
version generates an analog stimulus for
connection to the ADC through an on-
chip multiplexer, but it may require an
off-chip RC circuit for smoothing, de-
pending on the clock rate, sample rate,
and linearity (Fig. 1). As it samples the
stimulus, the ADC outputs the results
to the adeBIST circuit, which processes
it and sends six intermediate results to
the TAP or other test-access circuit. Off-
chip circuitry or ATE then calculates
offset, gain, second- and third-order dis-
tortion, and idle-channel noise.

The next level, adeBIST-ST, includes
all the MN circuitry. It also generates
individual values for the same five mea-
surements for comparison to test limits
elsewhere on chip, off-chip, or in ATE.
The highest analysis level, adeBIST-
MX, adds the ability to compare the val-
ues to limits—which can be hard-coded
on-chip or loaded in through the TAP
controller—to determine a pass or fail.

The pliIBIST product is a universal
solution for analog and digital PLLs. It
works with ATE that supplies a con-
stant-frequency reference clock and
low-speed control. Again, connection is
only through the input and output of the
PLL under test; no changes or connec-
tions to the internal nodes of the PLL
are needed. A multiplexer is inserted in
the reference-clock input path. The tool
can test PLLs containing two-state
phase comparators (for example, Exclu-
sive-OR gates) or three-state compara-
tors (for example, charge-pumps).

Users, again, have three levels of ca-
pability available. The plIBIST-MN ver-
sion checks loop gain-bandwidth and

Clock
source

e él ..... {mu

; l Voltage-controlled oscilalor

=
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Divide

[ byn le :
{ I PLL Outputs  :
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Digital interface to
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148V

Initial slope is proportional
10 loop gain-bandwidth

Lock time
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2. The plIBIST circuitry requires a multiplxer inserted in the reference dlock’s input path (a). An
example measurement uses the analog waveform at the integrator’s output (b). The lock-time
and loop gain-bandwidth measurements are easily seen in the waveform’s expanded view (c).

frequency lock range. It multiplexes the
external reference clock and a stimulus
generated on-chip (Fiig. 2). If the PLL is
data-driven, the data must be alternat-
ing ones and zeros. The loop’s output,
which consists of the voltage-controlled
oscillator (VCO) frequency divided by
two and other integer values if they ex-
ist, plus the lock indicator, are processed
by plIBIST. Digital results for the loop
gain-bandwidth and the upper and
lower limits of the frequency lock range
are output to an IEEE-1149.1 TAP or
other access cireuit.

To those capabilities, the next step
up, plIBIST-ST, adds peak-to-peak
and/or RMS jitter measurements.
Users can load in the cumulative distri-
bution function (CDF') limits for the jit-
ter (0-100% for peak-to-peak, 16-84%
for RMS) from off-chip or have them
hard-wired on-chip. This feature allows
the entire CDF to be measured. Cap-
ture and lock times also are measured.

At the top end, plIBIST-MX, like its
ADC companion, compares the output
values to limits to yield pass/fail results.
Limits are loaded in at test time from
off-chip or hard-wired on-chip.

LogicVision is developing a number
of other mixed-signal BIST products.

The company says the priorities and
schedules for these products will be dri-
ven by market and customer needs.

Smith says the digital approach
taken by LogicVision overcomes limi-
tations of current mixed-signal test
methods. The digital technique works
with existing design tools, which are
virtually all digital. Also, digital test
patterns are easily portable across dif-
ferent testers, which saves time, and
engineers can use their existing digital
ATE rather than having to buy sepa-
rate mixed-signal testers.

PRICE AND AVAILABILITY

The adeBIST and pliBIST products will be
available in the first quarter of 1998. Prices for
the IP and design services that make up the
products are quoted based on the customer’s
specific test and design requirements and
schedule.

LogicVision Inc., 101 Metro Dr., Third
Flooy, San Jose, CA 95110; (408) 453-0146; fax
(408) 467-1180; e-mail: info@lvision.com;
http:/fwww.lvision.com.
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There’s Room For Improvement

Tantalum

Other LDO:s
need big capacitors
and come in 8-pin
SOIC packages

Analog Devices’ advanced anyCAP LDOs give you
a patented new topology, delivering high accuracy,
low dropout and stability with any type of output
capacitor — even MLCC and capacitors with ESR
values as low as 0.47 pF.

In Every Application.

Introducing anyCAP LDQOs.
Any Capacitor. Any ESR.
Any Application.

