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GATE DENSITY COST

— 250,000

— $80.00

— $60.00

— $40.00

— $§20.00

$10.00

Altera’'s FLEX 10K family mixes high density
with low cost and high performance.
With densities from 10,000 to 250,000 gates, you'll
find that the Altera FLEX 10K family is the
perfect mix of density, cost, and performance.

FREE Device
Sample Kit

Offer

The perfect combination for design
versatility — priced for volume requirements.

All FLEX 10K devices are built with an embedded array
architecture and utilize our patented redundancy feature —
bringing you industry-leading density at the lowest possible cost.
Megafunctions like PCl and DSP can be easily implemented,
and you'll find many other specialized logic functions available
through our AMPP partners

— $§100.00+

ECINDG

SPEED

MEGAFUNCTIONS
- MAC

- ATM

— PCI

— UART
DSP FILTER
= FFT

— JLCONTROLLER
— 25MH; e
— JPEG

- DCT

Whether you design in Verilog or VHDL, the design flow is
always efficient with our MAX+PLUS Il development system,
which works seamlessly with leading EDA tools.

Combine low power and advanced packaging.
FLEX 10K devices are available with 3.3-V or 5-V supply voltage
support. Space-saving packages include TQFPs and BGAs.
Add information to the mix.

Visit our website for more about FLEX 10K devices. The first 500
qualified respondents will receive a FLEX 10K sample kit with a
free EPF10K10 device.
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A JUMP AHEAD

The Competitive Edge of Motorola’s Flash Microcontrollers.

selection of development tools from Motorola and inde-

In the race to market, Motorola micro-

controllers with on-chip Flash EEPROM

@ do more than just get you there—they get
& you there first! These cost-effective 16- and

BGESILUETSE 37 bit solutions eliminate the need

Debug™ Mode allows in-circuit programming and
debugging. Flash MCUs enable easy reprogramming 1
during final design and debug, end of line customiza- |
tion and field upgrades. And with Motorola, the
flexibility of on-chip flash memory goes beyond
reprogramming; it also means a range of Flash
EEPROM memory sizes on several cores to meet
your application’s specific needs and a wide

pendent suppliers.
For more information on Flash MCUs from the leader

in on~chip memory integration, please contact Motorola at

(800) 765-7795, ext. 999 or visit http://www.mcu.motsps.com.

b casommaded ROM
a otorola’s bac groun Device CPU Flash M IR Peripheral Pach
3K

| §8HC91282

©1997 Motorola, Inc. Background Debug & a trademark and Motorola and (%) are registered
trademarks of Motorola, Inc. All rights reserved.

16-bit IKSRAM,  16:bit  AD,PWM,  B0QFP
768 EEPROM SCI, SPI

B8HCIIGRT  16-bit 50K XKSRAM  CTM  2SCLSPI 132POFP

BBHCIIGXT  16-bit 50K KSRAM  GPT  AD,PWM,  1200FP
2501, P!

BBHCII6Y1  16-bit 48K 4KSRAM  TPU,  AD,SCI,  1600FP
GPT P

68F333 32-bit 64K 4SRAM  TPU  ADSC,  160QFP
Qs

MOTOROLA

Semiconductor Products Sector

What you never thought possible™
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AMDA

Am29DL800

The Am29DLB0O,
the industry’s first zero-
power, true simultaneous
read/write flash device.
Our flash family offers a
number of product and
packaging options—
including miniature cards—
from which to choose.

True Simultaneous
Read/Write Flash.

In design, it's certain simplifications, certain perfect little
integrations that give you the opportunity to really
shake things up. Take for example, the Am29DL800,
AMD’s zero-power, 2.7-volt-only flash memory device.
Now designs that had required multiple memory
devices—like EEPROM, SRAM, EPROM or ROM—
can achieve the power and simplicity of a single chip
solution. The very solution you'll find driving a whole
new generation of advanced high-
performance (90ns) communication

and embedded systems. What you

won't find however, is any latency

This remarkable . N
conceptceliphone/PDA  period between read and write
from Gingko Designisn't
yet available, but the flash
technology that’s making
it possible is. Today. .
From AMD. also exceptionally low. So you can

operations. Power consumption is

keep designs compact and nimble. And have plenty of
room to integrate that most alluring quality of all: the
amazing. To find out more of what's possible with AMD's
family of flash products and the architecture of the future,

give us a call at 1-800-222-9393 or visit our Web site.

AMD ¢\

www.amd.com



12.5 1o 3000MHz

SURFACE MOUNT V(CO’s ... 513%

Time after time, you'll find Mini-Circuits surface mount voltage JTOSAJCOS SPECIFICATIONS

controlled osdillators the tough, reliable, high performance s M R ool il ol
solution for your wireless designs. JTOS wide band models o WU iR o Fid
span 12.5 to 3000MHz with linear tuning characteristics, NnoSen 2247 o = i 2 1
low -120dBc/Hz phase noise {typ. at 100kHz offset), and TCS 100 50-10C 108 38 16V 1 1395
excellent -25dBc (typ) harmonic suppression. JCOS low noise bl Ay 4 o
models typically exhibit -132dBc/Hz phase noise at 100kHz offset, LOSNg) 02 £ b 9
and phase noise for all models is characterized up to 1MHz offset. 105 535 97 28 16v P 1595
Miniature J leaded surface mount packages occupy o . ) b
minimum board space, while tape and reel % Ko Lod oo
availability for high speed production can 3 9 20 13v X 1995
rocket your design from manufacturing 23 S Ly P A
to market with lightning speed. Sy R 0 & R 22 53»;’
Soar to new heights...specify 05-820BLN £ 12 24 14v 2@V 4985
Mini-Circuits surface mount VCO'’s. i) e b e le ¢ s T

for JCOS models are for 1 to 9 auanMy. --Requred to cover fraquercy range “*“Tunng Vohage

0.5 to 12V, JTOS-820WLN and JCOS 1100LN s O to 20V, For additional spec infarmaton,
tls about SV turing modals avalable, consut RF/IF Designer's Gesde or call Mo Circuits.
DESIGNER'S KITS AVAILABLE

iR e = ; K 49.95 (Contans 1ea. a JTOS modes e 300 to 300
Mini-Circuits...we're redefining what VALUE is all about! LA o s IS S

K-JTOS3 $114.95 {Contans 2ea. JTOS 1300, -1650, -1910).

m Mini-CirCUitS® 79 . 180

PO Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http:/Awww. minicircuits. com CIRCLE READER SERVICE CARD
For detailed specs on all Mini-Circuts products refer to * 760 -pq. HANDBOOK « INTERNET » THOMAS REGISTER « MICROWAVE PRODUCT DATA DIRECTORY « EEM

5 1SG:9001 CERTIFIED F 234 Rev D
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EDITORIAL OVERVIEW

M IC Controllers Provide Notebooks With 20 W Of Stereo Power 83

M Liquid-Crystal Displays Expand Their Empire 40

B Which Technology Will Make Digital TV A Household Name? 48

M Know The Design Issues In Achieving Consumer-Quality Video For PCs 57
I New Cycle Proportionality Factor Eases PFM Converter Design 89

B LAN/WAN Interfaces: Plugging Into The Clovd 109

I8 Objects Push A Paradigm Shift In Distributed Computing 125

40 Liquid Crystal Displays Expand Their Empire

* Recent technological developments nroaden
the playing field as flat-panel displays look to
replace CRT5.

48 Which Technology Will Make Digital TV A
Household Name?

¢ CRT, plasma, and liquid-crystal display tech-
nologies all are in the running for use in
HDTV-based applications.

57 Know The Design Issues In Achieving Consumer-
Quality Video For P(s

o The right mix of hardware and software splits
open bottlenecks and produces high-quality
video for entertainment PCs.
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TECH INSIGHTS

65 Wescon/ICExpo 7 Moves To The Center Of The Action
o In its first year i Silicon Valley. Wescon/IC
Expo looks at advances in ICs, networking,
and communications

ANALOG OUTLOOK

83 IC Controllers Provide Notebooks With 20 W Of
Stereo Power
» With the use of increased input COVER
voltage and higher power FET, new STORY
controller-on-a-chip can supply
‘more power.

83 New Cycle Proportionality Factor Eases PFM
Converter Design

* New parameter dffers the basis for a universal
design method applicable for numerous designs.

Cleveland, OH 44114-2543.
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If you've been bitten by a bad optocoupler, we can help you recover from the trauma. m

Our proprietary Optoplanar® structure ensures reliable performance, and our SPTIELECTRNNIS
expanded capacity enables us to deliver on time and at competitive prices. T
Don't get bitten again. Choose an optocoupler that behaves the way it should France 3301/43.99.25.12
Germany 49 089/96.30.51
from a company you can depend on. e Koo 440 12965 449

Asia/Pacific 603/735-2417

Call 800-LED-OPTO for more information and the phone number of your nearest

QT Optoelectronics distributor, or see our on-line catalog at www.qtopto.com.

UR OPTOCOUPLERS DON'T
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141 ldeas For Design
* Create a quiet -5 V supply for 1,-bit ADCs Market Facts .......80C

101 Conference Preview: Technical Sessions At ITC
‘97 Look To Tackle Mixed-Signal Test
o Testing of mixed analog and digital circuits

ture facilitates work on applications without
the worry of communication issues.

136 Update On Embedded Fuzzy Logic Tools
o Fuzzy logic tool teams with silicon for com-
pact embedded designs

;
takes center stage, but design-for-test. built-in | ® Logic power drives high-intensity LEDs 40 Years Ago ........ 80D
self-test, and multichip modules also share the |
spotlight. i ® LW/MW converter for ham-only receivers Off the Shelf ....... 8OH
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FRACTIONAL

M2680/81 LM2882/83
Double/lnvert Double/invert

VOLTAGE —

CONVERS [ ON™

Frequency

Package

SUPPLYING [m

“LN2661 only  **LM2663 only

5 @ m A\ The LM3350 Fractional Switched
4 ! r &

Capacitor Voltage Converter —

and WHAT CAN WE BUILD FOR YOU is &

a technology breakthrough for

: ) < low-voltage portable equipment.
ll N A\ N M S @/ P o 8( National’s LM3350 is the first and only
switched capacitor converter that can do

fractions other than 1:2 or 2:1. Namely,

P \ C : \ G — 3:2 or 2:3 voltage conversion, providing
; A\ K A 4 E D) 50mA of output current at greater than

90% efficiency. Making the LM3350 ideal

for bi-directional conversion in 3.3V-5V
mixed-voltage systems. But there’s more:
by increasing the switch frequency to 800
kHz, the LM3350 enables you to use low-cost .33uF chip capacitors. Combine this into a minuscule
MSOP-8 package and you have the smallest solution in the industry. With no external inductors to complicate
your design, the LM3350 provides impressive savings in board space and component count. Factor in a low-current
shutdown mode for added battery savings — pl/us low EMI — and you have an ideal solution for
portable equipment. Ideal enough, we think, to convert you from using anything else for cellular or cordless
phones, pagers, PDAs, laptops, PCMCIA cards, or just about anything that can fit in your hand. Proving there’s nothing
fractional about the advantages of this great new chip. Then too, if your power-efficient designs
demand higher voltages, check out our full family of voltage inverters and doublers

providing up to 200mA of current in SO-8. Visit
us at
Www.national.com
or call us at
1-800-272-99g9
for the lowdown on
National Semiconductor how this advanced
CMOS technology
enables forward

YOuU? Integration,



Focusing
on

S &Y

Fairchild means EPROM today and tomorrow

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

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

and density.

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

For morc information, please visit our websiteat:
www.fairchildsemi.com

or call us at:

1-800-272-9959

Device Density Organization | Speed Packages:
K
ab
f=p=— S laer— =]
FAIRCHILD
pi——r == ]

SEMICONDUCTOR™

READER SERVICE 152



FLEXIBLE
SMD VCXO

SERIES VC8000 / VE8000

+ 1.00 MHz to 160.00 MHz,
including SONET and ATM

¢ 3.3V and 5.0V supply voltage

¢ Flatpack (.150 inch) or J lead
(.185 inch) configuration

¢+ Low power consumption,
enable/disable option

RALTRON

A Worldwide Manufacturer Of
Microprocessor Crystals,
Oscillators, Crystal Filters,
Ceramic Resonators, SAW
Resonators, VCO Products

2315 NW 107th Ave
Miami, FL 33172 U.S.A
TEL: 305-593-6033
FAX: 305-594-3973

E-mail:sales@raltron.com

http://www.raltron.com
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When T ime 15
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'R ed #1 for.. :
o Availability of Product

e On-Time Deli Vel]/ Digi-Key Corporation

3 701 Brooks Ave. South
e Overall Performance Thief’Rilcg;J Fallsvimogﬂm

On orders entered by Toll-Free: 1-800-344-4539 « Fax: 218-681-3380

5:00p.m central time coe 5 year sina ROW ! Order Online wwwdigiley(am
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TFT Color
Displays

Featuring:
 Brightness from 70 to 1,000 nits

* Sizes from 4" to 12.1"

» Unsurpassed contrast & viewing angle
« Control circuitry, inverters, cabling

» Expert technical support

Also, monochrome graphic,
character and panel displays

PJ'Ld ' 408.523.8218

CORPORATION

Supporting electronics manufacturers for over 65 years
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Super Low Price

Model
Quantity S2 NT2E5A
1-
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NOVEMBER 1997
IEEE Nudlear Science Symposium (NSS ‘97),
November 8-15. Albuquerque, NM.
Contact Roger Gearhart, SLAC, P.O.
Box 4349, Stanford, California 94309;
(415) 926-2709; fax (415) 926-4999.

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

IEEE International Conference on Computed
Aided Design (ICCAD), Nov. 9-13. Red Lion
Hotel, San Jose, CA. Contact Raiph
H.J.M. Otten, Electrical Engineering
Department, Delft University of
Technology, Mekelweg 4, 2628 CD,
Netherlands, +31 15-2781600; fax +31
15-2786190; otten@et.tudelft.nl.

23rd Annuat Conference of IEEE Industrial
Electronics (IECON ‘97), November 9-14.
Hyatt Regency Hotel, New Or-
leans, Louisiana. Contact Michael
Greene, 200 Broun Hall, Electrical
Engineering, Auburn University,
Auburn, Alabama 36849-5201;
(334) 844-1828; e-mail: greene@eng.
auburn.edu.

LEOS ‘97, Nov. 10-13. Crowne Plaza
Parc Fifty Five Hotel, San Fran-
cisco, CA. Contact Melissa K. Estrin,
IEEE/LEOS, 445 Hoes Ln., P.O. Box
1331, Piscataway, NJ 08855-1331,
(908) 562-3896; fax (908) 562-8434; e-
mail: mestrin@ieee.org.

Productronica ‘97, Nov. 11-14.
Messegelande, Munich, Germany. Con-
tact Messe Munchen GmbH, Messege-
lande, D-80325 Munchen, Germany;
+49 (89) 51 07-0; fax +49 (89) 51 07-506;
e-mail: info@messe-munchen.de; Inter-
net: https//www.Productronica.de.

Supercomputing ‘97, Nov. 15-21. San Jose
Convention Center, San Jose, CA. Con-
tact IEEE Computer Society, 1730 Mas-
sachusetts Ave., N.W., Washington, DC
20036-1992; (202) 371-1013; fax (202) 728-
0884; http/fwww.computer.org.

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




MICROPROCESSORS/PERIPHERALS MICROCONTROLLERS TELECOM LSIs VOICE SYNTHESIS LSIs VF DRIVERS/CONTROLLERS LCD DRIVERS/CONTROLLERS ASICs MEMORIES

IC Solutions to
a Winning

MSM3842: ADPCM Voice Player
For car navigation, elc. using mass
storage media such as CO-ROM.
FIFO buffer for rapd MCU access

o voioe data, 14-bit DAC. Oki
ADPCM?2 (also MSMI841 with
recording function for digital

camera note-taking), 56-pin OFP

.............

: ' =3 . \‘\*)
MSMB679A: Voice : & 4 4 \——&L‘, “u

i MSMSB88L: ADPCM Speech Recording

Recognition Engine / Engine with Serial Voice Flash Interface
Hands-free dialing and For answer phone funcon in dgital
voce-dractory dialing. wirgless telephones.
Speaker-dependent / Sold as a pre-interfaced package with

and matpendent 7 serial flash ROM, Flash ROM with zero-
iy rotention current, 30-pin SSOP, 3V

Building a friendlier user interface

If you're working on a customer-pleasing with their human-like voice qualities, low
speech interface for your next product, Oki current, ultra-compact packaging and low
will support you with key IC solutions parts count. You'll also find our voice
based on 17 years experience designing recognition engine excels in noisy
and manufacturing digital speecn devices. environments, with greater than 97%
In wireless digital communications, car recognition accuracy. OK I
navigation, voice memo recording and Let Oki give your products the smooth-
more, Oki speech devices will surprise you  talking voice of experience. People to People Technology

Oki Electric Industry Co., Ltd. Etectronic Devices Group
10-3, Shibaura 4-chome, Mlnato-ku Tokyo 108, Japan Tel: +81-3-5445-6027 Fax: +81-3-5445-6058 http://www.oki.C0.jp

For more information, conlact:

Oki Semiconductor Group Oki Electric Europe GmbH Oki Electronics (Hong Kong) Ltd. Oki Semiconductor (Asia) Pte. Ltd.

785 Narth Mary Avenue, Head Office Sutte 1901-9, Tower 3, 78 Shenton Way, #09-01, Singapore 079120

Sunnyvale, CA 94086-2909, U.S.A. HellersbergstraBe 2, China Hong Kong City, 33 Canton Road, Tel: +65-221-3722

Tel: +1-408-720-1900 D-41460 Neuss, Germany Tsim Sha Tsui, Kowloon Hong Kong Fax: +65-323-5376

Fax: +1-408-720-1918 Tel: +49-2131-15960 Tel: +852-2736-2336 Taipei Branch

http:/fwww.okisemi.com Fax: +49-2131-103539 Fax: -852-2736-2395 Tel: +886-2-719-2561
http://www.oki-europe.de Fax: +886-2-715-2892

MEMORY MODULES MEMORY CARDS MODEM CARDS GaAs DEVICES OPTOELECTRORIC DEVICES OPTICAL MOS RELAYS FIBER OPTIC PRODUCTS LED PRINT HEADS REED RELAY/REED SWITCHES
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THERMAL MANAGEMENT ¢ MIXED-SIGNAL ¢ POWER MANAGEMENT

We're Going
in Your
Direction.

You're going to hit an occasional bump in the your system running cool, we can help. The
road as you work toward perfecting your system solutions shown here are just a few examples.
design. But that doesn't mean that you need to And we pride ourselves in our ability to respond
yield. Simply turn to TelCom Semiconductor. to your needs, not only with innovative solutions,

We can help solve your system and but with superior customer service as well.
circuit problems with our broad portfolio Test drive a TelCom Selection Guide today.
of application specific, standard products. ~ You can get one free by calling

Whether you're trying to navigate 1-800-888-9966. Or you can visit our

around power management or data web site. Give us a try. We'll steer

\
\
\

acquisition problems, or simply keep you in the right direction.

Free Selection Guide
http://www.telcom-semi.com

Semiconductor, Inc.
Analog & Mixed-Signal
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Need some help
with that?

Turn your
excess inventory
into a
tax break
and help
send needy
kids to college.

Call for your
free guide
to learn how donating
your slow moving
inventory can
mean a generous
tax write off

for your company.

Call (708) 690-0010

E/:\L

P. O. Box 3021
Glen Ellyn, IL 60138
Fax (708) 690-0565

Excess inventory today....
student opportunity tomorrow

NOVEMBER

COMDEX /Fall ‘97, November 17-21.
Las Vegas Convention Center, Las
Vegas, Nevada. Contact Softbank
Comdex Inc., 300 First Ave., Need-
ham, Massachusetts 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
Winter Simulation Conference (WSC ‘97),
Decembert 7-10. Renaissance Waverly
Hotel, Atlanta, Georgia. Contact
David Withers, LEXIS-NEXIS, P.O.
Box 933, Dayton, Ohio 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.

361h IEEE Conference on Decision & Con-
trol, December 8-12. Hyatt Regency,
San Diego, California. Contact Ted
E. Djaferis, Department of Electrical
& Computer Engineering, Univer-
sity of Massachusetts, Amherst,
Massachusetts 01003; (413) 545-3561;
fax (413) 545-1993; e-mail:
djaferis@ecs.umass.edu.

Workshop on Internet Technology & Sys-
tems (WITS), December 9-12. Marriott Ho-
tel, Monterey, California. Contact
USENIX Conference Office, 22672 Lam-
bert Street, Suite 613, Lake Forest, Cali-
fornia 92630; (714) 583-8649; fax (714) 588~
9706; e-mail: conference@usenix.org;
Internet: http//www.usenix.org.

JANUARY 1998

Seventh Joint Magnetism & Mognetic Ma-
terials Conference (INTEMAG), January 6-9.
Hyatt Regency Embarcadero Hotel,
San Francisco, California. Contact
John Nyenhuis, School of ECE, Pur-
due University West Lafayette, Indi-
ana 47907-1285; (317) 494-3524; fax
(317) 494-2706; e-mail: smag@ecn.pur-
due.edu.

Annuol 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, New Jersey 08003; (609)
428-2342,

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

Seventh Security Symposium, January
26-29. Marriott Hotel, San Anto-
nio, Texas. Contact USENIX Con-
ference Office, 22672 Lambert
Street, Suite 613, Lake Forest,
California 92630; (714) 588-8649;
fax (714) 588-9706; e-mail: confer-
ence@usenix.org; Internet:
http://www.usenix.org.