Precision anyCAP LDOs:
Require only C, = 0.47 pF for stability
Accuracy |

Part vapoul low @Ta= |/ Temp :
Number |@ Iy, |(mA)| 25° |Range |Comments Faxcode
ADP3300 |0.08V | 50 [0.8%, |1.4% |[SOT-23 2042
ADP3301 |0.1V | 100 (0.8%, |1.4% |SO-8, TCP* 2013
ADP3362 |0.1V | 100 [0.8%, |1.4% |SO-8, Dual Output, | 2014

TCP*
ADP3303 |0.18V | 200 |0.8%, |1.4% |S0-8, TCP* 2043
ADP3306 (0.3V | 300 |{1.0%, [1.5% |S0-8, TSSOP-14, |2236

TCP*
ADP3307 (0.08V | 100 |0.8%, |1.4% |SOT-23 2300
*Thermal Coastline Package

= = FrTr— sy

Low Maintenance, Higher Battery Life

Now you can maintain maximum current at high
ambient temperatures without excessive copper
areas on your PCB. So there’s no shortage of space

W

LDOs use any
capacitor and come
in an SOT-23 package

savings or ease-of-use advantages as you increase
time between charges and provide longer battery
life overall.

More Features, Too
Add features like a dropout detector, loss of regu-
lation detection, current and thermal limiting and
a low shutdown current, and you have even more
ways to improve your application. Available in a
range of output voltage and output current
options, prices start as low as $.65*
(ADP3300), and get even better with
OEM quantities.

New anyCAP LDOs: just one

of the exciting new families of
innovative power management
solutions from Analog Devices.

i iate delivery of samples and technical
lnfonnauon call 1-800-ANALOGD (262-5643).

For data sheets dial AnalogFax® at 1-800-446-6212
or visit us on the Worldwide Web.

ANALOG
DEVICES

Analog. Digital. Solutions.

Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106.
Distribution, offices and application support available worldwide.

USD 10,000s, recommended resale, FOB U.S.A.
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Optimized for Modem Gards

Low-profile, Integrated, Solid-state Relays
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ur new Opto-coupled MOS FETs offer a feature-
Oset especially designed for modem cards.
These solid-state, integrated relays reduce component
count and save space. They also shorten assembly time
and increase reliability.

Integrating an Opto-coupled MOS FET (OCMOS FET)
and a photocoupler, NEC's new devices come in a
space-saving 8-pin SOP, measuring 9.6 x 7.3 x 2.2mm.

For fast answers, call us at:

They detect ring signal or loop current. They also per-
form hook-switching, dial pulse or loop-start switching.
Our PS7241-AT1/-AT5 OCMOS FETs give you greater
reliability. They offer 1.5kV (min) rms input-to-output
isolation. Our OCMOS FETs feature 400V (min) break-
down voltage, 120mA (max) continuous load current
and 30 ohms (max) on-resistance. The integrated
photocouplers offer a CTR of 50 to 400%. The AT-5

GERMANY Tel:0211-650302.Fax 0211-6503490. THE NETHERLANDS Tel:040-445-845 Fax:040-444-580. SWEDEN Tel:08-638-0820.Fax:08-638-0388.
FRANCE Tel:1-3067-5800.Fax:1-3067-5899. SPAIN Tel:1-504-2787.Fax:1-504-2860. ITALY Tel:02-667541.Fax:02-66754299. UK Tel:1908-691133.Fax:1908-670290.
HONG KONG Tel 2886-9318.Fax:2886-9022. TAIWAN Tel:02-719-2377.Fax:02-719-5951. KOREA Tel:02-551-0450.Fax:02-551-0451.

SINGAPORE Tel:253-8311.Fax:250-3583. AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN Tel:03-3454-1111.Fax:03-3798-6059.

On the Internet at http:/www.ic.nec.co.jp/index_e.html
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TECH INSIGHTS

UPDATE ON WIRELESS LOCAL LOOPS

ATM /TDMA Wireless Local-Loop System
Provides Bandwidth-On-Demand Facilities

fer mode (ATM) and time-division

multiple-access (TDMA) technolo-
gies, Alcatel Telecom, Nanterre,
France, and Stanford Telecom, Sunny-
vale, Calif., have developed a point-to-
multipoint, microwave wireless local-
loop access system that provides true
bandwidth-on-demand facilities. “It
can provide telephone company cus-
tomers with virtual dedicated data cir-
cuits equivalent to leased lines, at rates
ranging from 64 kbits/s to 2 Mbits/s or
more,” according to Jérome de Vitry,
vice president for radio communica-
tions at Alcatel Telecom’s Radio, Space
and Defense Division. He claims the
system—designated 9900 WW—will
cost five times less than competing sys-
tems. It is tailored specifically for fixed-
telecommunications network opera-
tors who need rapid deployment of
broadband services to “high-end resi-
dential and small- and medium-enter-
prise” customers. It also is targeted to-
ward PCS network operators who
want to build high-capacity micro-cel-
lular networks. Stanford is responsible
for the ATM-TDMA signal-processing
architecture while Alcatel developed
the RF technology, and will handle sys-
tems integration and marketing.

The geographical diversity of poten-
tial buyers across North America and
Europe means that the system must
cope with a range of widely differing fre-
quencies between 10 GHz and 42 GHz.
In Europe, for example, France has set-
tled on 28 GHz for wireless local-loop ap-
plications; in Germany, 26GHz has been
chosen; while in the United Kingdom,
there are opportunities at 17 GHz, 22
GHz, 26 GHz, 35 GHz, and 42 GHz.

In the U. 8., de Vitry is watching
closely as the Federal Communications
Commission (FCC) prepares to auction
frequencies for Local Microwave Distri-
bution Systems (LMDS) applications,
and for a new breed of telephone com-
pany known as Competitive Local In-
ter-exchange operators (CLIX). De-
Vitry expects the LMDS auctions to
start in December, and believes that
LMDS operators will be bidding for fre-
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quencies at 31 GHz, while there is “some
indication” that the spectrum around 28
GHz will be sold to the CLIX operators.

He claims that the new Alcatel sys-
tem can be almost instantly reconfig-
ured to cope with all of those frequen-
cies and more, if necessary. Such a high
degree of flexibility derives from the
modular architecture chosen for the
system, separating the RF subsystem
from the signal-processing or baseband
section. George Hendry, Stanford Tele-
com’s vice president, Wireless Broad-
band Products, explains that the sig-
nal-processing system is designed to

...bandwidth allocation
is managed by a MAC
software package,

which only provides
service when a
customer demands it...

meet the standard set by the Digital
Audio-Visual Council (DAVIC) and the
European Telecommunications Stan-
dards Institute (ETSI).

“Although designed originally for
video distribution applications, the
DAVIC standard is ideal for almost any
broadband application,” he says. The
main advantage of using the DAVIC
standard is that it presents a fixed-rate
and format interface to the radio section.
As aresult, the operating RF of the sys-
tem can be changed without affecting
the core signal-processing section. “It’s
simply a matter of changing the RF
cards in the rack,” de Vitry adds.

Yet another advantage of DAVIC
ensures that customer terminal equip-
ment—the “roof-top box” as de Vitry
calls it—can be relatively inexpensive.
He describes the roof-top terminal as
“a box about the size of a pocket caleu-
lator with a 20-cm diameter antenna at-
tached.” The antenna is connected by

cable to an internal modem unit that
delivers services to the end user. The
indoor unit effectively operates as a
network bridge, providing an Ethernet
or T1/E1 interface for data and/or
voice. The unit can bridge up to 256
Ethernet addresses, “more than ade-
quate for the average small business,
teleworker, or technologically ad-
vanced family,” claims Hendry.

The technology that Stanford Tele-
com has developed to allow variable
and fixed bit-rate ATM traffic to be car-
ried on a TDMA radio interface has
taken three years of intense effort and
the filing of 16 basic patents to bring to
fruition. The system is designed so that
one ATM cell is allocated to each
TDMA time slot. Each cell comprises
53 bytes—47 bytes of information pay-
load, a single byte sub-header and five
bytes of header, to comply with the lat-
est ATM Forum specification for access
layer 5 (AL5). The design adds a few
more bytes for additional header and
framing data, to bring the total per
time slot to 67 bytes. “That represents
35 ps per slot,” Hendry says.

“The thing we are proud of is how we
achieve ATM rates over the air,”
Hendry says. “We use several layers of
encoding—convolution encoding and
Reed-Solomon encoding followed by er-
ror correction and an inversion to
achieve a bit-error rate of 10'''—equiva-
lent to that achieved in fixed networks,”
he adds. The real secret, though, is how
the system can supply bandwidth on de-
mand. That nugget is subject to 16
patents, and is highly proprietary.