IEEE Power Engineering Society Winter
Meeting, January 31-February 5. Tampa,
Florida. Contact Jim Howard, Tampa
Electric Co., Post Office Box 111,
Tampa, Florida 33601; (813) 228-
4653; fax (813) 228-1333; e-mail:
J-howard@ieee.org.

FEBRUARY 1998

IEEE International Solid-State Circuits Con-
ference (1SSCC “98), Feb. 5-7. San Fran-
cisco Marriott, San Francisco, Cali-
fornia. Contact Diane Suiters,
Courtesy Associates, 6565 15th St.
N.W., Washington, DC 20005; (202)
639-4255; fax (202) 347-6109; e-mail:
issce@courtesyassoc.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,
February 9-13. Santa Clara Convention
Center, Santa Clara, California. Con-
tact Bill Rutledge, Penton Publishing,
611 Route 46 West, Hasbrouck
Heights, New Jersey 07604; (201) 393-
6259; fax (201) 393-6297; instant
faxback (800) 561-7469; Internet:
www.penton.com/wireless.




Our new Pentium”® and PowerPC®
microprocessor-based embedded
motherboards.

Most commaodity Pentium
boards don’t meet the specific
needs of the embedded OEM
market. Your designs require
unique enhancements that only
a motherboard specifically
designed for embedded apps
can provide. So Motorola offers
a distinct advantage for our
embedded computing customers.
We call that advantage
CompatibilityPlus. And it
includes things like timers,

Free informational CD.
Contact us at 1-800-759-1107 ext. EDL
or www.mot.com/boards/ed!

extended FI.LASH memory,
hardware monitoring and
enhanced BIOS. Plus rigorous
quality standards needed for
industrial, instead of consumer,
applications. Stuff like that.
And let’s not forget a stable
board supply over typical OEM
life cycles. We could go on. In
fact, we do. Call us and we’ll
send a free CD with the whole

story. With pictures.

@ MOTOROLA

What you never thought possible”




HAVEN’T YOU BEEN STUCK WITH
THESE PINS LONG ENOUGH?

Your long wait is now over. A line :
of standard DC to DC power converters has
taken its proper place on the PC board.

Right on the surface.

And it solves an elusive problem that’s left most
manufacturers scratching their heads — how do you dissipate
heat without making the converter too heavy for a pick and

place machine?

Enter the Lambda engineers. Through a unique

o layering of advanced materials, they've created a

proprietary system that dissipates heat up and away from the
board. Without the need for heavy thermal potting.

(We'd be happy to go into more detail, but then it wouldn't
be proprietary anymore.)

So we've eliminated the need to manually place and solder
through-hole converters.




And we're not talking about a few high-priced, custom SM our free brochure. And learn all about the lower
converters for some obscure application. We're talking about a manufacturing costs and increased reliability of a

line that'll be 56 models long. Ranging from 5 watts to 30 watts. Lambda surface mount converter.

With a profile of .4 of an inch or less to minimize board pitch. Or you can get stuck with something else.
So, it’s up to you. You can call 1-800-LAMBDA-4 ext. 8818 for
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ELECTRONIC DESIGN

EDITORIAL

What’s In A Name?

f you've taken a good, close look at the cover of this issue, you'll notice that
there are four new words that appear under the Electronic Design banner.
They are:

TECHNOLOGY = APPLICATIONS = PRODUCTS = SOLUTIONS

In the magazine business, these words are what's known as a “tag line.” Basi-
cally, it's a catchy term or phrase that helps further define a magazine’s position in
the marketplace. Many publications use them to reinforce or hype their circulation
(“The Most Widely Distributed Magazine J"); status (“The No. 1 Newspaper Cov-
ering...”); frequency (“The O

Weekly Magazine...”); or readershlp
(“The Top Journal For CEOs”).

All of these tag lines are fine. 1yc,iNo10GY-APPLICATIONS-PRODUCTS-SOLUTIONS
However, Electronic Design has

adopted a new tag line that succinctly and directly defines our editorial mission.
What now appears under the banner are words that our editorial team focuses on
every time they sit down to write or edit an article. They inform both our readers
and advertisers exactly what our mission is—today and tomorrow.

We selected the tag line for two specific reasons. First, these four words rep-
resent the core components of our editorial mission. Technology—providing in-
depth coverage and analysis on emerging and new technologies emanating from
the electronic industry’s top labs, R&D facilities, universities, and cutting-edge
companies from around the world. Applications—analyzing how new technol-
ogy is targeted to specific applications, such as telecommunications, medical,
consumer, or computing. Products—presenting the latest products we feel will
help our readers, design engineers and engineering managers, compete in the
high-tech design world. Solutions—offering you contributed articles, columns,
and design tips that help you build better products faster and more efficiently.

Second, the tag line represents the environment in which today’s design engi-
neer works. New technology emerges and is embraced by design engineers to
build or improve a product for a specific application, which leads to a new product
introduction that will become a better solution for your company’s customers.

It truly is amazing how four words can say
so much.

Tom Halligan
Editor-in-Chief
thalligan@penton.com




The Internet
Appliance Toolkit
(IAT) includes:
everything on the demo, plus
visual application builder
built-in internationalization
Watcom C/C++ complilers

drivers for hundreds
of PC peripherals

embedded filesystems
demo apps with source files
scalable fonts

embedded OEM pricing

.. and much more!

THE INTE
INTO JUST ABO

HERE’ S PROOF

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

Better yet, build it on time. The 1AT, used to create this demws, comes with
everything you need, from rapid application development tools to Internet
apps to source code. Build a custom browser in days, not manths

And talk about performance. With the IAT and QNX you can use low-

cost x86 platforms to deliver incredible speed and reliability. Beleve it!

Download your free
1.44M demo today!

www.qnx.com/iat

or call:

800 676-0566 (ext. 2246) The Leading Realtime 0S for PCs

e e———

Evrope:
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( %’s easy to get
realistic 3D graphics
with Micron SGRAM.
Just ask John,

he’s been working
on a dragon.

DENSITY CONFIGURATION  VOLT PACKAGE CYCLE TIME As John can [es[ify’ our SGRAM brea[hes llfe into

8Mb 256K x 32 3.3V 100-Pin TQFP (125,100, 83 MHz)

2MB 256K x 64 3.3V 144-Pin SODINM (100, 83 MHz) ) ) e

aMB 512K x 64 3.3V 144-Pin SODIMM (100, 83 MHz) 3D graphics and advanced bandwidth applications.
ycle time A M M

It boosts the performance of your system and does it in an industry-standard architecture that’s easy to design in. But
there’s yet another reason John is a Micron graphics memory fan—it’s our wizard of SGRAM, Gary Welch. Gary’s one
of those people who eats, sleeps and breathes graphics memory—and he loves to answer your questions. What’s more,

Gary is easy to reach. Just fire him an e-mail at gwelch@micron.com, or give him a call at 208-368-3900. For the

whole story, or to see a data sheet, visit our Web site. www.micron.com/mti MICHDN
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Get the TOTAL PACKAGE
from Omron.

Power Relay Model GSLE
+ 10 A 2 120 VAC

Power Relay Model G8P
- U

Power PCB Relay Model G4X

Turn to the ONE vendor who offers both
RELAYS AND SWITCHES. By choosing
Omron for your next project, you get
more than than the industry’s most
reliable components. You can reduce
your cost of ordering, gain a significant
advantage in package pricing, and
build a closer vendor relationship that
helps in coordinating delivery.

Omron offers a wide range of low signal
and power PCB relays; tactile, DIP,
pushbutton and thumbwheel switches;
and miniautre optical sensors.

Find out about Omron’s TOTAL
PACKAGE of controt components today.
Call 800-55-OMRON or e-mail
omroninfo@omron.com to get your
copy of Omron’s Short-Form Catalog.

OMmRrON
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Tactile Switches Model B3F
+ Flux-tight base for automatic

LA

Surface Mount Tactile Switches
Model B3SN .
+ Sharp reliable

click with action
* Sealed

« 1 miltion
electrical
operations

« 6and 12 mm
versions

construction

+ 50,000 operations service life

Interlock Switches Model V

+ 15 A and
10A@
250 VAC
loads

* 300,000
electrical
operations minimum




ELECTRONIC DESIGN /OCTOBER 23, 1997

Low Profile .2" ht.

Surface Mount
Transformers &
Inductors

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

AUDIO
TRANSFORMERS

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

POWER and EMI
INDUCTORS

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

PULSE
TRANSFORMERS

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

All units manufactured

and tested to MIL-T-21038.

Delivery— |
stock to one week |

o L_J See EEM
/yg orsengedlrect
o)

for Free PICO Catalog.
Call toll tree 800-431-1064
in NY call 914-738-1400

FAX 914-738-8225
P , CO Electronics, Inc.
143 Sparks Ave., Pelnam, N.Y. 10803-1837
£ Mail-HLSC 7 3A@prodigy-com
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If Batteries Only Had A Brain...

With all the technology at our disposal, why can’t we develop a battery

subsystem that can accurately gauge the remaining time in a laptop,

handheld computer, or cellular phone? It turns out that the technology is
available, but no one is willing to absorb the cost. The system makers want the
technology, but they don't want to pay for it. The battery makers have the tech-
nology, but they want the system manufacturers to pay for it.

The answer is in the Smart Battery System specification, which was devel-
oped by a group of battery and IC vendors. A smart battery is defined as a bat-
tery equipped with specialized hardware to provide the battery’s present state,
as well as calculated and predicted information, to the host. The smart battery is
accompanied by a smart charger, which alters its charging characteristics in re-
sponse to information provided by the smart battery.

Key to the SBS spec is the System Management Bus (SMBus). The SMBus is
a two-wire interface through which simple power-related chips can communi-
cate with the rest of the system. It uses the I=C bus as its backbone. However,
some fundamental differences exist between the SMBus and the I=C bus. For
example, the SMBus is based on fixed voltage levels, whereas the I=C levels are
scalable. And the SMBus specifies a minimum op-
erational clock speed and device time-outs.

The power-management circuitry can query a
device driver to determine if an action will cause
harm to the system’s integrity. For example, spin-
ning up a disk drive when the battery is nearly dis-
charged may cause its output voltage to drop below
acceptable limits, causing a system failure. To pre-
vent this, the device driver needs the correct infor-
mation from the battery. If the driver queries the
battery and discovers that there’s not enough
power, it can request that the power-management
system turn off a noncritical subsystem, such as the
LCD backlight, and then try again.

The interface to the SMBus can be found in many

the keyboard controller. Intel’s latest mobile chip set, the 430TX, contains the
SMBus interface. In a microcontroller, such as the keyboard controller, the sys-
tem would write to the proper register addresses and the microcontroller would
translate those commands to SMBus commands. In the chip set, that process is
handled in hardware.

the battery itself, allowing for chemistry independence and ideal charging algo-
rithms that match the specific cell types. Each smart battery defines the charg-
ing scheme that’s best suited to its chemistry and capacity. This makes the most
of the usable energy at each charge, cuts the charge time, and maximizes the
number of charge cycles (the number of times a battery can be charged). Second,

vide the charging voltage and current specified by the battery, without duplicat-
ing the measurement and control electronics already in the battery.

When it comes to the battery subsystem, there’s been some controversy as to
where the charging commands originate. The charger should get its commands
| from the battery, as defined by the specification. But it's important to prevent an
i apphcatlon from sending commands to the charger If that did happen, it’s possi-
ble a piece of code (i.e., a virus) could come in and tell the charger to overcharge
the battery, causing it to explode.

There needs to be an interface for the operating system to get information
from the battery, the charger, the battery subsystem, and any other SMBus de-
vice. That interface allows the operating system to receive information. But it's
important that the OS not be able to send commands to the charger. A virus
wouldn’t come from the OS itself, but rather from a utility. rnass@penton.com

i i RICHARD NASS
places, but is most commonly put into the chip set or COMPUIER SYSTEMS

N
|

|

The smart battery and charger combination provide two distinct advantages |
in system performance and cost. First, charging characteristics are integral to |

the cost and complexity of the system is reduced as the charger need only pro- |

|

|
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We Have Valuable Services
For Qur Gustomers!
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“ ; Allied Catalog
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;,i{ Internet Address:
e http://www.allied.avnet.com

Keeping In Touch With Our Customer’s Needs!
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Avirtuoso viB‘linisf-by'age 135 Ni'cc%o Paganini often performed vﬁfrh such force and speed,
- : - o .

audiences com;;ared his hands to’ghB‘se of d magician.
If you mre b;aginning the design cycle of a new GPS application, we invite you to try your
hand with the power and spe'éd of Oncgre' GPS. :
At Motorola, we are constantly on the éutting
edge of technology. While today’s Oncore

designs are setting new standards in subsecond

reacquisition times, tomorrow’s designs are Ontore certification standards are among the most ngid
in the industry, with over 70 lab, simlator urd road quall
already pushing the envelope with new ideas Ficotion tesis. We are atso one of the elite autormotive GPS

y Y A Suppliers 15 be gwarded the coveted QS-9000 certification
to stimuiate your imagination.

So if your goal is to design a superior product in the marketplace, score your next composition

with Oncore GPS technology. Call 1-888-298-5217 or visit us at www.oncore.motorola.com

Oncore GPS. It's not where you are, it's where you're going™

A mMoTOoROLA

Europe +44.1628.763.260 Asia +852.2966.4136

Motorola and M are registered trademarks of Motorola, Inc. Oncore is a trademark of Motorola, Inc.
©1997 Motorola, Inc. All rights reserved
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There's only one way to get
transformers gquicker than this.

Just say “PRONTO | 7; " and Signal

will ship you transformers in 24 hours.

When you're trying to get a product to market, there’s
no time to wait while a supplier builds transformers.
With Signal Transformer, you won't have to.

How do we do it? Thanks to our PRONTO" shipment
" program, we can ship
. thousands

of off-the-shelf
products, from
inventory, within
24 hours. And, in most cases, the same day. We do it
day in and day out. No ifs, ands, or buts. Furthermore,
because of our unique production methods, larger and
custom production orders are comfortably scheduled to
meet JIT deliveries as well.

In short, you don't need to be a rocket scientist to see
why Signal is the only name to remember in transformers.

For your free “PRONTO KIT" including our catalog,
design data sheets, a quick-reference selector chart.
and more, call 516-239-5777 (Ext. 243} today,

or circle the reader service number

| Signal Transformer
hﬂ? 77/7//7/7/7///4

Signal Transformer Co., Inc.
Insilco Technologies Group

500 Bayview Avenue
Inwood, NY 11096-1792
Call: 516-239-5777 - Fax: (24 hrs.) 516-239-7208

READER SERVICE 188



TECHNOLOGY

Computer Program Monitors
Microchip Etch Process

system that monitors the etching process during
A microchip manufacture is expected to dramatically

reduce the cost and effort of recognizing, locating,
and correcting malfunctions as they occur in production.
Such malfunctions can, on average, cost manufacturers
millions of dollars. The relatively low-cost technology
also rectifies fabrication errors in the last stages of man-
ufacture of printed-circuit boards. The seeds of the pro-
gram came from a Sematech project that began back in
September 1995, combining the resources of Advanced
Micro Devices, San Jose, Calif., and Sandia National
Labs, Albuquerque, N.M. The technique, invented by
Sandia scientists Pam Ward, Joel Stevenson, and
Michael Smith, officially began development in Decem-
ber of 1996.

The technique is based on work done jointly by San-
dia and the National Center for Manufacturing Seci-
ences, Ann Arbor, Mich., which improved the manufac-
ture of pe-boards. The initial problem researchers tried
to overcome was how to deal with the often tempera-
mental behavior of the two or three gases involved in
the etching process. In some instances, for example, a
leak may be present that allows air to enter and form its
own plasma. Or a flow controller may stick producing
the wrong mix. In other cases, the pumping speed may
be off. or a resicue of moisture may be in the system. All
of these factors can adversely affect the way the plasma
will perform.

Although the technique of monitoring plasmas to
etch circuits during pe-board manufacture is well
known, Sandia developed a computer program that
makes it possible to analyze the process as it occurs and
correct a variety of malfunctions before a batch is
spoiled. Although the technique can't detect the mo-
ment of complete removal of the epoxy smears that de-
velop near the end of the fabrication process, it can help
approximate the moment of removal by assuring that
the plasma is healthy and working accurately.

Because both printed-circuit boards and microchip de-
vices are etched by plasmas, the natural progression was
to translate the technology for use with microchips. The
recently developed microchip technique combines a new
version of Sandia’s sophisticated computer program with
a camera and peripheral equipment such as a laptop com-
puter.

The program works by controlling up to 64 pieces of
equipment, and once the monitor detects a failure, can
work to rectify it by paging for help, sounding an alarm,
running diagnostics, adjusting plasma parameters, and
replacing any needed parts. The camera is utilized to
spectroscopically analyze optical emissions from the plas-
mas as they etch the silicon wafers. Though the technique
isn't new, the software program allows near-instant
analyses of emitted wavelengths to detect if the plasma is
behaving incorrectly. It does this by pattern recognition,

which examines the plasmas fingerprint and compares it
to the fingerprint of a known failure.

Further details can be obtained by contacting the
Media Relations department of Sandia National Labs at
(505) 844-8066 or by checking out either of the Lab’s web
pages at http:/rwww.sandia.gov/media/whatnew. itml
or http:/unewe.sandia.gor/LabNews/LabNews.html. CA

Flat Plastic Displays Should Be
Ready By The End Of The Year

ommercial products using light-emitting polymer
c (LEP) technology, developed by Cambridge Dis-

play Technology Ltd (CDT), Cambridge, England,
are expected to enter volume production before the end
of the year, according to Mark Gostick, the company’s
marketing director. The first appearance is expected to
be in the form of backlights for displays and keyboards
in mobile telephones made by Philips Electronics BV of
the Netherlands.

Gostick explains that CDT holds 11 basic patents
covering light-emitting plastic materials, one involving
light emission from conjugated polymers. He claims
the patents are now “uncontested” following the with-
drawal of opposition and the signing of licenses by
Philips Components B.V. and UNIAX Corp., Santa
Barbara, Calif. German chemical firm Hoechst AG of
Frankfurt has been licensed to manufacture the poly-
mer materials.

To date, licenses have covered only what Gostick
designates “low information content” display devices
with fewer than 100,000 pixels. Applications include
backlights and monochrome digit displays for digital in-
struments, clocks, calculators, telephones, and the like.
Now Gostick is busy signing up licensees for high-infor-
mation-content licenses.

Already one such license has been granted for the
development of a 2.5-in. diagonal high-resolution dis-
play for use in “virtual reality” head sets. Gostick will
not name his most recent partner, but it has been identi-
fied as Integrated Device Technology Inc. of Santa
Clara, Calif. Additional partnerships will be consum-
mated by the beginning of 1998, Gostick promises, in-
cluding a deal with “a very large Japanese company”
that will develop high-definition full-color panels of at
least 12 in. diagonal for use in various computer dis-
plays.

So far, light-emitting polymer displays have been
limited to the emission of green light. But now Cam-
bridge Display is concentrating efforts on blue and red
displays, increasing efficiency and lifetime. Gostick
claims that lifetime has been extended now to around
15,000 hours continuous operation. Other areas for de-
velopment include the use of flexible substrates and the
use of materials other than glass. For more information,
visit Cambridge Display Technology Ltd.’s web site at
http/heww.cdtld.co.uk. Py
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“All the MIPS
Partners offer
great price/per-
formance. But if
you scored real high
on your SATs, you'll

probably choose NEC.”

"Re vera LSI Logic omnium
MIPS Partners sane electio
development tools eminentium
sapientissima est."

[“Actually, of all the MIPS Partners, LS| Logic is probably
the smartest choice for leading development tools.”)

pursue you



“If you're looking for a world-class supplier, go to any MIPS Partner But did
you know, IDT is on Mensa's list of fun places to visit in California?"

“I'm not suggesting that Toshiba is a smarter choice for this open architecture,
but | heard Stephen Hawking was seen wearing one of our T-shirts."

“It's okay if you choose one of the other MIPS Partners besides Philips
for scalability. After all, there's always the temporary insanity plea.”

What a truly unique collaboration: one part collectivism, five parts capitalism. Think about it, five world-
class semiconductor companies promoting the MIPS® RISC architecture, who compete for your design win.
The huge benefit, of course, is choice. Each partner is a powerhouse on their own and
produces numerous versions of this open, scalable architecture, including standard ICs, ASICs
and ASSPs. So you're certain to get the perfect processor for your design and the optimal
price/ performance. You also get the broadest range of industry-leading tools. Which means your design flies
into the market faster. And you can get them for considerably less than those conventional processors.
To feel the rapture online, simply type www.TeamMIPS.com. Partners working together. Each with
their own strengths. Competitors fighting for your business.
As they say, “All is fair in love and design wins.”

www., TeamMIPS.com

Only MIPS RISC embedded

s LI 0 phitps e mmtirs,
@r«nw nc NEC Semiconductors TOSHIBA ( 7 of m/pedommm,
- y manufacturing expertise

2 and development tools

»
SiliconGraphi
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New Characterization Technology
Targeted At Intellectual Property

technology agreement between Synopsys, Moun-
tain View, Calif., and Advanced RISC Machines,

Los Gatos, Calif., will aim to develop a new tech-
nology for complex intellectual-property (IP) core char-
acterization used in systems-on-a-chip (SoC) designs.
This partnership is expected to provide designers with a
reliable methodology for exchanging timing informa-
tion, reduce the risk of misinterpreting delay numbers
without sacrificing performance, and cut the turn-
around time from a week down to one day. Conse-
quently, designers are able to save literally months of
expert resources.

This characterization technology for complex cores
will be based on a combination of the EPIC-based Ana-
log Circuit Engine (ACE) technology and a newly de-
veloped hybrid static/dynamic analysis. In effect, it will
provide design knowledge encapsulation to adequately
measure complex timing and behavior (state-dependent
delays), and provide Spice-level accuracy on designs
with millions of transistors. It takes a designer’s knowl-
edge of critical parameters and encapsulates them
within a control file. As a result, designers who don’t
have in-depth knowledge about the core, but wish to use
it, can still characterize to a new process without help
from the original designer. The control file is created as
a by-produect of the design process and thus requires
minimal design overhead. The characterization technol-
ogy solution will include a complete set of API functions
that let users control output format, including SDF and
STAMP.

This solution is meant to replace existing gate charac-
terization systems that have proven inadequate for ad-
vanced devices containing soft/firm/hard cores of IP.
Synopsys plans to release a product with this technology
in the last quarter of this year. For further details on the
technology, contact the company at (415) 962-5000, or
visit its web site at http/www.synopsys.com. CA

Behavioral Language Eyed As
Driver Of Mixed-Signal Apps

)y help spur the growth of multi-domain designs for
Tmixed-signal IC and pe-board markets, Mentor

Graphics Corp., Wilsonville, Ore., and European-
based LEDA S.A., are jointly developing an implemen-
tation of a VHDL-AMS analog behavioral language.
The implementation will support the IEEE VHDL-
AMS 1076.1 standard, and rely on the use of the Eldo
analog simulation kernal.

Once completed, the implementation will allow
mixed-signal engineers to simulate both analog and dig-
ital parts of a system simultaneously, as well as develop
a comprehensive system verification strategy. In addi-

NEWSLETTER

tion, it will provide a migration path for designers to
move from a traditional analog design methodology,
based on Spice or its derivatives, to a faster system-
style top-down approach that’s unrestricted by lan-
guage limitations. As a result, engineering teams will
have the flexibility to choose the analog behavioral lan-
guage, whether Verilog-A/MS or VHDL-AMS, that
best fits the needs for a particular design block, without
the worry of how to simulate the design. As an added
benefit, the planned implementation will allow mixing
and matching of VHDL-AMS and structural device-
level descriptions.

As part of the agreement, Mentor Graphics will offer
a VHDL-AMS simulator that will include LEDA’s
VHDL-AMS Analyzer. The product, which will be part
of Mentor’s family of advanced system-verification so-
lutions, will be available shortly after the standard is fi-
nalized. In the meantime, the two companies will con-
tinue their work within the IEEE committees on
VHDL-AMS 1076.1 standards enhancements. For fur-
ther details, contact hittp://www.mentorg.com. CA

Specialized Flat-Panel Displays
Meet Stringent Standards

number of display-based applications, such as in-
Astrumentation, industrial control, factory automa-

tion, and entertainment, are known for their strin-
gent design requirements. Two of the most important
requirements include the ability to offer wide viewing
angles and to function under extreme environmental
conditions. Until now, the CRT has been the technology
of choice for these applications. But many have sought,
with limited success, to use liquid-crystal-display
(LCD) technology as a replacement to the more tradi-
tional CRT.

A year-long alliance between Honeywell Business
and Commuter Aviation Systems, Phoenix Ariz., and
Mitsubishi Electronics America Inc., Sunnyvale, Calif.,
now hopes to overcome the limitations of the LCD tech-
nology through the development of a flat panel display
referred to as DU-1080. This color, thin-film transistor
(TFT) LCD will be specifically targeted for application
in business aireraft and regional airlines.

At the heart of the device will be an LCD based on
Mitsubishi's ANGLEVIEW flat-panel-display technol-
ogy. It will incorporate Mitsubishi’s panel and panel
electronics combined with Honeywell’s system-level
technology to meet the stringent front-of-screen per-
formance requirements of avionics displays. The panel
and panel electronics technology will enable the richly
saturated color and wide viewing angle capabilities.
For additional details concerning this ongoing alliance,
contact either Steve Henden of Honeywell at (602) 436-
5312, or John Garner of Mitsubishi Electronics America
at (408) 730-5900. ca

Edited by Roger Engelke




Whatever The Technology...

You Still Need To Ring My Bell

How will your design keep in stride with the explosive pace The UCC3750 Source Ringer Controller
+" of information technology with both new and old means of
/ connectivity? Whether your design requires a fiber, twisted
pair or coaxial cable line - the push is to develop the ring signal at Offset Voltage
the curb within the remote switching module (RSM). The new UCC3750 is the
first monolithic ringer circuit to make fiber to the curb a reality, and with its pin
selectable reference frequency, it guarantees to ring your bell with optimum

e~ ¢ Develops a High Voltage AC Ring Signal and DC

4 Selectable Ringing Frequency for Different Phone
Systems (20Hz, 25Hz and 50Hz)

versatility. By generating a high voltage AC ring signal and a DC offset voltage ¢ Onboard Low THD Sine Wave Reference

in a single power conversion, your design is streamlined in less space and

with the most cost-effective solution. 4 Simple and Efficient Single Stage Converter Topology
For samples, demo board and detailed application information, give us a ¢ Overcurrent and Short Circuit Limiting

call today.

@ UNITRODE

The Linear IC Compuny Everyone Follows

TEL: (603) 429-8610
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Dont just raise your expectations.

Double them.

Intel’s new StrataFlash™ memory.
2X the bits in 1x the space.

Storing two bits of infor-

intg). . .
;;" mation per transistor,
iig instead of the usual one,
Fant

was once mere fantasy.

But leave it to Intel, the leader in flash
technology, to find a way to do it. And
make it easy and economical, too.

One architecture for code or data

What you thought would never happen
is now possible with Intel’s StrataFlash™
memory. Finally, you have all the density
you need for large code or data storage
in one architecture. With stand-alone,
single chip solutions and the renowned
reliability of your familiar NOR archi-
tecture, Intel has made multi-level cell
flash memory a reality.

Unprecedented density and more

Intel’s StrataFlash memory is the only
flash NOR architecture that provides
up to 64 Mbits of density in a single
chip. And you get an upgrade path to
128Mbits and beyond. It’s available in
various densities and package options.

including industry standard TSOP as
well as SSOP. What's more, with its new
MicroBGA” packaging, Intel StrataFlash
memory gives you the highest density
available in the smallest form factor.

Compatibility plus support

With Common Flash Interface, an open
flash specification supported by leading
NOR manufac-

turers, you can Leading-edge technology
count on future for cost-effective solutions.

compatibility and
cross-vendor support. Plus, we can
provide the tools you need in all stages
of your system design, including free
software and behavioral models.

Realize the possibilities
The time has come to change your expec-
tations. Because now with StrataFlash
memory from Intel, the possibilities are
endless. For pricing, availability and
product information, visit our Web site,
or call 1-800-879-4683, ext.435.
; »> ‘developer.intel .com/design/pearls

intel.

The Computer Inside.
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SP504

The Future of Network Communication
in a Single Chip.

The SP504 is the newest release in the SP500 Series The SP504 offers an efficient single chip solution
family of programmable serial interface : oo for serial ports that require supporting
transceivers from Sipex. Built on market B multiple physical interface standards.
experience, the SP504 includes such Serial port designs for Frame Relay,
features as single resistor V.35 X.25, and networking routers can be
termination, programmable charge simplified by the SP504. The SP504
pump, and two new modes of operation, can be used in either DTE
V.36 and EIA-530A. or DCE systems.

The SP504 supports the popular interface standards If Board Space, Power, or Performance
for Wide Area Network serial ports: RS-232 (V.28), NAN are problems with your WAN port,

U T B B O B
111311111

RS-422 (V.11), V.35, V.36, EIA-530, or EIA-530A. the SP504 is the simple solution.

22 Linnell Circle, Billerica, MA 01821 Tel. 978-667-8700 Fax 978-670-9001 web site: www.sipex.com
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Throw Away Those Silly Little 3D Glasses!
New Interactive Display Frees Users From Wearing Them

ention 3D displays—such as
M those for movies and video

games—and the need to wear
special polarizing glasses immediately
comes to mind. To that end, the first
professional 3D-viewing systems based
on polarized glasses are currently avail-
able commercially. But the Heinrich-
Hertz Institute, Berlin, Germany, has

| gone one step further: scientists there

have developed a system that allows
the display of 3D graphics from a PC
monitor’s screen without the need to
wear special glasses. The implementa-
tion is a first step toward 3D displays
for PCs or other desktops that are not
yet close to market availability. They've
further demonstrated an interactive 3D
display that interprets the viewer’s in-
terest by reacting to eye movements.

The institute’s scientists placed a
“lenticular screen” made by Carl Zeiss
AG, Oberkochen, Germany, in front of
an LCD screen. This allows the LCD
screen to display the image contents of
the left and right data sources simulta-
neously in columns one beneath the
other (Fig. 1). As a result, columns 1, 3,
5,7, ete., display the information for the
left eye, while columns 2, 4, 6, 8, ete.,
show the information for the right eye.

The lenticular screen separates the
two stereo pictures for the viewer’s
eyes. A head-tracking mechanism auto-
matically tracks the movements of the
viewer’s head. Depending on these
movements, the screen is mechanically
adjusted to the left or to the right.

In a demonstration, the scientists
used a flat thin-film-transistor (TFT)
LCD color screen with a diameter of 14
in. and a resolution of 1024 by 768 pixels,
resulting in stereo resolution of 1024 by
384 pixels. The lenticular screen adjust-
ment had a mechanical positioning pre-
cision of 1 um. Two IR sensors were em-
ployed to track the head’s movements.

Input signals were either two analog
CVBS camera signals (one for the left
and one for the right eye) or a digital PC
SVGA signal. The display unit’s overall
dimensions are 394 by 384 by 144 mm.

Other scientists at the institute con-
sidered practical implementations of 3D
displays for PCs. They reason that 3D
viewing on a PC can mean a lot more

than just the display of 3D images, such
as images in CAD programs.

The advent of graphical-user inter-
faces like windows, icons, and mouse
pointers have considerably simplified
the use of computer programs and files,
compared with purely text-oriented in-
put and output techniques. However,
strictly 2D surfaces present obvious re-
strictions: when several applications
run simultaneously, overlapping win-
dows make it more difficult to watch the
screen and to follow its contents.

A demonstration system dubbed
BLICK (the German word that means
“view”) which was developed at the
Heinrich Hertz Institute promises to
clean up the virtual desktop (Fig. 2).
Stepping into the third dimension, it has
opened up the possibility of providing
documents, video images, application
programs, databases, and networked
computers with a clearer and more

readable viewing structure.

The system’s key elements are the |

aforementioned 3D display, a graphical
3D-user interface, a camera to measure
the head’s motion (a head-tracker or ob-
server detector), and a system to gauge
the direction of the user’s gaze (eye-
tracker). The display eliminates the
need for 3D-viewing glasses and gives
the user a genuine 3D representation of
images produced either directly by the
3D visual operating system, or for video
conferences by a stereo camera. With
the head-tracker, a simple movement of
the user’s head can pull formerly hidden
objects to the screen. Simultaneously,
the eye-tracker determines the move-
ments of the user’s eyes and adjusts the
screen so that only the object being
looked at appears in full focus. Objects
out of the user’s gaze are temporarily
considered unimportant and therefore
shown out of focus to ensure that they

Display

(b)

~——Note:LRLRLR

Lenticular screen

7

s

Autotracking of the lenticular screen
in case of a head movement

1. A lenticular screen allows the separation of viewed images created in a raster-scan mode (a).
When placed in front of a flat LCD screen, the screen allows automatic tracking of a 3D image (b).
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TECHNOLOGY BREAKTHROUGH

| fade out of the viewer’s perception.

Another important feature of
BLICK is eve control. By interpreting
the user’s eye motions in the context of
an application or by reacting to the user
looking at an icon or a “hot” word, the
system starts applications, shows con-
nections between data objects, and
downloads a hyperlinked document
from the Internet. “If the system an-
swers quickly and precisely, the user
will forget that the computer is watch-
ing him,” claims Dr. Siegmund Pastoor.,
BLICK project manager at the insti-
tute. “The viewer gets the feeling of
communicating with an intelligent sys-
tem that reacts to his intentions even
before he has expressed them.”

Because the eyes’ movements are
measured as well, it would not be possi-
| ble to use any kind of polarizing glasses.
The eye tracking is used to estimate the
currently fixed viewing point within the
3D display’s viewing room. This infor-
mation is required to realize the non-
command-based interactions as well as
to implement the change of the image
definition (focusing intensity).

The institute’s scientists opted for the
cornea reflex method because of its high
precision and stability. Here, the
viewer's eve is lit with low-intensity IR
light. The [R LEDs are mounted at a
distance from the optical axis of the cam-
era. As a result, the pupil is displayed as
| ablack dot in the camera picture.

The centey of the pupil and the light’s
reflection on the cornea are found rela-
tively fast due to a new algorithm that
offers more than 20 measurements/s on
a standard SG1/02 workstation without
dedicated DSPs. After a simple user-
dependent calibration, the vector from
the center of the pupil to the light’s re-
flection is used to estimate the viewing
direction with a precision of about 0.4°,

The head-tracking system stores the
user’s facial data and segments it into
i single elements like skin color and

movement. Then the calibration pro-
gram waits for a non-user-controlled
closing of the eyelid. This happens auto-
matically in order to lubricate the eye.
Closing of the evelid is sufficient to iden-
tify the eye region within the face data.
The relevant pattern is stored and used
to find back the eyes’ position after head
movements. The darkest part in the eye
pattern marks the position of the pupils.

A core element of the interface is a
new operating system that supports

3D display

Head-tracker
tamera

3D-user interface

Interactive 3-D
Visualization for
Autostereascopic
| 3. Displays

Infrared-LED and eye-tracker camera

2. A demonstration system developed by scientists at the Heinrich Hertz Institute allows
instantaneous interactive viewing of 3D images on u desktop computer. The system uses the

lenticular screen described in figure 1.

the 3D display, the act of “‘active seeing”
and does not require instruction-based
interactions. The operating system is
based on the technique of visual pro-
gramming (in terms of the 3D display)
and on object-oriented programming
(in terms of adaption and addition of al-
ready available program functions).

Elementary blocks of the operating
system are objects with defined input
and output interfaces dubbed “docks.”
The datastream between objects is
maintained by connecting relevant input
and output docks via pipelines. Several
objects can thus be connected to modules
(text. image, and video modules) which,
respectively, can be joined to aggregates
with an overall functionality (an applica-
tion program) by means of tool modules.
The interaction of the moadules and the
use of the system resources is monitored
by special managers (module, pipe, re-
source, and graphics managers). Module
managers ensure that existing mocules
are available in a sorted tree that can be
loaded from a library upon request. The
graphics manager visualizes active ob-
Jjects and pipelines them to the user in
the desired way.

Imagine a file selector to the file man-
ager existing in Windows, where you
see several boxes (directories) with files
inside. The viewer looks at one of these
directory boxes in the background, re-
sulting in the creation of a pipeline con-
necting a “selector” with the relevant di-

rectory box. A long arm reaches out of
the selector and at the end of this arm,
there’satray where the vieweris able to
view the table of contents of the selector
(equivalent to the selected directory
boxes table of contents).

Having read the file names, the
viewer turns his view to one of the text
viewers at the right part of the screen.
Immediately, a text page with the con- |
tents of the file where the user had the
last view appears. Everything happens |
interactively without entering any
short keys and without clicking the
mouse in a non-order-based manner.

In a similar manner, hyperlink con-
nections can be established with a web
browser by remaining at the relevant
URL link kevword for a short period of
time (e.g., 150 ms). The fitting docu-
ment then appears in the foreground
while the other documents are made
smaller and shifted to the background.
Looking at one of the background docu-
ments is enough to fetch it back to the
foreground. By changing his viewing
angle (which means by moving his
head), the viewer is able to look at docu-
ments that were previously not visible.

For more information, contact Dr.
Siegmund Pastoor at the Heinrich-
Hertz Institute, Nachrichtentechnik,
Einsteinufer 37, 10587 Berlin, Ger-
many; +49 30/31 00 24 35.; fax +49 30/31
002213

Alfred Vollmer
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M Looking at electronics technologies aimed at consumer applications

849-8069; e-mail: 76061.3671@compuserve.com.

Liquid Crystal Displays
Expand Their Empire

Recent Technological Developments Broaden The Playing
Field As Flat-Panel Displays Look To Replace CRTs.

; CHRIS CHINNOCK, Technical Marketing Service, 47 East Rocks Rd., Norfolk, CT 06851; (203) 849-8059; fax (203)

iquid crystal displays (LCDs) are
' lthe most dominant flat-panel dis-

play (FPD) technology available to-
day—and for the foreseeable future.
Driven by the demand of the notebook
computer market, both thin-film tran-
sistor (TFT) and supertwisted nematic
(STN) LCDs are showing steady im-
provement, and manufacturing capac-
ity continues to increase. But LLCDs are
now moving bevond their traditional
| notebook base into new applications.
| Perhaps the biggest *‘killer app” that
LCD manufacturers are eying is replac-
ing the CRT ina wide variety of applica-
tions. Eventually, they hope to replace
the monitor at your desktop computer.

While LCDs continue to show aston-
ishing growth, it is not without risk.
The most fundamental concern is with
supply and demand, since this will
drive manufacturing investment and
profitability for years to come.

One major issue facing FPDs is
whether consumers will soon move be-
vond the 12.1-in. standard notebook size
to 13.3-in. displays. If there is rapid
movement to this bigger size, it could
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set off a new spiral of plant investment
with a potential price plunge for 12.1-in.
displays. This situation is exactly what
happened two vears ago when con-
sumers moved from 104 in. to 12.1in..
According to Joel Pollack, display
marketing manager, Sharp Electronies,
Camas, Wash., the debate may alreacdy
be over. “Initially, I didn't think con-
sumers would want a 13.3-in. display in
a notebook because it was becoming too
big and heavy, and pricey. But now |
think there will be substantial demand
for this size,” he says. What he sees
emerying is perhaps a new class of com-
puter: a hybrid between a desktop and a
notebook. Such a computer would be
used as a desktop machine, but also
would be semiportable for occasional
use in another office and at home. Al-
most all computer makers offer, or are
planning, computers for this purpose.

Desktop Monitors

Until recently, LCDs have mostly
created new products and product cat-
egories such as laptops or palmtops.
But they're now beginning to replace

TABLE 1: COMPARING FLAT-PANEL DISPLAYS AND GRT MONITORS

Parameter Typical 15-in. flat-panel monitor Equivalent 17-in. CRT monitor
Depth . 5 in. or 7 in., including base . v 18in. VA,
Weight 15 Ibs 40 Ibs

Power consumption 40 W 125 W
Emissions Extremely low EMI inherent with high-voltage
electron beams
Cost STN: $1500-$3000 $600-$900

TFT. $2700-$5000
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CRTs in established product areas. The
biggest application is replacement of
desktop computer monitors, but it’ll be
a few years before these flat-panel
monitors have much of a volume im-
pact. Before such a monitor reaches the
average consumers desk, it will appear
in higher-end applications that can sup-
port its initial higher cost—financial
trading, medical imaging, transporta-
tion, information kiosks, CAD/CAM,
and graphic design.

Flat-panel monitors are smaller and
less bulky than CRTS (Tuble 1). But theze
advantages come with a hefty pricetag—
they cost two to five times as much as an
equivalent CRT. How fast they take off
will be driven by pricing and capacity.
Pam Himmel, monitor marketing
manget, NEC Technologies, Kanagawa,
Japan, thinks that “market penetration
seems to take off at two times CRT prie-
ing.” Others think 1.5 times is the magic
number: But no one knows for sure. Com-
pounding the problem is capacity. Most
TFT-LCD factories are running full-tilt
to meet 12.1-in. demand, and can devote
only a small portion of production to
larger-sized displays for desktop moni-
tors. Even il huge demand developed
overnight, the factories could not supply
it. Moreover, next-generation facilities
are needed to support even larger sub-
strate sizes for economical production of
bigger displays.

TFTs Improve The View
TFTs continue to show steady
progress in pushing the performance
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mml’ower Op Amps!

OPAB36

0PA241

Battery Operation e 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—125uV. 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
(Ig=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

tough applications.

0PA336 (single)........... $0.60 in 1000s
0PA2336 (dual) .....c.oovevereennen. $1.00 in 1000s
OPA4336 (quad) $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.

0OPA241’s laser trimmed bipolar input stage provides
fow offset voltage (250pV max) and drift is only @
1pV/C. Industry standard 8-pin DIP and SO-8

versions allow this versatile performer to @
replace many common op amp types.

()P S e oo $1.06 in 1000s

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

www.burr-brown.com/Ads/0PA336-Ad. html

BURR - BROWN®

T
Burr-Brown Corporation » P.0. Box 11400 « Tucson, AZ » 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133  hitp://www.burr- hrown com/
Distributors: Anthem: (800) 826-8436 » Digi-Key Corp: (800) 3384105 + Insight Elecironics: (888) 488-4133 » J.1.T. Supply: (800) 246-9000 + Sager Electronics: (800) 724-3780 » SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS LIQUID CRYSTAL DISPI.AYS]

envelope. For example, the demands of
notebooks are producing TFT displays
with more pixels. They’re thinner,
lighter, and less power hungry than their
predecessors. For CRT replacement,
the push is to much larger and brighter
displays with wider viewing angles.