What he did reveal is that band-
width allocation is managed by a
medium-access control (MAC) soft-
ware package, which only provides ser-
vice when a customer demands it on a
transaction-by-transaction basis.

When a service demand is made, a ser- |

vice request signal defining the nature
of the subsequent transmission is sent
to the hub station. The hub then allo-
cates the customer’s terminal just
enough time slots to accomplish the
task, and tells it which time slots it can
use and when. The exception to this
technique is voice telephony traffic. In
this case, a virtual duplex channel will
be allocated for the duration of the call.

Asymmetrical operation is achieved
by treating the two parts of a conversa-
tion independently for time-slot alloca-
tion. This means that the circuit is only
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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.
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* Connection Inputs Detect Board
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Call: 1-800-4-LINEAR
Visit: www.linear-tech.com

WV Free CD-ROM

Call: 1-800-4-LINEAR

W More Information

Lit 800 4 LINEAR
Info: 408-432-1900
Fax: 408-434-0507

ALY LTC and LT are registered trademarks and Hot Swap
is a trademark of Linear Technology Corporation
1630 McCarthy Blvd., Milpitas, CA 95035-7417.



The First Rugged LOCAL LOOPS |

All-in-One Industrial
486 Dx- 1 33MHz P occupied by a particular user for the

minimum number of time slots re-
quired at any given instant. The ex-
treme case for asymmetrical operation
occurs when a user is browsing the In-
ternet. That application generally
means relatively large downloads that
need to be received as fast as possible,
with relatively long periods of inactiv-
ity. At the same time, traffic on the up-
link is mostly limited to an occasional
single mouse-click command. “Since a
mouse click requires only two bits of
data, the command will be sent along

<

The IPM486 is a highly integrated » CPU speed: up to 133 MHz with the service request, effectively us-
fsnngle bogrcfi ﬁorgr():t;x.}r with 3L}b:orr}1 * Up to 32 Mb DRAM and up ing no bandwidth at all,” says Hendry.
actor and fully compatible. It to 8 Mb bootable Flash . .

1s well suited for applications requi- PC/104, G-96 bue; ”aDsE FOD By contrast, with the hlgh data rates

rng small sized high performance and flexibility of the 9900 WW, compet-
PC's with great flexibility. The CAN bus, SVGA controler... '

" 9 ® e Typ.+5V: 1A @ 133 MHz itive systems based on code-division

!ZS’A‘;"S;S;L?;?Q&";:; ?u’.:’yggjgp‘;‘;fs * Ruggedized multiple-access (CDMA) technology

a bootable Flash Disk for projects ® Extend. temp. range option are able only to offer “plain ordinary

;\;higee; hard disk or floppy can not e Attractive price telephone services plus ISDN basic

. M PL oo rate,” deVitry claims. “That is simply

Tel 1-800443-7722 Tel. ++41 56 493 30 80 not sufficient for new operators who

Fax {602) 962-5750 High-Tech-Made in Switzerland  Fax ++41 56 493 30 20 need to serve the most lucrative mar-

MPL AG, Tafernstr. 20, CH-5405 Dattwil/Switzerland kets first and quickly,” he asserts,

Email: nfo@mpl.ch, Home Page: http://www.mpl.ch/mpl pointing out that they must be able to

provide broadband T1/E1 facilities or,

S S — READER SERVICE 337 — | at the very least, primary-rate ISDN

connections to small businesses, and to

what he defines as “TAFs”—techno-

logically advanced families. To achieve

fast and economic building of their new

N 7 networks, these operators will need to

EED AN INVENTORY SOLUTION ¢ use wireless local-loop (WLL) technol-

ogy since they have neither the time
nor the money to install fiber cables.

Both the new round of FCC auctions

and the liberalization of Europe in Jan-

uary 1998 fit nicely with time scales for

the new system. Presently, the new

technology is just emerging from the

WE HAVE ONE. i / Request a free guide laboratory and is in pilot trial phases of

i - _-_/ ' to | its development. Extensive field test-
Dongtmg your excess [ — g o learn more. ing Is expected o stact with potential
inventory earns a [ |

Call (630) 690-0010 customers early in 1998, and volume

generous tax write-off Fax (630) 690-0565 production set to begin in late 1998 or

for your company. Email early 1999. “This is new technology,” de

And ¢ llege Vitry admits “ and will require exten-

n cl:e? esl::'o fg sive trials to gain the confidence of pur-
scholarships for

needy students. EAL

chasers and regulators alike.”
‘ For more information, contact Alca-
can convert your tel Telecom; Radio, Space, and Defense

donation of inventory Educational Diﬁséon; 5, rue Noel-Pons; 92734 Nan-
N Assistance Ltd. tere Cedex, France; +33 1 46 52 33 Q2,
Internet: http//www.alcatel.com/radio,

scholar@eduassist.org
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A GREAT SOLUTION. P.O. B(‘)x 3021 or Stanford Telecom, 1221 Crossman
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100pV Output Noise
Switching Regulator

LT1533

The Good.