It is perhaps in these non-laptops that
show the most interesting advances.
Many industry observers now say that
some of these displays actually have bet-
ter performance than CRTs. With con-
trast ratios exceeding 300:1, brightness
of 250 Cd/m?, and full gamut of colors,
they do indeed provide a compelling vi-
sual display. Most of these improve-
ments are the result of shrinking transis-
tor and bus geometries (higher aperture
ratios); bigger and more efficient back-
lights; plus advances in display drivers,
polarizes, films, and color filters.

The one area where most experts
maintain that LCDs are inferior to
CRTs s in viewing angles. But that dis-
parity no longer applies. A host of new
methods are now available to boost
viewing cones to 140°, which is very
close to the CRTS’ range.

For the laptop, having an active ma-
trix display with a nonsymmetric view-
ing angle of +45° left/right, +10° up, and
-30° down, is actually sufficient. Such
restricted viewing cones are good for
privacy, but are generally unacceptable
for most CRT replacement applica-
tions. In addition, all LCDs suffer im-
age reversals and reductions in con-
trast, color purity, and brightness as
the viewing angle increases. This phe-
nomena is caused primarily by differ-
ences in the optical path length as light
moves through the LCD structure.

A variety of techniques have been
developed to offset this effect. Dual or
multidomain techniques, which widen
viewing cones to 80° up/down and
right/left, are being phased out due to
the higher cost and optical artifacts
they produce. Optical compensation
films are easily bonded to the polariz-
ers, and widen the up/down viewing an-
gle to 90° and right/left viewing angle
to 120°. While this solution is effective
in expanding viewing in one direction,
it’s far tougher to use in expanding
viewing in all directions

Reducing the thickness of liquid-
crystal layer (cell gap) from 4.5t0 5.0 um
to about 4.3 pm helps reduce optical path
length differences, improving off-axis
contrast ratios with little image rever-

Conventional color

Parameter STN display

Contrast ratio

Response speed 300-350 ms 150 ms (90 ms by the 150 ms (100 ms by the
fourth quarter 1997) fourth quarter 1997)
Number of colors 16 M* 16 M 256k
Shadowing 6% to 24% Little to none _ <5%
Price X W 1.3X
* = Obtained with external graphics controller cards; ** = color-palette capability is built into module.

sal. Combining optical compensation
with cell-thickness reduction is a popu-
lar technique that Dale Maunu, product
marketing manger at Mitsubishi,
Kanagawa, Japan, says, “will become
widespread this year.” Up/down view-
ing improves to about 110°, while
left/right viewing can reach 140°.

In addition, two new LCD architec-
tures have been developed that pro-
vide outstanding viewing cones. In-
plane switching, developed by Hitachi,
Ibaraki, Japan, modifies the internal
LCD structure to obtain up/down and
left/right viewing of 140°. With tradi-
tional LCDs, the electrodes that con-
trol the orientation of the liquid crystal
molecules are fabricated on separate
glass substrates and placed on either
side of the liquid crystal material. But
with in-plane switching, the control
electrodes are fabricated on a single
glass substrate. While excellent view-
ing angles are possible, the new elec-
trode structure reduces light through-
put, and the liquid crystal switch
method slows the speed of response.

Fujitsu, Miyazaki, Japan, has devel-
oped a technology called vertically
aligned LCD that also can produce
up/down and left/right viewing of 140°.
To do this, they chose a new liquid crys-
tal material that aligns its molecules
vertically and perpendicular to the glass
substrates. When voltage is applied, the
liquid crystal molecules rotate to nearly
parallel to the glass substrates. Fujitsu
has combined the technique with a mul-
tidomain technology to obtain wide
viewing angles, fast response times, and
high contrast ratios.

STN Still Has Legs

STN (passive-matrix) LCDs are pop-
ular for many applications because
they’re half the cost of comparable TF'T
displays. Historically, however, their
performance has always needed im-

|

»

TABLE 2: COMPARING BASIC i
PARAMETERS FOR A 12.1-IN. SVGA COLOR STN DISPLAY ]
\

SuperClear display
(Hitachi)

HC addressing
(Sharp)

provement. But that has changed. Both
Sharp and Hitachi are shipping displays
that dramatically improve shadowing,
contrast, and response speed (Tuble 2).
Both companies use a technique
called multiline addressing. While other
companies, such as Motif, Wilsonville,
Ore., and Optrex, Tokyo, Japan, have
developed multiline addressing tech-
niques, Sharp and Hitachi demon-
strated 12.1-in. SVGA displays at SID
‘97 that were impressive. The picture is
crisp, bright, and able to show win-
dowed videos with little image blurring.
While not at the level of current TF'T
performance, it may be equivalent to
where performance was two years ago.
Multiline addressing discards today’s
way of sequentially addressing rows in
the display. Instead, using algorithms
and memory, incoming images are ana-
lyzed to determine which rows should
be updated most frequently. In this way,
areas of fast motion are updated more
often then areas of little or no motion.
This driving-scheme optimization pro-
duces a faster speed of response. How
these algorithms accomplish this feat is
what distinguishes the various multiline
addressing approaches from each other.
In addition, improved processing pa-
rameters have helped to eliminate
shadowing, or crosstalk between adja-
cent rows. Contrast has been improved
through thinner cell gaps, compensa-
tion films, and better drive techniques.
These achievement milestones are
significant because it breaks through a
performance wall which has held STNs
at about 10 to 11 in. and VGA resolution.
Now, 17-in. XGA STN displays are
available, but multiline addressing tech-
niques only have been used on 12.1-in.
displays so far. Expect to see them ex-
tended to larger displays very soon,
however. These improvements will ex-
tend the life of STN for quite some time. |

Even more important perhaps, now :
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Single Sunply microPOWer
INSTRUMENTATION AMPLIFIER

Output
Swings
Rail-to-Rail

Range To
Negative
Rail

e 2

microPower Instrumentation Amplifier Key Specifications
INA122 is a single-supply, microPower instrumentation amplifier e Low Quiescent Current...........c..coooveiiiiiiiencns 60pA
that operates on only 60pyA—an industry first! Its two-op-amp « Wide Supply Range:
design provides excellent performance and is ideal for portable SINGIE SUPPIY ..o 2.2V to 36V
instrumentation, battery operated equipment, industrial sensors, Dual Suppl ~0.9/+1.3V to £18V
R S PPIY v 9/+1. +
XS A les fromi 2.9V to 36V » Common-Mode Range............cccoevvninninnecnnns (V=)-0.1v

can operate wi smg ¢ powgr SR LA LA o Low Offset Voltage ..........ccceveiveviicicncnn, 250pV max
as well as from dual supplies. The input common-mode range )

o Low Offset Drift.....c.ooveireiiiiiie 3uVv/°C max

extends to 0.1V below single supply ground. One resistor sets
gain from 5V/V to 10,000V/V. + Low Input Bias Current...........ccccooooviinncnee 25nA max

.  Packages: 8-Pin DIP and SO-8 surface mount
Better than “Build Your Own”
* Priced from $2.35 in 1000s
You need more than single supply op amps and precision resistors

to make an IA like the INA122! Special input buffers offset the Burr-Brown offers the industry’s most complete selection
input voltages to achieve common-mode range to (and below) the of precision instrumentation and difference amplifiers. Find
negative rail. INA122's precision, ratio-matched resistor network them all at our web site.

offers excellent common-mode rejection at an affordable price

and a minimum of circuit board area. www.burr-brown.com/Ads/INA122-Ad.html

BURR - BROWNZ®
Burr-Brown Corporation

S S S S

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: Anthem: (B00) 826-8436 » Digi-Key Corp: (800) 338-4105  Insigit Electronics: (888) 4884133 + J.LT. Supply: (800) 246-9000 « Sager Electronics: (800) 724-3780 » SEMAD (Canadal: (800) 567-3623
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TECH INSIGHTS LIQUID CRYSTAL DISPLAYS |

STNs can be incorporated into desktop
monitors at much lower price points
with acceptable performance. STN fac-
tories don't face the same demands as
TFT factories, thus they ean better re-
spond to increased demand.

Low-Temp. Polysilicon Ready

While CRTs are still used in some
projection products, they’re rapidly be-
ing displaced by produets that use
FPDs. Today, three technologies are in
use for tlat-panel-projection products:
amorphous silicon, high-temperature
polysilicon, and digital micromirrors.
But an emerging technology, low-tem-
perature polysilicon, soon may ehange
the dynamics of this market

Overhead panel products are paper-
sized (8.5 in. by 11 in.) projection de-
vices meant to be used with 4 conven-
tional overhead projector. While such
products were early flat-panel leaders,
their popularity is now fading in favor
of more integrated systems. Inte-
grated projectors include their own
light source and opties, and produce a
much better image.

For integrated projectors, both amor-
phous silicon and polysilicon-active-ma-
trix LCDs are commonly used. Sharp,
for example, is a supplier of amorphous
silicon 6.4-in.-diagonal projection dis-
plays with VGA and SVGA resolution.
Amorphous silicon panels are made with
the same process used to make laptop
displays. They're bigger than polysilicon
panels, and require interconnection of
the off-screen driving electronics.

Polysilicon has higher electrical
characteristics than amorphous silicon.
These traits allow fabrication of
smaller on-sereen transistors and dri-
ver electronics all on the same sub-
strate. The benefit is a more integrated
display that also can enable smaller,
brighter, and lighter projectors. The
trade-off is that expensive and small-
diameter quartz substrates must be
used, limiting economies of scale and
keeping prices high. Primary suppliers
such as Sony, Kanagwa, Japan; Seiko-
Epson, Nagano, Japan: and Sarif, Van-
couver, Wash., offer VGA and SVGA
products in the 2-in to 5-in size range.
Polysilicon products also are used in
camcorder viewfinders and in head-
mounted displays, such as virtual-real-
ity gaming.

High-temperature polysilicon pro-
cessing actually converts amorphous

silicon to polysilicon in an oven. But
new laser-conversion techniques allow
lower processing temperatures and
thus, the use of traditional glass sub-
strates. This trend will help lower costs
by 35% to 40%, and allow much larger
polysilicon displays to be produced.

Most vendors seem to be sticking
with smaller-sized, low-temperature
poly displays to start. Sharp and Seiko-
Epson are sticking with projection
products, Sanyo, Gifu, Japan., is eving
the camcorder market, and Sony is
planning a joint-manufacturing venture
that would target the automotive indus-
try, But Toshiba, Yokohama, Japan, has
announced it will develop large diagonal
displays using the technology. Accord-
ing to Sharp's Pollack, “We are probably
now on the verge of finally seeing vol-
ume production of low-temperature
polysilicon products.” Look for the com-
pany to begin sampling displays before
the end of the year

Virtual Displays

Significant, and perhaps, revolution-
ary progress also is being made on new
technologies that will produce virtual
displays (Tuble 3). The idea is to use opti-
cal magnification to produce an image
that appears bigger and farther away
than it actually is. Head-mounted de-
vices (HMDs) for gaming and monitors
for wearing computers (used in mainte-
nance and inspection applications) are
typical virtual displays. A head-mounted
monitor, for example, may use a tiny 1-in.
display that's within an inch or two of the
eve, but the image could look like a desk-
top monitor at arm’s length.

But these devices have not fared

TABLE 3: TECHNOLOGIES VYING
FOR USE IN PRODUCTS WITH VIRTUAL DISPLAYS

well in the market. HMD manufactur-
ers Virtual Vision, Redmond, Wash.,
Virtual I/0, Seattle, Wash., and Forte,
Rochester, N.Y., have all fallen by the
wayside. The problem, according to
Glen Kepthart, vice president of mar-
keting for display products at Kopin,
Taunton, Mass., is that “development of
content has been slow, resolutions have
been poor, and price points too high.”

Nevertheless, big things are hap-
pening in virtual displays. For exam-
ple, new technologies are emerging
that address performance and, hope-
fully, price issues. This new erop of dis- |
plays boost pixel densities up to a
whopping 2500 lines/in. In addition,
new market opportunities are being
explored-mail/fax viewers, web
phones, digital cameras, smart-card
readers, and DVD viewers.

Kopin, DisplayTech, Longmont,
Colo., and Siliscape, Palo Alto, Calif.,
are all introducing new L.CD technolo-
gies that have impressive pixel density
in very small packages. For example,
DisplayTech’s device features 640 by |
480 pixels at about 2000 lines/in., while
Kopin’s CyberDisplay features 320 by
240 pixels at 1700 lines/in., with 2500
lines/in. planned by the end of the year.

Siliscape, a Silicon Valley start-up,
plans to sample their new miniature dis- |
play soon. The SVGA device features a
2500 dot/in. resolution, and is packaged
with a compound optical system that's
only 0.81 in. by 1.19 in. by 0.44 in. “We
have no problem showing 10-point text
on our displays,” says Alfred Hilde-
brand, Siliscape’s president and CEO.

Kopin's LCD technology fabricates
the electronics in silicon at a traditional

Resolution
Company Technology and color Diagonal size Deliver time frame
: ! * RIGE. rsciie Fs it |
Siliscape LCD on silicon 800 by 800 pixels | 0.36 in. | Sampling mid '97 | |
Color { 1
Kopin LCD on glass with | 320 by 240 pixles 0.24 in. Sampling now
lift-oft silicon Amber
electronics
Displaytech | Ferro-electric LCD | 640 by 480 pixels 0.4in. Sampling now
on silicon Color
Motorola GaAs LED array | 240 by 144 pixels Not available Sampling now
Amber
Planar Active-matrix 640 by 480 pixels 0.76 in. Sampling now
electroluminescent Yellow
display on silicon |
Reflection Scanned linear 864 by 256 pixels Not applicable In production
Technology array of LEDs Red
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How Low Can We Go?
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20pA

As Low As You Want!— W4 For battery powered and portable instrumentation, data

Burr-Brown continues to lead the industry by providing the lowest acquisition systems, and tough industrial environments, we

power solutions without compromising speed, resolution, or challenge you to take your designs to the bottom of the power

design flexibility. curve. How low can you go?

Resolution Input Power Power Packages FAXLINE# Reader

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

w| ADS7816 12 +5 1.9 Yes  8-DiP, S0-8, MSOP-8 11355 80

&| ADST7817 12 +2.5 2.3 Yes  8-DIP, SO-8, MSOP-8 11369 81

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

§ ADS1212 22 at 10Hz, 16 at 1kHz +5 1.4 Yes 18-DIP, SO-18 11360 83

o | ADS1213 22 at 10Hz, 16 at 1kHz +5 1.4 Yes 24-DIP, S0-24 11360 84

<| ADS1214 22 at 10Hz, 16 al 1TkHz  +320mV 1.4 Yes 18-DIP, SO-18 11368 86
ADS1215 22 at 10Hz, 16 at 1kHz  +320mV 1.4 Yes 24-DIP, S0-24 11368 87
Product lg (pA) Description Channels Packages FAXLIVE# Reader#

2 INA122 60 Single Supply Instrument Amp 1 S0, DIP 11388 90

= | INA126 175 Precision Instrument Amp 1,2 mMSQoP, SO, DIP 11365 91
INA132 160 Difference Amp 1 S0, DIP 11353 249

a Product Ig (nA) Description SR (V/us)  Channels Packages FAXLINE# Reader#

5_ 0PA336 20 cMOoS 0.03 1,2,4 $0T-23, MSOP, SO, DIP 11380 250

= 0PA241 25 Precision 0.01 1 S0, DiP 11406 251
0PA237 170 Gen. Purpose 0.5 1,2,4 S0T-23, MSOP, SSOP, SO 11327 252

BURR - BROWN®

Burr-Brown Corporation

Burr-Brown Corporation * P.0. Box 11400 » Tucson, AZ = 85734-1400 = Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « hitp:/www.burr-brown.com/
Distributors: Anthem: (800) 826-8436 « Digi-Key Corp: (800) 338-4105 « Insight Electronics: (888) 488-4133 « J.1.T. Supply: (300) 246-9080  Sager Electronics: (800) 724-3:80 » SEMAD (Canada): (800) 567-3623
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foundry then transfers them to glass.
Traditional TN liquid crystal is then
used to produce a transmissive LCD as-
sembly. Color devices are obtained by
using red, green, and blue color filters,
which reduce the pixel count by 33%.
Both Siliscape and DisplayTech

produce color images using field se-
i Simple Logger Softwa quential techniques, whereby red,
fle ImeSel Dowrload green, and blue LEDs are used to se-
AEMC REss pe. :‘:.'“"“m 7 quentially illuminate the display at
Simple Logger™ i S e 800 Acms about 180 frames/s. Both also feature a
ot ""'«-'.TW: silicon electronics substrate upon
[C\SLOGGE ’-m;.':u which a reflective layer and liquid-
. *%’:gﬁ:’,um & crystal material are added, so the dis-
18 B A? Dota by g play operates in the reflective mode.
900 DisplayTech uses a ferro-electric lig-
800 uid crystal, whereas Siliscape uses a

;gg 3 1 polymer-dispersed liquid crystal.
Ams 5qp . w Planar America, Beaverton, Ore.,
400 ' W1 a also is sampling a miniature display
300 P | e based on electroluminescent technol-

200 o [ L o

i ggy. H.etre(i yellgw—g;"een phtqsphox'stm
0 : ; & eposited on top of an active matrix
1:305m WL - LB e L P ) e fabricated in silicon. Applying voltage
Shiligad Cikoh causes the phosphors to emit their own
Sowan | Mox: 19208 Mg 204 mJ light. Densities up to 1000 lines/in. are
) e MACpenis A8 possible today, with 2000 lines/in. ex-

pected by end of the year.

An alternative approach to virtual
displays is being pursued by both Mo-
torola, Tempe, Ariz., and Reflection
Technologies, Waltham, Mass. Both use
arrays of LEDs to produce the image.
Reflection Technologies scans a linear
array of LEDs to produce an image suit-
able for displaying faxes, but at much
lower resolution than alternative tech-
nologies They soon hope to be able to
scan red, green, and blue LEDs to pro-
duce a full-color image.

Motorola is now qualifying a manu-
facturing line that will produce their
Virtuo Vue display. This display consists
of a 2D array of LEDs, and optics, pro-
ducing a virtual image that’s equivalent
of a 17-in. monitor. The GaAs LEDs are
arranged in a 240-by-144 pixel matrix
that produces an amber image.

Chris Chinnock is a principle at Tech-
nical Marketing Services, a technical
writing and media communications
Jiorm. Heearned his BSEE at the Univer-
sity of Colorado, Boulder, and has a

Data Logging made simple.

Simple Logger™

The Simple Logger™ is a line of inexpensive, single channel data loggers designed for ease
of use in measurement and reporting. The loggers measure Arms, Vrms, Temperature,
Light, Abc and Voc.

Connect the Simple Logger™, log, download and view. Its that simple! There is no set-
up or programming because we built the power into the software: scaling and sample rate
adjust automatically to the recording. The free Windows-based software package gives you
graphs, min/max/avgftime statistics, zoom capabilities and annotation for reports.

Designed to AEMC® Instruments’ rigorous quality standards, the Simple Logger™ is
ideal for machine load monitoring, HVAC trouble shooting, metering CT sizing, taking time
sensitive measurements and lots more. A large family of current probes and accessories is
available to facilitate all your measurement needs.

Contact us today for a brochure describing the Simple Logger™ applications, features

 [JAEMC

INSTRUMENTS
99 Chauncy St. « Boston, MA 02111 « (617) 451-0227 « (800) 343-1391 « www.aemc.industry.net

Please see us at Wescon, booth #1439 background in photonics technologies.
READER SERVICE 98
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PCM3000—Low Cost, AY Stereo Audio CODEC

PCM3000 is a single chip stereo audio CODEC with single-ended
»g voltage input and output. Fabricated on a 0.6y CMOS process,
3000 is ideal for many cost-sensitive consumer applications
‘¢ performance is required. Both the ADC and DAC employ

igma modulation with 64X oversampling. PCM3000 operates

feft-, right-justified, 12S or DSP data formats. The device can be
itrolled with a 3-wire serial interface for special features. An ideal
price/performance solution for surround sound processors, DAT
recasders, and digital mixers. PCM3000 is priced at $7.05 in 1000s.
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OPA134—Superior Sound Quality Op Amp

OPA134 is Burr-Brown's newest uitra-low distortion, low noise
op amp for high performance audio equipment. OPA134 offers
improved headroom and low THD (0.00008%). The dual version,
0PA2134, has separate circuitry that prevents anomalies when one
op amp is overloaded or short-circuited. Key specs include: 8MHz
GBW, 20V/us slew rate, and 8nV/VHz voltage noise. OPA134 is priced
at $0.87 in 1000s; OPA2134 at $1.09 in 1000s.