The Bad & The Ugly.

LT1533: The First Switching Regulator with Lower Noise

than a Linear Regulator.

The LT1533 DC/DC converter produces less than 100pV peak-to-peak output noise over a 100MHz bandwidth. The internal
power switches allow user-adjustable voltage and current slew rates, resulting in dramatically reduced conducted and radiated
EML. Finally, a switching regulator that can coexist with noise sensitive applications such as precision instrumentation and

wireless communications.

* Low Switching Harmonic Content: Up
to 40dB Lower than Typical Switchers

« Independent Control of Voltage Slew
Rates and Current Slew Rates

* 20kHz to 250kHz Oscillator Frequency

» Synchronizable to External Clock

* Regulates Positive and Negative
Output Voltages

» Wide Input Voltage Range: 2.7V to 23V

* $4.95 Each for 1000-Piece Quantities
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Switch Current Slew

IT1533 BT
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STAND STILL?

happen to have a Tektronix TDS
asciflescope, which can freeze
even the fastest of designs
A TDS scopa — with Instau
technology — can capture
400.000 waveiorms per second
100 times that of other scopes
With this high capiure rate. you
can instantly capture glitches that
would take hours fo find or
be totally missed by other
scopes. Ii's really like freezing
a moment in time. Sort of like
stopping a train on a dime

To get cnboard. call us at
1-800-426-2200 (press 3 and
request code 3309). or visit us at
wwiw.tek.com/mbd/ad?1012

Tektron/ix
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* AUDIO TRANSFORMERS
* PULSE TRANSFORMERS

* DC-DC CONVERTER
TRANSFORMERS

°* MULTIPLEX DATA BUS
TRANSFORMERS (MIL-T-21038)

* POWER and EMI INDUCTORS

Delivery—
stock to one week

See EEM

or send direct
) for Free PICO Catalog.
Call toll free 800-431-1064
in NY call 914-738-1400

FAX 914-738-8225
P ' Co Electronics, Inc.
143 Sparks Ave., Pelnem, N.Y. 10803-1889
£ Mail-HLSC73A®@prodigy-com

http://www.picoelectronics.com
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UPDATE ON UltraSPARC CPUs

PCl-Based UltraSPARC CPU
Brings Down System Costs

UltraSPARC processor, already es-

tablished as a high-performance en-
gine for high-end Unix workstations and
servers, will soon be recast to form the
heart of PC-like Unix workstations and
many other PCI-based systems. Design-
ers at Sun Microelectronics are striving
to reduce the cost of the processor, lower
its power, and allow it to take advantage
of the multitude of inexpensive PCI sup-
port chips and boards.

The forthcoming UltraSpare I1i will
leverage standard PCI/PC building
blocks while also offering the advanced
features of the UltraSparc—a four-way
superscalar processor core, 16-kbyte
data and instruction caches, visual in-
struction set enhancements, 800-
Mbyte/s data transfers, and support for
the Solaris operating system, as well as
binary compatibility with existing
Sparc-based applications. As a result,
CPU performance has been left uncom-
promised. Clocked at 300 MHz and using
a 2-Mbyte cache, the UltraSpare IIi de-
livers a SPECint95 of 11.6 and a
SPEC{p95 of 15—significantly better
than a Pentium II or Pentium Pro mod-
ule running at a similar clock speed.

Lower chip cost and power is due to
the use of a 0.25-um, 5-layer metal
CMOS process that squeezes a 5.5-mil-
lion-transistor CPU into 12 by 12.5 mm
of silicon. A 2.6-V supply is used for in-
ternal logic, while a 3.3-V supply powers
the I/O buffers (I/O lines interface with
3.3- or 5-V logic). Although the CPU
draws about 24 W at 300 MHz (plus an-
other 4 to 5 W for second-level cache),
that’s still about 30% less than a Pen-
tium IT module which draws about 38 W.