FAXLINE# 11339 « Reader No. 241

Products Description Bits ngg:gl;c SNR  THD+N smgli?::lte \?t:'l't’ggl;'e Package (80';)‘})(5%%;33 s:::’ai::r#
PCM3000 CODEC 18 96dB  98d8  -90dB 48kHz +5V 28-Pin SSOP 11342 242
PCM1717/18  DAC 16/18 96dB  100dB  -90dB 48kHz +2.71045V  20-Pin SSOP 11289 243
PCM1719 DAC 1618  96dB  100dB  -88dB 48kHz +5V 28-Pin SSOP 11343 244
PCM1720 DAC 16/2024 96dB  100dB  -90dB 96kHz +5V 20-Pin SSOP 11333 245
PCM1723 DAC 16/2024 94dB  96dB  -88dB 96kHz +5V 24-Pin SSOP 11344 246
PCM1725 DAC 16 954B  97dB  -84dB 96kHz +5V 14-Pin SOIC 11373 247
PCM1726 DAC 16 9648  100dB  -90dB 96kHz +5V 20-Pin SSOP 11345 248

www.burr-brown.com/Ads/PCM3000-Ad. html
Burr-Brown Corporation

BURR - BROWN-®

Burr-Brown Corporation « P.0. Box 11400 « Tucson, AZ » 85734-1400 « Call (800) 548-6132 or use FAXLINE (800—) 5:8-6133 * http://www.burr-brown.com/
Distributors: Anthe: (80C) 826-8436 « Digi-Key Corp: (800) 338-4105 + Insight Electronics: (888) 486-4133 »-41.T. Supply: (800) 246-9000 » Sager Electronics: (800) 724-3780 « SEMAD (Canada): (600) 567-3623
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DESIGN APPLICATION

Which Technology Will Make
Digital TV A Household Name?

CRT, Plasma, And Liquid-Crystal Display Technologies All Are
In The Running For Use In HDTV-Based Applications.

| hat will digital television
(DTV) look like? The PC pow-

erhouses would like DTV to
have a PC monitor with a 4:3 aspect ra-
tioand square pixels, while Hollywood
wants DTV to display 1920-by-1080-
resolution images in a 16-by-9 letter-
box, progressive or interlaced SMPTE
274M high-definition production stan-
dard format.
For now, the next big revolution in
home-TV technology is coming to you

; digitally, by way of recent negotiations

between the broadeast industry and
the FCC. Exactly what digital TV will
look like when it arrives is still open to
discussion. Many expect DTV to look
more like a bright, high-resolution com-
puter display than today’s murky, low-
resolution TV sets. The big question is:
What kind of technology will be used?
At the last Comdex show in Las Ve-
gas, Nev., the first set-top Internet
boxes were displayed. These set-top
boxes and wide-screen TVs are not
DTV-compatible, but they are indica-
tive of one direction that DTV might be
headed toward—couch potato net-
surfing. The set-top boxes allow the
user to connect via modem to the Inter-
net, and display the information on a
standard or wide-aspect-ratio TV set.
In another direction, the convergence
of computers and TV, and the passage of
new DTV standards this past December
has brought DTV one step closer. At the
most recent National Association of
Broadcasters (NAB) show, for example,
the first major exhibition of a local DTV
broadcast with programming via satel-
lite relay from WHD-TV, the model
HDTYV station in Washington DC, was
demonstrated. While the DTV images
looked nice, exactly how DTV will be im-
plemented for U.S. homes has yet to be
decided—despite the fact that full-scale

I W. K. BOHANNON, Manx Research, 2060 Ridgecrest Pl., Escondido, CA 92025; (619) 735-9678.

DTV broadcasts are supposed to happen | 1 pect ratio). After a few yearsand t

within the next 18 months in the largest
American cities.

Compaq Computer, Microsoft, and
Intel recently announced an agreement
to work together as the “DTV team.”
This team will help set the kind of stan-
dards needed to implement DTV on
PCs, as well as create a much closer
convergence between TVs and PCs.
The PC-DTV team hopes to quickly
get a wide range of hybrid PC/TVs and
digital-TV appliances running with 4:3
aspect ratio SDTV-like signals.

Several video resolutions reside
within the multimode plan the PC-DTV
team wants to implement. In a dual-
mode base layer denoted HDO, video-
camera-originated material would be
shown at 704-by-480 pixels, with film-
originated material shown at the
SMPTE 1280-by-720 resolution (16:9 as-
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evitable advances in technology, th
DTV team would allow the base lay
move up to the full 1920-by
SMPTE progressive resolution

16:9 aspect ratio. The television indu

is not very receptive to the PC-D'1
group since PC people seem to be stick-
ing close to a 4:3 aspect ratio. The PC in-
dustry wants square pixels while the TV
industry wants odd-shaped pixels in a
16:9 aspect ratio or whatever aspect and
resolution they decide to broadcast.

At any rate, DTV will require a lot of
high-speed hardware just to decode and |
prepare for a display device. And
whether ornot HDOis4 by 3or 16 by 9, it
is not a slow standard, since a full-capa-
bility decoder would need a 22-Mpixel/s
data rate. The full version of true high-
definition TV, the HD2 mode, woui™* -
quire a 124-Mpixel/s decoder. B

1. Sharp’s low-cost LCD monitor with STN LCD improvements is expected to capture a large
share of the emerging flat-panel desktop market. It's being considered for PC-TV applications.
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cording to Bob Sterns, senior vice presi- |
dent of technology and corporate devel-
opment at Compagq, by using the PC-TV i
team’s base-layer HDO approach and the !
current generation of video-decompres- |
sion and display (4 by 3) hardware, the |
initial digital TV sets can be offered at a |
price point close to today’s analog sets. E
Sterns says that “the incremental cost of !
adding DTV reception to a PC will likely |
be as little as $100.” i

A study entitled “Consumer DTV
Sereening Survey,” done by Systems E
Research Corp., Rochelle Park, N.J., for !
Harris Corp., Melbourne, Fla,, indicates |
that many people would not pay more |
than a $1000 differential for HDTV over 1
conventional sets, and a large percent- E
age (23%) dop’t want to pay anything !
more than the cost of a standard TV set. |
Clearly this kind of low price point fora ,
higher-resolution display can only be 1
reached by CRT-based TV sets and PC |
monitors in the near term. Within a few !
years though, perhaps another technol- |
ogy could provide a reasonable alterna- '
tive. Regardless of the lack of signal for-
mat consensus, the PC-DTV crowd is E
not going to wait. I

Intel and Music Television (MTV) |
are creating TVs out of PCs with to- |
day’s technology by launching a new i
programming system called “Inter- E
cast”. This creation, which brings TV !
programming and web content to- |
gether, allows “intercast-enhanced” |
Pentium PC users to interact with the |
broadcast. According to Ron Whittier, |
senior vice president and general man- !
ager of Intel’s Content Group, “Inter- |
cast Jam on MTV” is musie video for |
the PC generation. It shows that “the 1
PC is the receiver of digital broadcast- E
ing in the future,” says Whittier. !

On the other side of the picture, the |
cable-TV industry is moving quickly to |
bring high-speed Internet access i
through local cable providers, in effect E
trying to turn a TV set into a PC monitor |
or vice versa. In selected areas, a 27-Mbit |
digital channel can be tuned in, allowing ;
channel surfers to drop out of TV-land 1
and connect to the Internet digitally. E

Currently, the 27-Mbit/s signal is lim- |
ited by a single 10-Mbaud Ethernet con- |
nection to the PC in the cable “Surf- |
Board” manufactured by the San Diego,
Calif -based company Next Level Sys- :'
tems. However, when the complete sys- |
tem is up to speed and PCI cards (or set- |
top boxes) with dual-tuners capable of |
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2. Genesis Microchip’s HDTV plasma chip set utilizes a Fire Wire interface and offers a potential
solution to the preblem of digitally interfacing to a TV for digital TV (DTV) applications.

tuning to both MTV and the 27-Mbaud
Internet channel are available, users
should be able to fully interact, at high
speed, with anything they see on MTV.

According to Robert Rast, GI's
HDTV spokesman, the existing GI ca-
ble-TV set-top boxes also can be used to
bring a full-resolution DTV signal into
the home sinee the compressed DTV
signals only need about 18 Mbits/s.
However, there is no agreed-upon digi-
tal interface to the TV. Some consumer-
electronics manufacturers would like to
see a Fire Wire interface between the
set-top box and the DTV. But, accord-
ing to Genesis Microchip’s Jordon Du-
val, who recently demonstrated a wide,
HDTV-like image with Genesis’s scan
conversion chips on a Fujitsu plasma
panel, the Fire Wire interface chips are
too expensive for consumer TV. Duval
expects that the lower-cost, low-voltage
differential signal (LVDS) interface
standard that Genesis uses will be
adopted for home DTVs.

Display Technology Options
Given the unpredictable future of
digital television and personal comput-
ers, what kind of displays will be avail-
able to fully wtilize DTV or PCTV tech-
nology? Even if the battle between
Silicon Valley and Hollywood forces the
consumer to choose between a digital
TV setin 16-by-9 or a PCTV set witha4:
3 aspect ratio, it is clear that higher reso-
lutions are necessary. And, regardless of
the type of display device, certain inter-
face issues will have to be addressed.
Very few of the existing display devices

can sync up to a full-resolution or even
half-resolution, interlaced DTV signal.
Only some of the very expensive, high-
end CRT projectors from Sony, NEC,
and others can operate at the required
SMPTE signal resolutions. But if a gen-
eral-purpose interface is developed,
there are many display devices that will
have enough resolution.

Matsushita Electronics recently spot-
lighted a 17-in. SXGA, 1280-by-1024
CRT monitor with a shortened tube
length capable of providing crisp, clear
images at higher resolutions. Utilizing a
100° deflection angle, the CRT has ap-
proximately the same depth as a 14-in.
90° CRT. Once on the market, it will en-
able 4:3-aspect PCTV displays to be of-
fered at low cost with a smaller footprint.

Addressing an even closer conver-
gence of PC and TV, Sony has devel-
oped a 24-in. Trinitron CRT with a 16:10
aspect ratio and a 1920-by-1200-pixel
line resolution targeted at the computer
market. Even though the computer in-
dustry seems to like 4: 3 aspect ratios,
Sony thinks that a double-page, 0.26-to-
0.29-mm-dot-pitch disglay with good
brightness (95 Cd/mm¢) and contrast
will be popular. In addition, the high-
resolution display will do a great job of
showing letterbox movies and Internet
graphics in the spare pixels along the
top and bottom of the screen.

By comparison, Hitachi has devel-
oped a 19-in. monitor for computer ap-
plications. The monitor, capable of up to
1600-by-1200-pixel resolution, provides
the large screen size necessary for high
resolution, yet avoids the large size and
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high cost associated with 21-in. com-
puter monitors. Hitachi’s monitor, while
not quite fitting full SMPTE 274M sig-
nals at 1920 by 1080 pixels, will certainly
doa good job with the 1280-by-720-pixel
SMPTE standard at a 16:9 aspect ratio.
The company also has developed a 27-
in. SVGA 800-by-600-pixel-resolution
CRT for DTV or PCTV users. This 4:3-
aspect-ratio unit, due to be announced
during the fall Comdex, will be “com-
petitively priced.” Hitachi supposedly
has a 30-in. version under development,
also with a 4: 3 aspect ratio.

LCD technology, in the direct-view
TFT category, is still not cheap. Nor is it
seamlessly multisyne like a CRT. Al-
though the leading manufacturers are
gearing up to make millions of 13- to 15-
in. full-color TFTs at 1024-by-768- or
1280-by-1024-pixel resolution, don’t ex-
pect to see any large-size LCDs inexpen-
sive enough for home use within the 18-
month time the broadcast industry
promised to begin DTV. But if they’re a
little expensive, the best LCD monitors,
such as NEC'’s 20-in. 1600-by-1200-pixel
UXGA TFT, are looking better than
CRTS. One of the benefits of NEC’s LCD
is that because it has a digital matrix of
pixels, it doesn’t have to face modulation
transfer function (MTF) issues that usu-
ally limit a CRT to lower contrast and
brightness at higher resolutions.

Sharp, has recently announced a
newer, low-cost version of its very-high-
performance, passive-matrix STN
LCD (Fig.1). These products called
High Contrast Addressing (HCA)usea
special multiplexed addressing scheme
to achieve a high contrast ratio. Accord-
ing to Sharp, their approach is not the
usual static active addressing scheme
proposed by others to achieve better
images on STN LCDs. Sharp suppos-
edly still uses ortho-normal functions
for the rows and columns, but also
“looks ahead”—examines the image to
be displayed and then generates the op-
timal row vectors in its multiline drive
scheme depending upon the image con-
tent. Because they are not limited to a
fixed-number-of-rows-at-a-time gener-
ator, Sharp is able to compute the opti-
mal row functions for any image.

Sharp has a number of other display
products on the market, including a 12.1-
in SVGA STN that promises to cost half
the price of a TFT, as well as 13.8-, 15-,
and 17-in. XGA resolution, high-perfor-
mance STN LCDs. There certainly is

the potential for Sharp to be selling a 15-
in. STN monitor for about $1500 in the
near term. This price is about twice the
cost of a comparative 17-in. CRT moni-
tor, but if the application requires a much
smaller footprint, reduced emissions and
lower power consumption, then an LCD
monitor is probably a good deal. Even
though Sharp’s HCA technology has
considerable promise, the STN LCD’s
response time is too slow in some de-
signs. On the bigger panels, Sharp
quotes a 300-ms response time, twice
that of the 12.1-in.’s 150-ms response.

Sharp also has 20- and 40-in. TFT
LCDs. The 20-in. TFT has a resolution
of 1280 by 1024 pixels with a 0.31-mm
dot pitch, which is fine for the lower-res-
olution SMPTE standard. The TFT
LCD’s display looks great given Sharp’s
super-high aperture ratio and wide
viewing angle. The 40-in. TFT only has
SVGA and 800-by-600-pixel resolution.
It also has a huge 1-mm dot pitch, and
would be able to show the lowest reso-
lution ITU-format DTV standard, but it
doesn’t look very competitive.

If the 20-in and bigger direct-view
LCDs would drive the cost of a DTV
set way over $10,000, what about rear-
screen-projection-LCD technology? A
lot of the bigger TV sets today are rear-
screen CRT units. Sony, for example,
showed two models of LCD rear-pro-
jection sets at the Japan Electronics
show late last year. One was a 37-in., 30-
kg model with or without a multiple-
subnyquist-encoding (MUSE) HDTV
decoder, and the other was a 50-in., 43-
kg model with a MUSE decoder. Both
of the two 16:9-aspect-ratio TV sets can
be powered by just one of Sony’s 1.43-
in. 1600-by 480-pixel-resolution LCDs,
or by a three-panel engine based on
1.35-in. 1068 by 480 LCDs.

The one-panel rear-screen projector
does not use color filters, relying instead
on a three-panel staggered-dichotic mir-
ror arrangement with a micro lens on the
LCD panel. The design results in bright
saturated colors and low cost—about
one-half the cost of the three-panel set.
Both the three-panel and the one-panel
sets exhibit the same brightness and use
the same 100-W Philips lamp. The one-
panel system has slightly better blues
than the three-panel system, however
the three-panel system gives better skin
tones. Production of the one-panel 50-in.
version will start in the summer. Expect
to see a 50-in. (one panel) set selling for

less than $2000, after discounting.
Toshiba leapt into the LCD projec-
tion-TV market with a 40-in. rear screen.
The unit, which is 100-cm wide by 121.5-
cm high and 38-cm deep, weighs only 35
kg. The set fits into corners where a 29-
in. CRT TV can’t. Like the Sony rear-

screen TVs, Toshiba’s set is a one-panel |

LCD unit, but it’s powered by a 250-W
metal-halide lamp instead of Sony’s 100-
W lamp. It is composed of a custom 5-in.
LCD panel with 1,230,000 pixels (ap-
proximately 854 by 480 by RGB)ina 16:9
aspect ratio. The resolution of the LCD
allows Toshiba to display VGA, 640-by-
480-pixel images at a 4:3 aspect ratio,
without losing any information.

Other Promising Options

Japan’s HDTV signals are vastly dif-
ferent from the U.S.’s because the
MUSE standard needs an 8.1-MHz ana-
log baseband signal whereas the U.S.’s
DTV signal scheme is all digital trellis-
coded signal within a 6-MHz bandwidth.
Japanese HDTYV signals have 1035 ac-
tive lines with a 2:1 interlace that can be
easily converted by 7/15-line sampling to
483 lines. A 480-line LCD easily accom-
modates the 483-line HDTV decoded
signal as well as 4:3-aspect-ratio com-
puter signals. In the Japanese LCD rear
projectors currently exhibited, the ana-
log video containing the horizontal line
data is re-sampled at a clock rate equiva-
lent to the LCD’s pixels-per-line count.

The U.S. DTV 1920-by-1080-pixel
resolution picture signal can be either in-
terlaced or progressively scanned.
Therefore, the 2:1 interlaced DTV signal
can be reduced to two 540-line images,
assuming that one keeps to the proposed
1080 active-lines per frame scheme. Ifan
LCD rear-screen projector manufac-
turer wanted to quickly convert the U.S.
DTV signals to run on the current crop of
Japanese 16:9-aspect-ratio LCDs, then
each interlaced DTV field would have to
be further decimated to fit onto 480 lines.
The required amount of resizing to re-
duce a 540-line field to a 480-line field is
relatively minimal. The existing Genesis
Microchip low-cost image-scaling chips
have demonstrated they are quite ca-
pable of providing the resizing (Fig. 2).

If a 40- to 50-in. 16:9-aspect-ratio TV
set that directly interfaces with your fa-
vorite game or PC is too large for your
living room, then how about a plasma
display? It offers the same screen size in
an even thinner, up-against-the-wall
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3. Encapsulated color gives NEC's 42-in. 853-by-480-pixel plasma-panel display a brightness of .
200 Cd/m?2. To produce colors, each pixel has a tiny color filter, much like an LCD.

package. The downside is that plasma
displays are just beginning to ship, and
are not cheap enough for general home
use. Among the current, newly an-
nounced plasma-display produets in
Japan are Fujitsu’s 16:9, 42-in. Home
Theater set and Mitsubishi's 40-in. set.
NEC recently showed a 42-in. 853-
by-480-pixel plasma-display unit (Fig.
3). The set boasts high brightness (200
Cd/m?) as well as good colors, due to
NEC’s encapsulated-color-filter tech-
nology. Instead of relying exclusively on
red, green, and blue light-emitting
phosphors to produce colors, each pixel
has a tiny color filter, much like an LCD.
NEC’s next step is to make a 51- or
52-in. plasma display device, in 16 by 9
format. They are concentrating on the
HDTYV arena for now, but may make a
4:3-aspect-ratio high-resolution version.
Clearly, the same kind of resizing neces-
sary for the LCD devices could be done
for 480-line plasma displays—some-
thing that an NEC spokesperson said
was on their DTV road map. Plasma
technology would certainly be a good
choice for wide-format DTV images, but
at 480 lines the resolution is a little low.
Moving to a design with more lines
would make a better image, but that
would require higher horizontal resolu-
tion, something that today’s plasma
technology has a hard time achieving.
At any resolution, the price of plasma
displays is way above the mythical $100
per diagonal inch that plasma proponents
like to use as a target. Even that price is
much higher than the $40 per inch price
typical of CRT rear-projection displays.
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Plasma-display technology cost may be |
high today, but one industry leader says |
that within five to six years they expect '
to see plasma panels offered in the $60 to
$70 per diagonal inch range. That price
point may place a 40-in. plasma set within
the reach of some DTV consumers; about
$2500 after 2003. The $40/in. price is one
that Sony can probably hit with an LCD
rear-projection set, however that price is
based on 480-line, high-temperature
polysilicon TFTS.

Fortunately for LCD manufacturers,
making low-cest 1024-by-768-pixel or
even higher-resolution 1.3-to 1.8-in. TE'T
LCDs in a variety of formats is not an is-
sue. It is fully expected that consumers
will be able to choose between low-cost,
direct-view CRTS, rear-projection CRTS |
and rear-projection LCD TV sets in
wide formats before Hollywood and Sili-
con Valley ever resolve their differences.

William Bohannon is chief scientist
at Manx Research. He has more than
25 years of experience in the computer
and projector industry. As chief scien-
tist for Display Products at Proxima
Corp. from 1989-199}, he developed im-
portant business relationships with
several Japanese laboratories and
companies. His career also includes
positions at TRW, Hughes Aircraft,

and Kappa Systems.
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MOTOROLA’S ISDN SOLUTIONS
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AND PERFORMANCE WITH MINIMAL
POWER USAGE.

ISDN Modem
Travel at bugh speeds.
Motorola senuconductors are the

high-performance fuel that power
digital modems. Taking you ust about

anywhere you want o go.

PC Add-In Card
Plug it m.
Motorola senmiconductors drive
the cost out of ISDN PC cards to
make high-speed intemet access an
daffordable alternatrve.

Personal Router
Catch the wave. Motorola’s EN302
and QUICC™ commusnications
processors & transcenvers power
personal routers so your can manage
your home office network and surf
the Internet to catch the latest uvwe
of mformation.

PLUG IN AND TAKE FLIGHT.

'S POWERED BY
MOTOROLA

Communications are evolving. And these days, the
speed and reliability of ISDN technology carries a
mulaplicity of mformation that buzzes around the
earth. That's where Motorola’s ISDN system level
solutions come in. W offer a broad portfolio of
products to satisfy your needs on a global scale.

Like our family of communications processors and
standards-compliant, single-chip NT'1, U-trans-
ceivers and S/ T- transceivers that give your designs
the furthest reach with minimal power consump-
tion. So this new standard of systems integration
gives you the opportunity to take your designs




into the next millennium. From Wired and Wireless
Communications to Computers and Peripherals, Motorola
products power the innovative solutions that enable your
success. Visit us at www.motorola.com/isdn-solut

or call 1-800-201-0293 (Ref. #NB001).
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‘ DESIGN APPLICATION

“Know The Design Issues In Achieving

n many PC system design camps,
I engineers are under a false assump-

tion that full-motion 30 frames/s pro-
vides the acceptable video quality for
the next generations of consumer elec-
tronics systems and entertainment
PCs. However, there’s considerably
more than meets the eye in this partic-
ular case since there are several key
parameters constituting consumer-
quality video. Foremost, it demands
delivery of sustained and uniform 30-
frames/s video. In addition, it requires
tear-free delivery, the elimination of
so-called interlaced video artifacts, and
spatial sampling to maintain the cor-
rect aspect ratio for display.