Sun engineers are preparing a lower-
voltage version of the chip for the first
quarter of 1998, the UltraSPARC IIi-
LV. This chip drops the core operating
voltage by 10% and limits the maximum
operating frequency to 200 MHz, a com-
bination that will cut the CPU’s power
consumption to about 10 W,

An on-chip 33/66-MHz 32-bit PCI in-
terface and a memory controller elimi-
nate the need for what in PC terminol-
ogy is referred to as North-bridge

T he 64-bit RISC architecture of the

support logic. Supplementing the CPU
is a second chip that provides advanced
PCI bridge (APB) support and bus ex-
pansion if more PCI bus slots are re-
quired. The 33/66-MHz interface gives
system designers a choice of various ar-
chitectures by combining the CPU and
one or more APBs. And, to improve
Store operation performance, the PCI
interface provides store compression,
which gathers multiple stores into a
single PCI write transaction.

The APB chip converts the 33/66-
MHz PCI bus into two independent 32-
bit/33-MHz PCI buses, providing up to
eight PCI slots. Each of those PCI
buses, in turn, can be expanded once
more with the APB chips, for up to 32
PCI slots—ideal for servers, communi-
cation control systems, and industrial
applications. The ultra-port architec-
ture I/O port also provides a high-speed
64-bit slave interface, transferring data
at up to 6.4 Gbits/s (800 Mbytes/s).

For additional PC-like system oper-
ation, the CPU will include a DRAM
controller and memory-management
unit that performs 32-bit virtual ad-
dress to 32-bit physical address trans-
lation and supports single-level hard-
ware tablewalks. The MMU is based on
a 16-entry fully-associative translation
look-aside buffer and handles 8- and 64-
kbyte (or mixed) page sizes. Also in-
cluded is the second-level cache con-
troller, which supports up to 2 Mbytes
of synchronous SRAM.

For desktop applications (low-cost
workstations/netstations), systems can
run the Solaris operating system for ap-
plication compatibility with other Sparc-
based systems. Additional software
support comes from real-time operat-
ing-system software from Chorus Sys-
tems (now a Sun-owned company), Vx-
Works, JAVA, BSD/OS, and others. The
CPU will be available as a standalone
component or in a daughter-card mod-
ule that also includes cache memory.

Contact Sun Microelectronies at
(800) 681-8845, or on the World Wide
Web at http//www.sun.com/microelec-
tronics.

Dave Bursky
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MOTOROLA’S ANALOG MODEM
SYSTEMS COME WITH REFERENCE
DESIGNS, SCHEMATICS, A BILL OF

MATERIALS AND SOFTWARE.

(P.S. WE’LL THROW IN THESE POWERFUL LITTLE CHIpPS, T0O.)

Internet Terminal PC Add-In Card
Mutorola chips are the power for a No comraer? No problem. All you Nowas you cavt expand your compnater
variety of analog modem solutions. need is an Internet Terminal powered by capabilities without rearrangmg your hardiare.
So now;, all of your designs can reach Mororola chips to get instant access to a Just slide m a PC Ada-h: Card with
mcredible new heights. world of mformution without a comprder. Motorola chips to reconfigure as needed.

Where can you get Analog Modem Systems that prowide both silicon and support? Motorola, of course. We offer a complete
line of software-upgradable modem solutions for a variety of PC, mulimedia and embedded applications. It’s truly a one-stop
shop to power up all your analog modem solutions. Each system includes the basic data, fax and voice modem features like 33.6
kbps V.34 and K36 capabilities. Plus, an expected software upgrade to the ITU V.pem standard in early 1998. Powerful
DSPs enable features that go way beyond average modems and take your designs to the next level. From Computers and
Peripherals to Wired and Wireless Communications, Motorola products power the innovative solutions that enable your success.
Visit us at www.motorola.com/modem-chipsets or call 1-800-201-0293 (Ref. #NB002).