Consumer-Grade Video
MPEG-2 video has four times the
resolution of MPEG-1, but it falls short
of consumer-quality video when imple-
mented in software-only solutions.
Even with multimedia extension
(MMX) instruction sets, MPEG-2 soft-
ware decoders fail to provide the

tween the delivery of frames from the
decoding process, the 30 frames/s are
delivered at irregular intervals, creat-
ing nonuniform delivery which mani-
fests itself in jerky motions. Obviously,
this is unacceptable for consumer-qual-
ity video.

Next in the definition of consumer-
quality video, tear-free delivery is re-
quired. The term “tear” refers to a dis-
played video frame that is partially
updated, which frequently occurs
when decoding is solely performed via
software. This artifact results when
the display process and the frame up-
date are not synchronized.

Consumer-quality video eliminates
these so-called interlaced video arti-
facts. Most MPEG-2 content gener-
ated for TV displays is referred to as
interlaced. This means each of the 30
video frames consists of two fields, 16
ms apart. When these two fields are
displayed together as a single frame on
a PC that utilizes a progressive dis-
play, an annoying combing effect or
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Consumer-Quality Video For PCs

The Right Mix Of Hardware And Software Splits Open Bottlenecks
And Produces High-Quality Video For Entertainment PCs.

HEMANT BHEDA, Mediamatics, 48430 Lakeview Blvd., Fremont, CA 94538; (510) 668-4850; fax (510) 668-4860.

serrated motion created during that
16-ms interval is observed ( Fig. 1). As
a result, TV-interlaced video content
must be converted to progressive for-
mat to eliminate video artifacts.

Consumer-quality video also re-
quires spatial scaling to maintain the
correct aspect ratio for display pur-
poses. For example, decoded resolu-
tion of 720-by-480 rectangulay pixels
need to be spatially scaled to fill up the
entire screen of 1024 by 768, 800 by
600, or 640 by 480 square VGA pixels,
while maintaining the correct aspect
ratio of 4:3. TV video pixels are rectan-
gular while PC VGA pixels are square.
Hence, the correct aspect ratio must
be factored in to display the decoded
video on a PC.

Approaches And Trade-offs

At the outset, there are two design
approaches systems engineers must
consider for implementing MPEG-2
DVD video decoding in a PC applica-
tion. One option is to use a complete

proper levels of video perfor-
mance. As systems designers
move from today’s MPEG-2
technology to advanced televi-
sion or High Definition TV
(HDTYV), video resolution re-
quirements will be six times
that of MPEG-2. As a result,
cost-effective, software-only
implementations of HDTV will
be virtually impossible. There-
fore, the astute systems engi-
neer involved with next gener-
ations of video design should
have a sound understanding of
the factors contributing to con-
sumer-quality video.

Under normal circum-
stances, video frames are deliv-
ered at a regular interval. But

Interlaced

X

Progressive f

if there is varying latency be-

l—.iTrhese two screen shots illustrate the difference between interlaced (a) and noninterlaced (b) video.
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TECH INSIGHTS CONSUMER-QUALITY VIDEO |

hardware-based design. The other is to
exploit the present batch of powerful
CPUs with MMX and implement both
audio and video decoding in software.
Given the cost-sensitivity of today's
PC consumers, their perception of ac-
ceptable price points and, most impor-
tantly, consumer demand for high-
quality video, both approaches pose
unacceptable trade-offs to the systems
designer.

The hardware implementation
hands the systems engineer a rela-
tively expensive design (Fig. 2a).
Presently, the cost of an MPEG-2 au-
dio/video hardware decoder subsys-
tem is in the $150 range. It requires an
additional bus slot and involves a cum-
bersome installation process of con-
necting additional cables from the
hardware video decoder to the graph-
ies controller. In this case, video tear-
ing, poor scaling, and interlaced arti-
facts limit video quality. Therefore,
this option results in an expensive so-
lution that falls short of expected cus-
tomer-quality video.

The software CPU-driven ap-

HICH-PERFORMANCI
TRANSCEIVER SOLUTIONS

tPU | 2MbyeORM | | DRAM J
Srfﬁm — | I ] ——- NTSC/PAL - RGB video out ‘
Core logic MPEG 203D
@ decoder graphics
@ Bus
{a)
i
| Cpu | DRAM
‘ System |4 | : NTSC/PAL - RGB video out ?
I ORAM p=in 273D graphics i
@
! m Bus ~
: {b)

__________ ]

: 5 MPEG-2 decoding can be accomplished by an all-hardware system (a) or a hﬁ)rid architecture
where specialized hardwore is used only for the most memory-intensive portions of the algorithm
{b). In the hybrid approach, other decoding tasks are handled in software by the host CPU.

proach, on the other hand, is relatively
inexpensive, and no additional bus
. slots or cables are required. However,
i it does not produce the level of con-
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sumer-quality video for PCs as de-
scribed earlier. Currently. software-
only MPEG-2 designs, even those us- |
ing a powerful 200-MHz MMX CPU, |

]

makes our transceiver




I AT CONSUMER-QUALITY VIDEO |

can only produce 20 to 22 frames/s. In
addition, the present crop of graphics
controllers are not designed to handle
TV interlaced video. As a result, inter-
laced video artifacts, nonuniform video
delivery, video tearing, and poor-qual-
ity scaling occur.

Another approach, which is a hy-
brid of the two discussed above, is to
have audio decoding implemented in
hardware and video in software. Im-
plementing audio decoding in hard-
ware costs from $10 to $15 and pre-
| sents several problems that prevent it

from being a viable design option.
| First, hardware audio requires an ad-
ditional PCI bus slot. Second, audio
represents only a small portion of the
| entire problem of achieving consumer-
| quality video.
| Audio decoding is strictly a com-
| pute-bound problem. So, as CPU
speed increases, the amount of time re-
quired for the audio decoding process
goes down linearly. In this case, seg-
menting audio decoding into hardware
| and video into software still does not
| achieve consumer-quality video. It

second to none.

o=

A

100% CPU

Frames per second

100% CPY

Video and audio decoder
performance

a— Video only decoder performance
4.95 Mbits/s, data}

Video only decoder performance
(10 Mbits/s, data)

Assumptions in determining performance: | |
o Full D1 {704 x 480) MPEG-2 video
« AC3 (Dolby level C) audio ‘
* 5 Mbit/s average bit rate
© 24 fps progressive movie content ‘
* 384 kbits/s - 48 kHz audio
* Audio WAV card takes no more than \

| PS5C - 166 MHz
P35C - 200 MHz

Pl - 266 Mhz

8% of CPU ‘
 DVD ROM drive takes no more than
8% of CPU I

3. A comparison of video frame-rate performance achieved ﬁsing variable CPU speeas.

leaves the bulk of the problem of video
decoding unresolved.

Performance rankings for soft ware-
based video/audio decoding, and
video-only decoding delivered at vari-
able bit rates, are shown ( Fig. 3). Each
analysis is based on a 166- and 200-
MHz Pentium MMX CPU, and a 266-
MHz Pentium II CPU. Utilizing 100%
of the CPU power, this software-based
video/audio decoder achieves only 20-

'
3
[}

frames/s video at 166 MHz; 22 frames/s
at 200 MHz; and at best, 26 frames/s at
266 MHz.

At 4.85-Mbit/s rates, video-only
decode performance is 21 frames/s at
166 MHz, 23 frames/s at 200 MHz, and
30 frames/s at 266 MHz. At 10
Mbits/s, video-only decode perfor-
mance is 15 frames/s at 166 MHz, 16
frames/s at 200 MHz, and 22 frames/s
at 266 MHz.

The SY69952 transceiver is working

in more network applications

today because it's the first

OC-3/STS-3 chip that really gives designers

what they need: jitter less than 0.01 UL.

It's available now. And it's just one of

Synergy's family of off-the-shelf ATM,
SONET, Fast Ethernet and Gigabit Ethernet

transceivers. To get your hands on solutions you

can design in and use right away, call us first.

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

www.synergysemi.com

info@synergysemi.com
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The news 1n the 64-meg DRAM: it

CROSSOVER TIME.

[ So YES: Gentlemen, start your motherboards. ]

When something as important
as DRAM crossover is ready to
happen, you want to be prepared.

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

© SAMSUNG SEMICONDUCTOR, INC., 1997.

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

But only if you are in fact

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

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

memory, in bRAMs, and of course

in the 64-meg. Samsung.

For 64-meg data sheets, call |

1-800-446-2760 now. We'll shoot

| them off to you right away. Or you

may visit us at our Web site, at

www.se€c.samsung.com.
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Still A Generation Ahead.
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Nav manager g .nflm"“ 30 audio | ¥ m
MPEG-2/DVD I
|| _steam | Spliiter, demux, [ V_| Software [Hardware
' depacket video | decoder YeoCr [ Video
_| Blend
SP render
SP decoder
(@)
MVCCA Performance
MPEG-2 video +AC3 audio MMX-200 MMX-266
Non-MPEG-2 accellerated graphics controlier 22 fps (0% CPU spare) 25 tps (0% CPU spare)
With MPEG-2 accellerated graphics controller 30 fps (5% CPU spare) | 30 fps (25% CPU spare)
(b)

4. The MVCCA orchitecture balances multimedia functions between hardware acceleration and
software, achieving optimal CPU usage (a). A comparison is shown between video decoding
performed with a non-MPEG-2 accelerated graphics controller and decoding with an MPEG-2 (

MVCCA) AGC (b).

For 48-kHz, 384-kbit encoded AC-3
audio, decoding performance can be
measured as a percentage of CPU uti-
lization involving both floating-point
implementation and the MMX instruc-
tion set. At 166 MHz, 19% for floating
point and 14% for MMX are used; at
200 MHz, 15% and 10% are used, re-
spectively; and with a 266-MHz Pen-
tium II processor, 8% and 9% are used,
respectively.

Balanced Partitioning

The system engineer also should
take into consideration bottlenecks
that involve both compute bandwidth
and memory bandwidth limitation. To
resolve these issues, a carefully bal-
anced partitioning of processing func-
tions between hardware and soft-
ware should be utilized. In doing so,
the memory bandwidth bottleneck is
eliminated when memory-intensive
portions of the decoding functions are
placed in hardware. This opens up the
necessary headroom for processing a
sustained 30-frames/s rate. To open
up the CPU-to-systems memory
bandwidth,the motion compensation
part of the MPEG decoding algo-
rithm should be placed in the graph-
ics controller.

High-quality de-interlacing, scaling,
and subpicture alpha blending also are
implemented in the graphics con-
trollers as part of this balanced hard-
ware/software partitioning. MPEG-2

accelerated graphics controllers are
thus created by implementing these
functions in silicon (Fig. 2b).

No additional chip or bus slot is re-
quired, since motion-compensation
logic is embedded in the graphics con-
troller. An additional 2 Mbytes of
DRAM required for motion compensa-
tion is shared with the graphies-con-
troller frame buffer. Since displayed
video is available in the local frame
buffer, no additional PCI/AGP (ad-
vanced graphics port) bandwidth is re-
quired and the tearing artifact is elimi-
nated since both decode and display
functions are synchronized.

Several major considerations are in-
volved in moving software functions
into hardware. The most important
one is that this partitioning be re-
garded as a system-level architecture,
rather than an array of changes. There
are such considerations as the optimal
transfer of data over the PCI bus or
the AGP; minimizing the amount of
data copied and reducing the total
amount of memory required; ensuring
full concurrency between hardware
and software; delivering hardware-
quality tear-free video; and ensuring
that hardware/software partitioning
works seamlessly with such Microsoft-
defined applications programming in-
terfaces (APIs) as DirectDraw and Di-
rectShow.

A system level architecture that has
considerable promise is the Motion

Video Collaborative Compression Ar-
chitecture (MVCCA) developed by
Mediamatics (Fig. 4a). Incoming
MPEG-2/DVD packetized data con-
sists of audio, video, subpicture graph-
ics and control information. It first
goes through the splitter, demulti-
plexer, and de-packetization. Control
data goes to the navigation manager
for user-interface purposes.

Audio data goes through a soft-
ware-based audio decoder. In some
cases, if a six-channel source is in-
volved and the PC has only two speak-
ers, then the software converts the
data from six channels to two by utiliz-
ing the 3D audio algorithm. As shown,
the video decoder is divided into hard-
ware and software with motion com-
pensation being performed in soft-
ware. However, blending of subpicture
graphics with video is performed in
hardware by the graphics controller.
The output is then sent to the video-
rendering process.

In the video subsection of this archi-
tecture, there are different elements
associated with decoding the com-
pressed video into a video frame. Here,
variable-length decoding (VLD), in-
verse quantization (IQ), and inverse
discrete cosine transform (IDCT) are
all performed in software. These func-
tions are compute-bound, rather than
memory-bound. As a result, the
amount of time required to perform
these processes scales linearly with
the CPU’s processing speed.

Take for example a comparison be-
tween a 133-MHz and a 266-MHz
MMX CPU. The amount of time re-
quired to perform compute-intensive
processes such as VLD, I1Q, and IDCT
on the 266-MHz CPU would be about
half that required on 133-MHz CPU.
As a result, performance benefits for
these types of functions are directly in-
fluenced by increased CPU speeds.

However, video decoding functions
such as motion compensation and block
reconstruction are memory-bound.
Due to existing cache subsystem de-
sign, these functions inefficiently use
available system memory bandwidth.
This problem is further aggravated by
the inability of memory bandwidth to
scale linearly with CPU speeds.

While subpicture decoding is best
performed in software, blending of the
decoded video frames with the subpic-
ture data, using the subpicture




WINNING COMBINATION

n Unbeatable Team for Your Real-Time Embedded Design.

s an unsurpassed combination: Motorola’s
broad line of microcontrollers. Plus Motorola’s
real-time operating system—developed specifically
for the 68HC12, 68HC16, 68300, MPC500, and
MPC800 Families.

And now for the 68HC11, too! Big news.
Motorola’s real-time operating system can now be
used for embedded design on one of the most widely
used microcontrollers out there.

The RTEK™ kernel. Our optimized kernel can help

u use Motorola microcontrollers in winning ways.

1e RTEK kernel delivers maximum performance

th minimum size. Its a field-proven operating
stem with an easy-to-use C language interface, plus
it supports both static and dynamic kernel objects.

With a new feature: scalability. The RTEK kernel is
fully scalable for most Motorola microcontrollers,
such as the 68HC11, 68HC12, 68HC16, and 68300
Families. That can greatly reduce program memory

197 Motorola, Inc. RTEK is a trademark of Motorola, Inc.
rorola and M) are registered trademarks of Motorola, Inc.
rights reserved.

requirements, and decrease your system and
component cOsts.

Faster time-to-market. The RTEK kernel is designed
to help reduce code development and test time. It
features more than 190 kernel services that provide
task, memory and interrupt management, event
synchronization, data movement, and exclusive
accesses. Three separate scheduling methods are
supported—pre-emptive, time-sliced, and round
robin. The RTEK kernel can be used with confidence
because it reflects the same commitment to quality
found in Motorola’s microcontrollers.

Call today for a free demo kit. And find out all that
the RTEK kernel can do for you. Just dial (800) 262-
5486 ext. 963 today for more information and to
order the free demo copy of the RTEK kernel. Or, visit
our web site at http://www.mcu.motsps.com to see
our full product portfolio.

MOTOROLA

Semiconductor Products Sector

What you never thought possible.™
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FOR TODAY AND

BEYOND

Preparing today for your customers' future challenges is a necessity in today's dynamic communications envi-
ronment. History teaches us that successful companies have made their mark by anticipating the needs of their
customers and laying the groundwork for tomorrow’s solutions.

At Champion Technologies, we're prepared for your present frequency control applications, as well as
your technology demands of tomorrow. Our broad product spectrum continues to grow as we become the
industry's preferred supplier of quartz products. And no other supplier can rival our Champion-ship
support services - including a toli-ree hotline, next day sample shipments and our Internet-accessible
product catalog.

Undeniable engineering excellence and first-rate affordable technology. Simply put, Champion is your
market leader for frequency control products - today, tomorrow and beyond.

Look us up at www.champtech.com to review our product catalog,
or call 800-888-1499 to request your own copy.
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CHAMPIOI\? TECHNOLOGIES, INC.

2553 N. EDGINGTON STREET a FRANKLIN PARK, IL 60131
847-451-1000 a FAX: 847-451-7585

www.champtech.com
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blender, is done in hardware. Tt
video data then goes through t
process of color space conversion, hig
quality scaling, and de-interlacing k
fore it goes to the display.

As a result, this new system archi-
tecture defines a new breed of MPEG-
2 hardware-based accelerated graph-
ics controllers that include MPEG
motion compensation, VGA/2D/3D
graphics functions, color space conver-
sion, and subpicture blending. The mo-
tion-compensation function interfaces
to a PCI bus or AGP and to a memory
management unit block, which is part
of the graphics controller.

Also, MVCCA utilizes less band-
width than completely software-based
video decoding solutions. Maximum
PCI bandwidth is 16.5 Mbytes/s; av
age PCI bandwidth is less than
Mbytes/s; and system memory us:
is 1.5 Mbytes. The comparison her:
between video decoding perforn
solely in software and decoding p
formed using the MVCCA balanc. ..
architecture.

Without an MPEG-2 accelerated
graphics controller and a 200-MHz
MMX CPU, a PC can only produce 22
frames/s and leaves no CPU power in
reserve (Fig. 4b). But with an MPEG-
2 accelerated graphics controller, video
decoding is at a full 30 frames/s with
5% CPU power left over. With a 266-
MHz MMX CPU, the nonaccelerated
graphics controller approach yields 25
frames/s and, once again, leaves no
spare CPU power. However, MVCC
used in a similar set up takes video
coding to full 30 frames/s, this ti1
leaving 25% of the CPU power
spare. Utilizing a balanced system :
chitecture not only delivers consum
quality video, but also frees up syste
resources so a variety of other applica-
tions can run concurrently.

Hemant Bheda is co-founder and
vice president of engineering at Media-
matics. He has over ten years experi-
ence working in video compression
and VLSI architectures. He holds a
Master’s Degree in electrical engineer-
ing from San Diego State University.

How VALUABLE CIRCL
\ HIGHLY 5%
1 MODERATELY 5
|

\ | SLIGHTLY 51




Communications.
John Novellino

or the first time in Silicon Valley,

Wescon/IC Expo 97 will celebrate

“Technology on the Move” with a
conference schedule emphasizing I1C
technologies, networking, and wireless
communications. Other conference
tracks will focus on power manage-
ment, multimedia, software, and de-
sign, test, and manufacturing issues.

The applications conference portion
of the show begins on Monday, Nov. 3
with workshops and short courses at
the Santa Clara Convention Center.
The technical sessions and industry ex-
hibition run Nov. 4-6, with the sessions
at Santa Clara and an expected 1400
exhibits at both Santa Clara and the
San Jose Convention Center. The sec-
ond annual IC Expo will consist of a
dedicated exhibit area on the Santa
Clara show floor where semiconductor
manufacturers will display their latest
products. Booths numbered 200 to 3000
are at the San Jose site, and booths
5000 to 6000 are at Santa Clara.

Show officials note that more than
80% of attendees commuted to
Wescon’s former northern California
venue at the Mosconi Center in San
Francisco from Silicon Valley. As a re-
sult, they say, the new dual locations for
the 46th Wescon should be more conve-
nient for both attendees and exhibitors.
Free shuttle buses will run continu-
ously between the two venues from
8:00 a.m. to 6:00 p.m. Nov. 4-6. Also, at-
tendees will be given free tokens (a dif-
ferent one for each day) that will allow
unlimited rides between convention
centers on the Silicon Valley light rail
system’s Guadalupe line.

New at this year’s application con-
ference are engineering workshops,
half-day events that offer application-
specific training from engineers at soft-
| ware, tool, and device technology de-

CONFERENCE PREVIEW

Wescon/IC Expo ‘97 Moves
To The Center Of The Action |

In Its First Year In Silicon Valley, Wescon/IC Expo
Looks At Advances In ICs, Networking, And

velopers and manufacturers. Addition-
ally, a series of half and full-day short
courses provide in-depth information
on communications, computer, and mi-
croelectronics design applications and
solutions. The workshops, short
courses, and keynote addresses require
additional fees. The technical and ple-
nary sessions and roundtables are free
to all attendees.

1C workshops, sessions, and short
courses will cover design of regular and
digital signal processors, ASICs, and
programmable chips; system-on-a-chip
integration; and embedded applications.
Specific topics include hardware-de-

SMT Chip Fuses Offer Fast
Protection In Tight Spaces

chips are specifically engineered

for computer and peripheral ap-
plications where a quick-acting over-
load device is needed to protect cir-
cuitry against catastrophic current.
With a 3216 chip size in accordance
with EIA packaging standards, the
fuses offer excellent power density
in applications where board space is
limited. The fusing element is de-
posited on a ceramic substrate and
encased within a protective glass
coating. Terminations are plated
with a tin-lead coating, and are com-
patible with IR reflow installation
processes. The UL-approved fuses
are initially offered in four current
-atings from 750 mA to 2.0 A, with a
breaking capacity of 50 A at 63 V.
Additional ratings will be added
within four months. The devices

T he 19443 series of 63-V SMT fuse
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scription languages, high-performance
packaging, rapid prototyping, and qual-
ity and reliability issues. The communi-
cations track is further divided into two
areas: networking and wireless. Hot
topics in networking include Internet
connectivity, CE platforms, MPEG
video, and TCP/IP. Wireless is covered
in sessions on cellular networks, broad-
band connectivity, and wireless design
tools. MPEG-1 and MPEG-2 standards,
image processing, and 3D audio are han-
dled in the multimedia track.

Power topics, which come under the
I1C technologies track, include regula-
tion and management of battery power.
Two sessions in the software track
specifically tackle embedded applica-
tions. One takes on Java, and the other
looks at benchmarking and integration
of real-time operating systems. An ap-
plications track encompassing design,
test, and manufacturing examines is-

come packaged on 3000-piece blister
tape reels. In OEM quantities, the
19443 series fuses cost $0.20 each.

Wickman USA Inc., 4100 Shirley
Dr., Atlanta, GA 30336, (800) 553-
7894; (404) 699-7820; fax (404)
699-9176; e-mail: service@wickman-
nusa.com.

CIRCLE 564

Booth 2924
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FOR ALL THE ENGINEERS WHC
TAKING TIME OFF THIS YEAR
YOU WITH A MUCH DESERVEL
FROM LIMITATIONS.

“Hohday” 1s not a word in your vocabulary these days.

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

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

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

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

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

Because even though you can’t take a trip around the world
right now, the Vi Series can surely help you design a product that
can change it for the better.
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/ VIR «S<ERMalENS
N O N T B E VR4101™™ Vra102™ Vp4300™ VR5000™
Max. Ciock Frequency 33MHz 66MHz 100/133MHz 180/200MHz
1/D Cache n an 16/8 32/32
N E P R E S E N T Dhrystone MIPS 37 74 Lkifaked 254/282
Power Consumption 200mW 250mwW 1.8W/2.2w <6W
Supply Voltage 33V 33V 33V 33V
MIPS/W 185 320
Windows CE Support | Vi v2 V2
Chipset Support Yes Yes Yes Yes
Feature Highlights 5 Ch DMA Controker Soft Modem High-pert MMU, Single: 400 MFLOP FPU
RAM/ROM Controlier 4-mode PMU Oouble Precision FP L2 Cache controlier
Senal Intertage DA™ 10-bit DAC/ADC ioeat for ugh- Two-way
Single-cycle MAC embedded apphcabons pipelne

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

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

VR4300. A high level of performance.
An extremely low price. Ideal for office
automation, video games & X-terminals.

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

1
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sues such as sensing and power control,
storage and high-performance 1/0 de-
vices, and using the world-wide web to
cut concept-to-delivery time.

The time and length of the technol-
ogy sessions vary, so attendees should
keep a schedule handy (see the table).

Session $4, “System-on-a-Chip Inte-
gration,” includes a paper entitled
“Core + ASIC Methodology—the Pur-
suit of System-on-a-Chip.” by Ann
Marie Rincon, a senior engineer at
IBM's Microelectronics Division. Rin-
con notes that the ability to integrate

complete system functionality on one
chipis driving a new paradigm in which
the focus shifts from gate-level opti-
mization to maximizing functionality
and minimizing time-to-market. Criti-
cal to getting the most out of such de-
signs is the ability to take full advan-
tage of predesigned cores, but the
complexity of these cores can tax the
capability of traditional design meth-
ods. Challenges include varving inter-
face needs, inconsistent test require-
ments, limited core porosity, multiple
types of cores. Rincon proposes solu-

tions and presents examples of work-
ing system-on-a-chip hardware.

A paper entitled “An Intelligent
Power-Supply Conditioning System
Using an Embedded Microcontroller™
looks at how to reproduce the main
power source accurately and quickly to
ensure uninterruptible power in the
event of an outage on the main power
supply (Session S17). Charles Melear.
manager of advanced microcontroller
applications engineering at Motorola
Inc., writes that even a few minutes
worth of power will allow a computer
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Tuesday, November 4 |

Moming S1 S3 S4 S5 l
GPS Multimiflion-gate design System-on-a-chip integration Multimedia-Part |
(Communications) (IC Technologies/Power Mgmt.) | (IC Technologies/Power Mgmt.) (Multimedia) I
9:30-11:00 9:30-10:30 10:30-Noon 9:30-11:00
s7 ss s9 I
Debugging tools and techniques Software engineering for the Design/Test/Manufacturing |
(Software) computer programmer (Design/TestManufacturing) ;
9:30-11:30 (Software) 9:30-Noon |
9:30-11:30 L LR N
Noon-2:00 p.m. Keynote 1: Digital Culture-Reinventing business in the networked age
i Afternoon S2 S6 |
| Internet appliances/CE platforms Multimedia—Part ||
{Communications) {Multimedia)
1:00-3:00 1:00-2:30
Wednesday, November 5
7:15-9:00 Keynote 2: The networkeq age by design |
Morning S11 $13 S14 $15 |
Wireless general session-Part | New silicon architectures Microcontrollers Interface solutions for low-voltage :
(Communications) The next wave (IC Technologies/Power Mgmt.) applications in desktop and
9:30-Noon (IC Technologies/Power Mgmt.) 9:30-11:30 portable systems 1
9:30-11:30 (IC Technologies/Power Mgmt.) | |
l 9:30-11:30 ‘
| S$19 S21
| Java in embedded systems Sensing and power control ‘
| (Software) (Design/Test/Manutfacturing) |
: 9:30-11:30 9:30-11:30 |
| | Noon-2:00 p.m. Keynote 3: The transistor’s impact on the electronics industry |
Afternoon s12 S16 s17 s18 !
; Wireless general session-Part Il Battery power management Power regulation Graphics for multimedia 1
| (Communications) (IC Technologies/Power Mgmt.) | (IC Technologies/Power Mgmt.) {Multimedia)
! 1:00-3:30 1:00-2:30 3:00-5:00 2:00-4:30 !
1
| s20 !
| Software development ‘
| General session [
(Software) [
3:00-4:00 |
Thursday, November 6 :
Y Morning S24 S25 S26 s27 ‘
—_ Internet connectivity IC technologies Embedded applications Benchmarking and integration |
g" (Communications) New design processes (IC Technologies/Power Mgmt.) of embedded real-time
o 9:30-11:30 (IC Technologies/Power Mgmt.) 10:30-11:30 operating systems “
= 9:30-10:30 (Software) |
g 9:30-10:30 |
~ S28 S29 S30 S31 |
5 Bus implementation issues Storage and high-performance /0 Using electronic engineering IEEE Region 6 student paper 1
2 (Design/Test/Manutacturing) (Design/Test/Manufacturing) databases and the WWW to contest
S 9:30-11:00 9:30-11:00 dramatically reduce the (Design/Test/Manufacturing)
= concept-to-delivery cycle 9:30-Noon
e {Design/TestManutacturing)
] 9:30-11:30
b
]
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Tired of Howling for
._} Technical Support?

Call Vicor...Hear the Difference!

Our applications engineering team has one job: » Person-to-Person Service
to help you optimize your power system design.

On the phone, at your site, or in our tech support centers,
they're available around the globe to support unique »= QuickTurns™ Delivery on Prototype Orders:
system requirements with the most comprehensive DC-DC, AC-DC Component Power Modules - 48 Hours
selection of power solutions available. DC-DC, AC-DC Configurable Power Supplies - 5 Days

1-800-735-6200
WWW.VICr.com

» Technical Support...Worldwide

CALL FOR YOUR COPY

Component Solutions For Your Power System _ﬂp VICOR
23 Frontage Road, Andover, MA 01810 * Tel: 800-735-6200  Fax: 508-475-6715
Vicor/Wrstcor Div. Vicor/Chicago Vicor France Vicor Germany Vicor Italy Vicor UK. Vicor Hong Kong Vicor Taiwan

Tel 408522 52680 Tel 630 ~69 8760 Tel +33) 3450 1430 Teh +4 863524390 Tel +39-2-2247-2126 Tel +44 1276-676 222 Tel +852-2956 1782 Tel +886 2
Fax 408 7745558 Fax 634769 87H Faw «331 34522830 Fon +20.89 462439 39 Fin 43922247 3166 Fav +44-1276 681 269 Fax +B%2 29560782 Fax +886 2 7
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System Automates Testing
Of Displacement Force

force test station can test virtu-

ally any component that requires
accurate displacement-force mea-
surements such as membrane
switches, including polydomes, metal
domes, elastomer, and conventional
keypads. The system continuously
measures contact resistance during
testing, and meets ASTM stan-
dards.Three operational modes—lo-
cal, PC, and engineering—are avail-
able. In engineering mode, up to 5000
data points are acquired and stored in
one test. Users can get test data with
a displacement resolution of 0.00254
mm (0.0001 in.). The 921A is useful for
first-article product tests, audit test-
ing, engineering investigation, in-
spection. and life-study testing. When

The Model 921 A displacement-
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integrated with an automatie feed or
X-y positioner, the system can serve
as an automated test station for a va-
riety of production applications. The
Model 921 A’s base price is $9500. De-
livery is within 30 days of ordering.
Tricor Systems Inc., 400 River Ridge
Dr., Elgin, IL 60123, (847) 742-5542;

! fax (847) 742-5574. CIRCLE 565

Booth 5804

Surface-Mount Crystals Fit
Tight Spots On Crowded Boards

pair of miniature crystals are
A aimed at surface-mount applica-

tions with limited board space.
The ECX-64, a quartz erystal for wire-
less telecommunication applications,
offers low power consumption, tight
frequency stability, and high-fre-
quency fundamental capability up to
40.000000 MHz. Overall frequency
range is 12.000000 to 100.000000 MHz,
with stability of +4 ppm from -10 to
+60 C. The crystal measures 6.0 mm
by 3.5 mm by 1.1 mm. The ECX-64
costs $2.00 each in quantities of 1000,
$1.50 each for 10,000, and $1.20 each for
100,000. The ECX-3TA tuning fork
crystal, which measures 7.3 mm by 4.3
mm by 2.0 mm, is ideal for low-profile
applications such as data modems,
host adapter cards for PCI, and SCSI
interfaces. The device supplies the
popular, real-time 32.763000-kHz fre-
quency with extended operating
range capabilities of —40° to +80°C.
The ECX-3TA costs $0.80 each in

quantities of 3000, $0.65 each for 12,000
pieces, and $0.55 each for 102,000.

ECS Inc. International, 1105 S.
Ridgeview, Olathe, KS 66062; (800)
237-1041;(913) 782-7787: fax (913)
782-6691; e-mail: ecs@ecsxtal.com;
hitp://www.ecsxtal.com. CIRCLE 566

Booth 2647

new system, but can be eritical for real-

system to save any work in progress
and perform an orderly shutdown. The
backup supply should allow transactions
with serial ports, disk drives, etc. to con- |
tinue without glitches. Also, undervolt-
age and overvoltage conditions, which |
can be disruptive, must be avoided. ‘

Benchmarking is important in any

time operating systems. In “A Real-
World Approach to Benchmarking DSP
Real-Time Operating Systems,” Eliza-
beth Keate, a senior application engineer
at Spectron Microsystems, discusses
key metries typically used to evaluate
RTOS performance (Session S27). Ac-

i cording to Keate, many RTOS vendors

' veloped under a grant from the U.S.

offer timing information that is intended |
to provide a first-order indication of
overall performance. But, most of this in- |
formation is based on home-grown |
benchimarks that portray their products ‘
in the best light, and fail to consider the |
needls of real-world applications. The pa- !
per examines some of the shortcomings |
of traditional benchmarking techniques |
and proposes an alternative approach.

It seems that the faster memory ca-
pabilities grow, the faster the need for
bigger and quicker memories grows.
The next leap may come from work be-
ing done on a content-addressable
read-only memory (Carom) being de-

Army. “Carom: A Solid-State Replace-
ment for the CD-ROM.” by Klaus
Holtz, president of Omni Dimensional
Networks, describes a eredit-card-size
plastic module that may be able to store
entire digital movies while wearing a
smaller price tag and sporting a smaller
footprint than a CD-ROM (Session |
S29). Holtz says other advantages in- |
clude all solid-state reading without
turntables or lasers, very low power
consumption, very fast random access,
and no vibration or dirt contamination.
The goal is to match the price and data
density of a CD-ROM.

The IC technologies track also con-
tains a roundtable discussion on “New |
Silicon Architectures—The Next
Wave” (Session S13). According to the
session’s description, PC growth has
stalled, with the double-digit increases
of the early ‘90s fueled by new users, he- |
ing replaced by more moderate growth
rates driven by upgrades and obsoles-
cence. Roundtable moderator Stephen
A. Drukker, president of OFTi Inc., says |
emeryging products like entertainment

|
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Source and measure capabilities

First we doubled the function,

Model 2420

Model 2400 Model 2410

now we've tripled the choice.

Jusl like the original Model 2400, the two new
additions to the Keithley SourceMeter®
line combine sourcing and measurement in single,
high throughput, DC parametric test systems. The high
voltage Model 2410 and high current Model 2420
extend the range of these capabilities for high speed.
precision testing of a wider range of electrical
components, giving you a better return on investment.
In addition, you can bundle each member of the
SourceMeter family with a broad selection of compatible
accessories, including switching systems. The result
is complete. efficient, multi-point solutions
for production testing or off-line characterization.
For your free brochure, contact Keithley today.

5: KEITHLEY

% O
..,_. 4/{ Produa ‘-\“\q@ \‘\
S WS

Specifications
Dynamic Range 1 year basic accuracy:
2400 2410 2420 Max system speeds: External interface: (5':-digit resolution)
Voltage  +200V 1100V 160V Pass/fail = 500ps IEEE-488 (SCP1) Volts 0.01%
Current  +1A/20V +1A/20V +3A/20V Tomemory = 500ps RS-232 Amps 0.02%
+100mA/200V +20mA/ 1100V + | A/60V To IEEE-488 = Ims Digital 1/0 Ohms 0.04%
Power  22W 22w 66W Range change = 13ms Component handler

Intemnally programmable measurement sequence up to 160 points.
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Announcing the birth of DSP16210, the

most significant Digital Signal Processor < b
to hit the communications market since

we invented the first DSP.

x
e
\'\g:e\bl\o
o

g

g

-

©® 1997 Lucent Technologies.




249
. Conceived by 'Bellr'Lab?sbecifically for next-generation communicati
_applications, DSPIG_ZIO'S more efficient processing lets it effortlessly handle
F) varfety‘of‘funtinnS'in any digital wireless standard, using up to five times
less power and memory than the most advanced DSP on the market today.
', Proven®software tools and high-performance processing enable DSP16210
to radically reduce development time and system costs, making it {
" pérfect DSP for rack modems and smaller remote base stations that can be
deployed anywhere you can imagine with a savings of up to 50% in electronics
" costs. To learn more about how the DSP that was designed from the start to
be the soul of communications can help you create products beyond your
wildest dreams, call 1-800-372-2447 (Ext. 955). Or visit www.lucent.com/micro

Lucent Techno
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FEBRUARY 1998

IEEE Applied Power Electronics Conference
and Exposition (APEC “98), February 15-19.
The Disneyland Hotel, Anaheim,
California. 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@courtesyas-
soc.com,

Conference on Optical Fiber Communica-
tion (OFC “98), February 22-27. San
Jose Convention Center, San Jose,
California. Contact Lisa Myers,
OSA Conference Services, 2010
Massachusetts Ave., N.W., Wash-
ington, D.C. 20036-1023; (202) 416-
1980; fax (202) 416-6100; e-mail:
ofc.info@osa.org.

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

MARCH 1998

Sixth Annual Embebbed Systems Confer-
ence East, Mar. 31-Apr. 2. Chicago’s Navy
Pier Festival Hall, Chicago, IL. Con-
tact Miller Freeman Inc., 600 Harri-
son St., San Francisco, CA 94107;
(415) 905-2354; fax (415) 905-2220; In-
ternet: http://www.
embedsyscon.conv/.

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. Ankor-
age, Alaska. Contact Patrick K.
Simpson, Scientific Fishery Sys-
tems Inc., Post Office Box 242065,
Anchorage, Alaska 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 Computa-
tional Intelligence, May 3-9. Wil-
liam A. Egan Civic and Conven-
tion Center, Anchorage, Alaska.
Contact Patrick K. Simpson, Sei-
entific Fishery Systems Inec.
Post Office Box 242064, Anchor-
age, Alaska 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.

Trompeter’s F-Connector...

Steady as a Hockl

rompeter s newly re-engineered high perfor-
mance PL130 F-series connector offers many
advantages over ordinary F-connectors.

For a perfect contact every time, our
design features a one-piece integrated center
contact pin. Ordinary F-connectors use the cable
center wire as the pin which can cause variations in the
female mate inside diameter and possibly resuit in signai interrupts.

Ideal for high-end high-performance broadband applications, the PL130 was designed with the
installer in mind: one-piece, reliable and field terminable.

For rugged broadband applications (CATV, LMDS, MMDS and satellite), the PL130 reduces return

loss problems at the head-end. The return loss is <-23dB at 2GHz, an improvement of 28%
s— at even lower frequencies

over results of competitive product: ies.

By use of a larger footprint on the ground braid, the new pace-setting PL130
also exceeds conventional F-connector cable retention, yet still uses industry
standard tools and strip dimensions.

31186 LaBaya Drive, Westlake Village, CA, U.S.A. 91362  800-982-COAX ¢ Fax: 818-706-1040 ¢ www.trompeter.com

S

AN T

/ /?eg/.s'rared to /SO G007 7

—

\N

\

_.\ o

Quality doesn’t cost...it pays!

TROMPETER

INC.

 ELECTRONICS,

See us at Wescon in booth 1915

Reader No. 121 - send information

Reader No. 124 - please call




POWYERY

ANNOUNCING GENERAL SEMICONDUCTOR’S
ACQUISITION OF ITT DISCRETE SEMICONDUCTOR.

General Semiconductor is already a werld leader in low-to-medium
power rectifiers and transient voltage suppressors.

Adding 1TT Semiconductor’s small-signal diodes, zener diodes, and tran-
sistors to our product portfolio brings exciting new pos-
sibilities to General Semiconductor customers... and,
further enhances our global capabilities.

Through new product offerings— including lead-
ing-edge surface mount packages for computers,
computer peripherals, advanced cellular technolo-
gies, and industrial power supplies — we're setting
new standards of customer service, efficiency, and
satisfaction.

wWww.gensemi.com
(NYSE: SEM)

It's simple. Our mission is to grow from the leading force in low-to-
medium power rectifiers and transient voltage suppressors to the
world's leader in the entire discrete semiconductor market. This
acquisition is a powerful step in achieving this objective.

WE POWER THE PRODUCTS THAT EMPOWER YOUR LIFE.

(GENERAL
SEMICONDUCTOR®

GENERAL SEMICONDUCTOR, INC. ¢ 10 MELVILLE PARK ROAD, MELVILLE, NY 11747-3113 « TEL: 516-847-3169 * FAX: 516-847-3152

READER SERVICE 156



For fast answers, call us at: USA Tel:1-800-366-9782.Fax:1-800-729-9288. 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




Get on board by
sampling x4/x8/x16 devices
for PC applications.

Microprocessor speeds are soaring bevond 200MHz.
Motherboards will soon run at 100MHz to keep
pace. The age of the 100MHz external bus is just
around the corner.

To meet the spiraling demand for speed and

capacity. designers need a new kind of DRAM for

main memory. The optimum solution is the 64Mb
synchronous DRAM from NEC.

Our SDRAM supports synchronous operation
at speeds up 1o 143MHz and provides a wide
bandwidth: more than 200Mbytes sec. It comes in
JEDEC-standard 200 168 144-pin DIMMs.

Go with the leader in SDRAM technology
NEC led the industry in development of synchro-
nous DRAMs. We hold the largest share of the
SDRAM market for workstations and servers.
Now we'te ready 1o help vou launch a new era
in PC performance. Don't miss the bus to the
next generation of high-performance PCs.

For more information

about leading-edge SDRAMs.

contact NEC today.

LVTTL uPD4564441 uPD4564841 uPD4564163

PaTNTTECR SSTL 3 uPD4564442 pPDAS64B42 uPD4564164
ggfd“;fg}io;‘bank) Mx4x4  2Mx8x4  1IMx16x4
CAS latency 2,3

Burst length 1,2, 4, 8, full page

(SFﬁggﬂ egr:z‘y’)e -70 (143MHz), -80 (125MHz), -10 (100MHz)
Supply voltage 3.3+0.3V

Interface LVTTUSSTL 3

Refresh cycie 4K/64ms

Package 54-pin, 400-mil TSOP (i)

s NIEC
NEC MULTIMEDIA
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Looking

for
Consultants?

EEE-USA’s Directory of : |

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

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

i
l
|

i
1
w
|
i
|
l

CAREER/AICN/dbform.
html>.

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

THE INSTITUTE OF ELECTRICAL
AND ELECTRONICS ENGINEERS, INC

IEEE United States Activities
1328 L Street, NW, Suite 1202
Washington, DC 20036-5104

[

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

MAY 1998
IEEE/IAS Industrial & Commerciol Power
Systems Technical Conference (I&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),
May 12-15. Seattle Convention Center,
Seattle, WA. Contact Les E. Atlas,
Dept. EE(FT 10), University of Wash-
ington, Seattle, WA 98195; (206) 685-
1315; fax (206) 543-3842; e-mail: at-
las@ee.washington.edu.

JUNE 1998
IEEE/MTT-S International Microwave

: Symposium (MTT 98), June 7-12. Balti-

more Convention Center, Baltimore,
MD. Contact Steven Stitzer, West-
inghouse Electric Corp., P.O. Box
1521, MS 3T15, Baltimore, MD 21203;
(410) 765-7348; fax (410) 993-7747.