MOTOROLA

Semiconductor Products Sector

What you never thought possible”
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Flash-Based Field-Programmable Gate-Array
Family Adds 46 Kbits Of SRAM

or applications that require large
Famounts of on-chip static RAM
for various system functions,
there's a new family of FPGAs—the
GFD260F series—that adds up to 46
kbits of static RAM storage onto logic
arrays. The basic logic-array struc-
ture and configuration approach is
the same as that in the company’s
previously released GF250F series —
nonvolatile but reprogrammable
flash/EPROM configuration ele-
ments controlling the connectivity of
up to 310,000 equivalent gates of
logic. However, the older family con-
tains no SRAM, therefore it must use
its logic cells to form blocks of
RAM—a very inefficient approach
for memory blocks of several hun-
dred bits and larger.
Based on a 0.6-um CMOS technol-
ogy like the GF250F series, the
| GF260F family will initially contain up

HIGH PERFORMANCE CLOCK
SYSTEM DESIGN SOLUTIONS

to 123 kgates (57 kgates usable, esti-
mated), and up to 46 kbits of SRAM
(organized in blocks of 256 words by 9
bits). The memory cells can be config-
ured as synchronous or asynchronous
SRAM blocks of almost any width or
depth (including x9 for parity sup-
port), or as a FIFO or other memory
function. The memory blocks in the
GF260F series, though, are the only
blocks among all of the FPGA suppli-
ers that have integrated FIFO sup-
port as well as parity generation and
checking logic.

Multiport memories with indepen-
dent, simultaneous read and write op-
erations also can be configured—from
one read and write port up to 10 read
and one write port (multiple writes
aren’t supported). Access and cycle
times for the memory are less than 15
ns, which allows the memories to de-
liver synchronous or asynchronous op-

eration at speeds of up to 67 MHz,
while  consuming  about 8 |
uW/gate/MHz.

There will initially be three mem-
bers in the GF260F family, the
GF260F100, F180 and F310, which
pack raw logic gate counts and SRAM
capacities of 43 kgates/14 kbits, 92
kgates/23 kbits, and 123 kgates/46
kbits, respectively, and have typical
logic-gate usage levels of just over
46%. The FPGAs also will offer maxi-
mum 1/0 pad counts of 248, 360, and
424 contacts, respectively, although
lower-pin-count packages can be used
to reduce cost. Current package op-
tions include a 391-lead ceramic pin
grid array. metal quad flat packs with
208 or 304 leads, or the new shrink ball
grid arrays packages with 352 and 560
contacts.

The design flow for the FPGAs is |
the same as designers would use with
other gate-array design systems, al-
lowing circuit entry with either HDL
or schematic tools. The company also
has its ProASIC library of preconfig-
(continued on page 69)

We'd like to show you what our
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(continued from page 68)

ured logic functions from which de-
signers can extract blocks to use in
their designs. In addition to generic
design partitioning, synthesis and op-
timization, and simulation and timing
analysis tools, the tool suite includes a
memory compiler for the SRAM, and
FPGA-specific place and route soft-
ware, and device programming soft-
ware.

Samples of the GF260F 180 are
available now, with the GF260F100
and F310 expected out in the first and
second quarters of 1998, respectively.
When housed in a 560-contact eSBGA
package, the GF260F 180 sells for $599
apiece in quantities of 100 units. By
the end of 1998, the company expects
the chip price to drop to just $241 each
in lots of 5000 units.

GateField Corp.

47100 Baysicff: Pkwy.

Fremont, CA 94538-9942

Peter Feist, (510} 623-4400

http://www.gatefield.com
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‘PRODUCT FEATURE

new PLLs do to skew.

Speedy Field-Programmable Gate Arrays
Feature Both Logic And Memory

umping into the high-density/high-
J speed corner of the FPGA market,

QuickLogic took the wraps off its
pASIC 3 family of high-speed FPGAs.
These arrays offer the equivalent of up
to 100,000 gates and 15 kbits of embedl-
ded SRAM. The QL3000 family mem-
bers can operate at speeds of up to 275
MHz thanks to the use of 0.35-um de-
sign rules and a four-level metal CMOS
process that gives the FPGAs maxi-
mum performance and the smallest
chip area for a CMOS implementation.

into 576-bit, dual-port RAM modules
that are individually configurable and
easily cascadable. The blocks can be

' configured as synchronous or asyn-

chronous, and single- or dual-ported.
The first chip to be sampled is the
QL3025, a 25-kgate device with 1212
dedicated flip-flops, 204 1/0 pads
(maximum), and 8064 bits of RAM in
the R version. Of the 204 1/0 pads,
196 are bidirectional and PCI-com-

i pliant, four are high-drive input-only,

A second version of the family, the

QL3000R series, includes all the fea-
tures of the QL3000 chips, but also
contains blocks of SRAM on-chip. The
smallest array, the QL3012R, packs
12,000 gates and 10 blocks that contain
a total of 5760 bits of storage, while the
largest family member, the QL3100R
packs 100,000 gates and 26 blocks to-
taling 14,976 bits. The RAM is divided

INTRODUCING THE CLOCKWORKS ™ PLLs.

and four are high-drive input/distrib-
uted network pins.

The distributed network pins have
low skew—less than 0.5 ns—and are
used to distribute clocks inside the ar- |
ray. Two of the inputs are array
clock/control networks that feed sig-
nals to the logic-cell flip-flop clock, set,
and reset inputs. The other two signal
inputs are global clock/control net-
(continued on page 70)
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works available to the logic cell, clock,
set, and reset inputs; the input and
1/0 register clock, reset, and enable
inputs; and the output-enable control.
The chip area required by the
logic is so small, thanks to the Vi-
aLink antifuse technology and the
four levels of metal interconnections,
that the [/0 pad ring had to be re-
duced to match the area of the logic.
The resulting chips are 1/3 to 1/2 the
area of SRAM-based devices, and
thus will sell for considerably less.
To achieve the smaller area, design-
ers at QuickL.ogic moved to a stag-
gered pad ring approach that allows
the same number of 1/0s as a straight
pad ring, but requires much less area.
Thus, the QL3000 family can offer den-
sities of 12,000 to 100,000 gates with
I/0O pin counts of 140 to 363 without the
high silicon cost that in-line pad rings
would result in. In addition, every
member of the Q1.3000 and 3000R
family includes full IEEE 1149.1
JTAG support to provide full scan- and
boundary scan-path testability.

The logic and /0 cells in the pA-
SIC 3 family are logically identical to
the cells in the pASIC 2 family. They
can implement a wide range of func-
tions that operate at high speeds—
typically at least 20% faster than the
PASIC 2 series. Logic cells contain
the equivalent of about 24 gates and
can be configured with up to 16 in-
puts to deliver high-performance for
wide combinatorial functions. More-
over, the cell can be configured to
provide up to five independent logic
elements, offering high device uti-
lization when implementing multi-
ple small logic structures.

[Punctions such as a 16-bit counter
can operate at over 225 MHz, while
datapaths can function at speeds of
over 275 MHz. In addition, the pA-
SIC 3 chips can implement a 33-MHz
master or slave PCI bus that com-
plies with the 2.1 version of the spec.
The FPGAs operate from a 3.3-V
supply hut have 1/0 bufters that can
operate in mixed 3.3/5-V systems as
well as in 3.3-V-only systems.

Software support for the pASIC 3

Bellcore compliance

family is available in three forms—
the turnkey QuickWorks package
provides a complete software solu-
tion from design entry to logic syn-
thesis, to place-and-route, and to sim-
ulation. The QuickChip and
QuickTools packages provide a solu-
tion for designers who use Cadence,
Exemplar, Mentor, Synopsys, Syn-
plicity, Viewlogic, Veribest, or other
third-party tools for design entry,
synthesis, or simulation. Tool en-
hancements provide higher-quality
Verilog and VHDIL synthesis, a drag-
and-drop pin editor, and timing-dri-
ven place-and-route.

Samples of the QI.3025 are imme-
diately available, and the next mem-
ber to be sampled will be the
QL3060. Versions with embedded
SRAM will be ready in mid-1998. In
high volume, prices for the pASIC 3
family devices start at $8.90 for the
QL3012. In 100-unit quantities, the
QL3060 will sell for $84. The
QuickChip tools are available free
and can be downloaded from the
(continued on page 71)
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company’s website. Also available on
the web site is an On-Line Evaluator
that allows designers to securely up-
load their Verilog and VHDL syn-
thesis, perform the placement and
routing, and view the results.

QuickLogic Corp.
1277 Orleans Dr.
Sunnyvale, CA 94089-1138
Don Faria, (408} 990-4000
http://www.quicklogic.com
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Skinnied-Down PowerPC Processor
Favors Embedded Applications

1.4 MIPS/MHz, the MPEGO3E of-

fers designers of embedded sys-
tems four speed grades that provide
speed/power/cost trade-offs to meet
multiple system performance and
price points. To retarget the 603
processor for embedded applications,
designers at Motorola removed the
floating-point unit to shrink the chip
area and power consumption to that
the chip can compete in the cost-sensi-
tive embedded arena. However, the
chip still packs dual 16-kbyte caches
and dual MMUs that su