USENIX 1998 Technical Conference, June
13-17. Marriott Hotel, New Orleans,
LA. Contact USENIX Conference
Office, 22672 Lambert Street, Suite
613, Lake Forest, CA 92630; (714)
588-8649; (714) 588-9706; e-mail: con-
ference@usenix.org; Internet:
http://www.usenix.org.

JULY 1998

IEEE International Geoscience & Remote
Sensing Symposium (IGARSS ‘98), July 6-10.
Sheraton Seattle, WA. Contact Tammy 1.
Stein, IGARSS Business Office, 2610
Lakeway Dr:, Seabrook, TX 77586-1587,
(281) 291-9222; fax (281) 291-9224; e-mail:
tstein@phoenix.net.

IEEE Power Engineering Society Summer
Meeting, July 11-17. Sheraton Hotel,
San Diego, California. Contact Terry
Snow, San Diego Gas & Electrie, P.O.
Box 1831, San Diego, California
92112; (619) 696-2780; fax (619) 699-
5096.

IEEE Power Engineering Society Summer
Meeting, July 12-16. Sheraton San
Diego Hotel & Marina, San Diego,
California. Contact Terry Snow, San
Diego Gas & Electric, Post Office Box
1831, San Diego, California 92112;
(619) 696-2780; fax (619) 699-5096; e-
mail: t.snow@ieee.org.

SPIE’s Annual Meeting & Optical Instru-
mentation Show, July 19-24. San Diego,
CA. Contact SPIE Exhibits Dept.,
P.O. Box 10, Bellingham, WA 98227-
0010; (360) 676-3290; fax (360) 647-
1445; e-mail: exhibits@spie.org.

IEEE Nuclear & Space Radiation Effects
Conference (NSREC “98), July 20-24. New- |
port Beach, California. Contact Jim
Schwank, Sandia National Laborato- |
ries, Post Office Box 5800, MS-1083,
Albuquerque, New Mexico 87185- '
1083; (505) 844-8376; fax (505) 844- |
2991; e-mail: schwanjr@sandia.gov.

AUGUST 1998
AUTOTESTCON ‘98, Aug. 24-27. Salt
Palace Convention Center, Salt Lake
City, UT. Contact Robert Myers, My-
ers/Smith Inc., 3685 Motor Ave.,
Suite 240, Los Angeles, CA 90034;
(310) 287-1463; fax (310) 287-1851;

e-mail: bob.myers@ieee.org.

OCTOBER 1998

IEEE International Conference on Systems,
Man, & Cybernetics, Oct. 12-14. Hyatt Re-
gency La Jolla, La Jolla, CA. Contact
M.A. Jafari, Dept. of Industrial Engi-
neering, Rutgers University, P.O.
Box 909, Piscataway, NJ 08855; (908)
445-362T7; (908) 445-5467; e-mail: ja-
fari@gandalf.rutgers.edu.

NOVEMBER 1998

Photonics East & Electronic Imaging Inter-
national Exhibition, November 1-6. Boston,
Massachusetts. Contact SPIE Ex-
hibits Dept., Post Office Box 10,
Bellingham, Washington 98227-0010;
(360) 676-3290; fax (360) 647-1445; e-
mail: exhibits@spie.org.

Voice, Video & Data Communications
Conference & Exhibition, November 1-6.
Boston, Massachusetts. Contact
SPIE Exhibits Dept., Post Office Box
10, Bellingham, Washington 98227- '
0010; (360) 676-3290; fax (360) 647-
1445; e-mail: exhbits@spie.org.

NOVEMBER 1998

IEEE Global Telecommunications Confer-
ence (Globecom ‘98), Nov. 9-13. Sydney,
Australia. Contact Sam Reisenfeld, '
School of Electrical Engineering, Uni-
versity of Technology, Sydney, P.O. Box
123; Broadway, NSW 2007, Australia;
+61 2-330-2435; e-mail: samr@trnas-
mit.ee.uts.edu.au.
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“LCD Bias” and “Backup Supply” Applications for the LT1316

Micropower DC/DC Converter
Gary Shockey and Jeff Witt

Some step-up DC/DC converter functions require input
current limiting because of high source impedance or
limited capability of power components. The LT®1316, a
micropower step-up DG/DC converter with peak switch
currentcontrol, meets these needs. The device draws 33pA
quiescent currentand contains a 0.6, 30V switch that can
be programmed for a maximum peak current between
30mA and 600mA with an external resistor. It also has a
low-battery detector that remains active in shutdown,
where quiescent current drops to 3pA. The two circuit
examples below illustrate how the LT1316’s current limit
function allows realization of difficult converter circuits.

2-Cell, Low Profile LCD Bias Generator
Fits in Small Places

Portable electronic products with LCDs are getting thinner,
resulting in severe restrictions on component height. LCD
bias generators placed in or near the display housing need
to use low profile (under 2mm) components to meet height
restrictions. These low profile inductors and capacitors
have somewhat higher parasitic resistance than their higher
profile equivalents; hence, switching regulator peak cur-
rent must be controlled to keep the inductor from saturat-
ing and to keep output voltage ripple under control. The
LT1316, with its programmable current limit function, is
ideal for use as an LCD bias generator.
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Figure 1. 2-Cell to 28V Converter for LCD Bias
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Figure 1's circuit delivers 5mA at up to 28V from a 2-cell
battery, using components that are under 2mm high. Peak
current is limited to 350mA by 10k resistor R3 at the Rggr
pin. The parallel combination of a 1uF, 35V tantalumand a
0.47uF, 50V ceramic keep output ripple voltage to 180mV,
less than 1% of the output voltage. Output voltage and
inductor current waveforms at an input voltage of 2V and
load current of 4mA are detailed in Figure 2. The 28V output
can be varied by changing the value of R2 or by summing
a current into the LT1316 FB pin.

Higher output current can be generated if a higher input
supply voltage is available. Table 1 shows output current
for supply voltages of 2V, 3.3V and 5V. Up to 20mA at 28V
can be generated from a 5V supply. Efficiency using these
low profile components is a few points lower than it would
be with larger components, but it is still above 74%.

Table 1. Output Current for Input Voltages of 2V,
3.3Vand 5V

[ | [ outpur

Vin L PEAK CURRENT | Rggr | CURRENT
v | 22uH 350mA | 10k | 5mA
33V | 22uH 550mA 75k | 15mA
sy | 4R 350mA 10k 20mA

ALY, LTC and LT are registered trademarks of Linear Technology Corporation.
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Figure 2. Controlled, Low Peak
Current Keeps Output Voltage
Ripple Under 180mVp_p
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Super Capacitor-Powered Backup Supply

Typical backup supplies for low power (several uW) logic
systems operate from a lithium battery or a high energy
jensity capacitor (a “super cap”). Some systems may
require a higher power backup: for example, a “last gasp”
write to flash memory might require several mW for
several seconds. There are obstacles to efficient opera-
tion at higher loads from these power sources. Both the
long-life lithium batteries and super caps have large series
resistances that result in reduced efficiency at high RMS
currents and poor regulation due to IR drop. In addition,
the super cap output voltage, in contrast to a battery's,
decreases continuously as power is drawn and the
capacitor must be substantially discharged to obtain its
stored energy. A micropower switching regulator is re-
quired, and the LT1316, with its ability to precisely control
peak switch current, is ideally suited to such high imped-
ance energy sources.

Figure 3 shows a 5V, 6mA backup supply operating from
a 0.1F, 5.5V, 75 super cap. The super cap, Csyp, IS
charged through R1 from a normaily present 5V. The
charge state is monitored with the LT1316’s low-battery
detector; the READY line is high when Cgyp is near full
charge. When a power loss is detected, the system can
pull the RUN line high to turn on the backup supply. The
LT1316 operates as a simple boost regulator, generating
5V power until Cgyp has discharged to 1.5V. Rggr pro-
grams the peak switch current of the LT1316. Figure 4
shows the input and output voltage as the circuit supplies
a fixed 6mA load. The output remains regulated at 5V as
the input voltage drops. With peak switch current pro-
grammed to ~500mA (Rsgr = 5.1k), output regulation is
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Figure 3. Super Cap Backup Supply

maintained for 9.6 seconds. Also plotted are the results
with a peak current of 100mA (Rggt = 33k), enough switch
current to satisfy the 6mA load current at the lowest input
voltage. The benefit is obvious; the lower peak current
results in lower RMS current from the super cap, reducing
losses and extending backup time by 22% to 11.7 seconds.

The accurate control of peak switch current also allows the
designer to better match the inductor to the power
demands of the application, reducing system size and cost.
Figure 5 shows the circuit operation under identical oper-
ating conditions, with a smaller CD43 series inductor
substituted for the larger CD54. At higher peak currents,
the additional inductor loss lowers operating time by 5%.
With a low peak switch current, there is essentially no
penalty for using the small inductor.

L = CD54 | |
ghb——4 4+ 1 1 ARgrr=33k1 |
Vourt t=11.7s

41— V|N B
> " |
=2 # |
= -
2 &
-
’ t=956s
1——+—r*‘-—~—i~‘t—t_4_+f._~

) [T

0 2 4 6 8 10 12 14 16
2s/DIV

K160 FO4

Figure 4. Lower Peak Current Results
in Longer Operating Time
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Figure 5. Lower Peak Current Allows
the Use of Smaller Inductors
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TECH INSIGHTS

Not Just Lost In Space

ormerly a niche market that has now grown into an in-
qustry, robotics are seen in the aerospace, automotive,

consumer goods, electronics, food and beverage, and
pharmaceutical markets. According to the Robotic Indus-
tries Association, the current U.S. robot population num-
bers approximately 78,000. In the second quarter of this |
year, U.S.-based robotics companies shipped 3142 units, |
which translates into $279.3 million. In the first half of the
year, these same companies shipped 6275 robots (valued
at $5647.7 million). The executive vice president of the as-
sociation, Donald Vincent, says that these numbers repre-
sent a 35% increase over the first half of 1996, with the
dollar value of the shipments increasing 31%. The pace of
orders that have been placed so far this
year has been puzzling, according
to Vincent, but not completely.
Orders were up 43% in the first
quarter, but down 32% in the ~
second. Vincent points to a
slowing in the orders for
spot-welding robots. So far
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in the First Half of the Year

. lion’s share at 50% to 60%. According to the Robotics In-
E dustry Association’s spin-off group, Automated Imaging
' Association, the auto industry also is seeing a rise in the
' number of machine-vision products, particularly 3D vi-
i sion. Industry leaders in the automotive robotics market
| include ABB Flexible Automation, Acuity Imaging,
' Adept Technology, Cognex, Deneb Robotics, FANUC Ro-
! botics North America, Kawasaki Robotics, Motoman,
i Nachi Robotics, Omron, PTT Vision, and Panasonic Fac-
i tory Automation. Some of the top distributors include An-
tenen Research, Automated Concepts, The Robot Com-
pany, and The Robot Shop. It’s easy to see why robotics,
as an industry, is doing so well. To begin with, robots are
reliable. They’re easily justified, and come in all kinds of
sizes that are just perfect for
all kinds of applications. One
of the primary reasons why
robots have gained so much
ground in the consumer elec-
tronic market, as well as the
business electronic market, is
the trend toward miniaturiza-

tion. Many of the manufactur-

ing tasks involved in min-

Robots Shipped

this year, he says, spot-weld- l m iaturization can only be success-
ing is the largest application w 1994 | 1995 - fully and reliably performed by
for robots, but more spot- robots. Motorola, for example,
welding robots were ordered g, co: Robotics Industries Association . uses robots in the miniatur-

in the second quarter of last
year than in the first half of
this year combined. Other applications, such as material
assembly, handling, and removal have picked up the slack, 1
making up for the drop in spot-welding-robot orders. Are

| welding, coating/dispensing, and painting are a few of the

other leading applications in the robotics market. Robots |
are perfectly suited to tedious, hazardous, or extremely
precise jobs that are more cost-effectively handled by ma-
chines than humans. Based on revenue received on ship-
ments, spot-welding applications held the robot market
by 30%. The second largest sector, material handling,
grabbed 27% of the market. With 18%, coating applica-
tions ate the third largest piece of the pie. Further break- |
ing down the robot market, arc welding (13%), material |
removal (4%), dispensing (3%), assembly (3%), and inspec-
tion (1%) applications were the shapers of the rest of the
nearly $1 billion North American robotics market. Of the
market, auto manufacturers and their suppliers have the

ization of its pagers, cellular
phones, and two-way radios.
i One of the examples that the association gives of success
i stories in robotics is Honeywell Home and Building Con-
n trol. Through robotics and related automation technolo-
' gies, the company was able to reduce the cost of its
! bimetal and clip thermostat subassembly operation by
: $500,000 in the first year. Honeywell had attended the as-
i sociation’s Agile Automation Workshop on Flexible Parts
i Feeding, and picked up the techniques to improve their
| process.
For all kinds of valuable information about robotics,
: how the Robotics Industries Association works, and who
. the suppliers and manufacturers are in the market,
try accessing their World Wide Web site: http://www.ro-
botics.org. Otherwise, those readers who are interested
may write to the Robotics Industries Association, 900 Vie-
! tors Way, P. 0. Box 3724; Ann Arbor, MI 48106; (313) 994-
: 6088; fax (313) 994-3338.—DS
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Varicap: Variable Capacitor

This tiny electronic component, the size of a teardrop,
has special characteristics necessary for effective operation
as a voltage variable capacitor. Varicap, produced by Pacific
Semiconductors Inc., Culver City, California, has no fila-
ment to heat, and has no moving parts as does the reactance
tube and the variable capacitor which this device is capable
of replacing. The unit weighs less than a gram, is a highly
rugged device, and operates reliably from -65 to +150 C.
For FM transmission and reception, the miniaturization
factor is extremely important, as it allows the production of
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} 40 YEARS AGO IN ELECTRONIC DESIGN

|

lightweight devices of greater adaptability and reliability.
In television manufacture, it is possible through the use of
this capacitor, to eliminate the fine tuning control. In color
television, the incorporation of this device into the circuitry,
will permit automatic observation and maintenance of color
fidelity. (Electronic Design, Oct. 15, 1957, p. 5)

This might have been the first commercially available
varactor diode, but certainly engineers of the time were
aware of the voltage-variable capacitance properties of
semiconductor diodes.—SS

New Books: Transistor Circuit Engineering,
Richard F. Shea, Editor; John Wiley and Sons,
New York; 468 pages, $12.00.

In the few years since transistors came into being there

has been a steady evolution in the manner of their treat- ‘

ment and in the development of circuits particularly suited
to their inherent characteristics. It was soon evident that
with the proper types of transistors and associated circuit
all of the operations heretofore performed by vacuum
tubes could be accomplished equally well with transistors..
With the mounting drive for miniaturization of complex
electronic systems, for which transistors have an obvious
appeal, there has been increasing activity in the develop-
ment of special purpose transistors and more suitable cir-
cuits by which to utilize their characteristics most effec-
tively. Such advancement has encouraged the publication
of new texts on the subject, of which Transistor Circuit
Engineering is an excellent example. This book was writ-
ten by a group in the GE Electronics Laboratory in Syra-
cuse and edited by Richard F. Shea of the GE KAPL, who
edited an earlier transistor text, Principles of Transistor
Circuits (1953).

The first few chapters deal with transistor parameters
and equivalent circuits, and with the applications of transis-
tors in radio and TV, Many forms of audio, power, interme-
diate and rf amplifiers as well as oscillators, modulator and
detector circuits, are illustrated and analyzed. Additional
useful notes on matrix algebra are included in the Appen-
dix. One chapter is allotted to the troublesome problems of
bias stabilization and temperature equalization.

Perhaps the most significant part of the book to those al-
ready modestly familiar with transistors and their circuits
will be the last three chapters which deal with pulse cir-
cuits, systems and special circuits. Another notable feature
is the consideration given to active filters, de converters, in-
verters and voltage regulator circuits under the chapter
heading of Special Circuits.

A set of problems and pertinent bibliographic material is
included at the end of each chapter. The book might well
serve as an advanced undergraduate text for an engineer-
ing course in transistor circuit or as a reference book for the
engineer already active in the transistor field. (Review
written by Joseph P. Harper, Head of the Dept. of Physics,
Univ. of Seranton.) (Electronic Design, Oct. 15,1957, p. 160)

This was one of the classic early books on transistor
circuit design.—SS
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1.5pF to 330pF
(6.3V-50V)

VISHAY SPRAGUE®

Molded Solid Tantalum
Chip Capacitors Solve ’

LOW ESR Design Problems

The newest microprocessors are pushing
power supply designers to use low equivalent
series resistance (ESR) capacitors to control
ripple current and ripple voltages. Other factors
including power dissipation capabilities, lower
voltages, miniaturization, surface mount assembly

and operating frequencies also affect the
designer’s selection of filter capacitors.

For frequency filtering below 500kHz, Sprague’s
5930 solid tantalum chip capacitor offers the
best combination of low ESR, good power
dissipation, and a machine friendly flat surface
for consistent placement.

Like all solid tantalum chip capacitors, the
5930 is extremely stable under temperature
changes and time. In addition, it has no end-of-
life constraints or known wear out mechanisms
for excellent reliability and stability.

The 593D features values ranging from 1.5pF
to 330yF, and voltages from 6.3 to 50. This product
is in an industry standard molded chip package for
full compatibility with existing pad layout designs.

For a data sheet, call Vishay's FlashFax**
Service at 800-487-9437 Document #510.

1-800-487-9437

www.vishay.com

Request Document #9999 or choose from
the FlashFax numbers shown on this page.

Up to .10pF
(100V)

VISHAY ROEDERSTEIN

The Highest C-values

Available in a Miniature _ .
Film Capacitor ~ 0

with Smm Lead Spacing

Roederstein Electronics, Inc. has expanded its
MKP 1840 series of metallized polypropylene
film capacitors to include a miniaturized version
with the highest C-values available with 5Smm
lead spacing. Fully auto-insertable, these
capacitors allow the design engineer to take
advantage of a much reduced printed circuit
board footprint while maintaining the superior
characteristics of the polypropylene dielectric.

Polypropylene’s excellent stability, very low
dielectric absorption, high insulation resistance
and low dissipation factor make these capacitors
ideally suited for use in designs where precision
is required, such as audio and instrumentation
applications. Most commonly these capacitors
are used in oscillators, timing and LC/RC filter
circuits, high frequency coupling/ decoupling,
cross-over networks, and sample and hold circuits.

Roederstein's MKP 1840 capacitors are
also self-healing and do not exhibit a piezio-
electric effect. The new 5mm lead-space
capacitors are available in C-values up to .10uF
and in a 100-volt rating. Larger sized capacitors
are available in higher voltages and capacitance
values up to 10pF. All are encapsulated in flame-
retardant cases.

For a data sheet, call Vishay's FlashFax™
Service at 800-487-9437. Document #707.

Pentium® is a trademark of the Intel Corporation.
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8200pF to .22pF
(25V & 50V)

0612 Capacitor VISHAY
Cuts InductanceQ VITRAMON®
by More Than Half -

Selecting capacitors with low inherent
inductance is always an important design
consideration—particularly in high speed
microprocessor and multi-chip module
circuitry. Normally in the 0.8nH to 1.0nH
range, this inductance can be cut by more
than half with Vitramon's manolithic ceramic
chip capacitor.

The Vitramon chip (VJ0612) provides
standard inductance levels as low as 0.3nH.
The package dimensions are 0.062"L x 0.126"\W
with thicknesses from 0.020" to 0.038". Standard
capacitance range is from 8200pF to 0.22uF
with tolerances of + 5%, + 10%, + 20% and
voltage ratings of 25V and 50V.

This combination—available in a robust,
easily mounted package —makes the VJ0612
ideal for use in new designs where low
inductance is important as well as for improving
the performance of existing circuitry.

For a data sheet, call Vishay's FlashFax*
Service at 800-487-9437. Document #50100.
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1997 Proceedings
NOW AVAILABLE

A valuable tool for design
engineers of portable,
nomadic, mobile and

transportable products.

he 1997 Proceedings Of The Fourth Annual

Portable By Design Conference, sponsored by
Electronic Design, is now available for today’s
portable OEM designer. The information in the
proceedings will help you stay on the cutting edge
of today’s innovative portable technology with over
500 pages of vital, timely, and usable information—
all bound in one handy reference book. This valu-
able tool can be yours for $175 per copy, plus $10
S&H. If you order now, you can receive the 1994,
1995, 1996 and 1997 Proceedings for $295 plus $28
S&H. Single copy issues of the 1994, 1995, 1996
Proceedings are available for $100 each, plus $10
S&H.

| Portable by Design Proceedings Order Form

$175 + $10 s/h; # of copies
$100 + $10 s/h; # of copies
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The following is a sample of topies from the
1997 Fourth Annual Portable By Design Conference:

* Defining and Overcoming End-User Battery Frustrations

* MCUs and CPUs for Portable Devices

* Designing With Current and Future Battery Technologies

* CPU Power Supply Voltages: How Low Can They Go?

* Software: System Management and PC Card Issues

* RF-Based Wireless LAN and WAN Technologies

* Smart Battery Management Architectures Addressing Multiple
Battery Chemistries

* IR-Based Wireless Communications

* Systems, Buses, and Architectural Issues

* Thermal and Mechanical Considerations

* Low-Power Analog Circuit Design

* PCCards and Other 1/0

Amount

*Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY, OH, PA, WI, Canada
residents add appropriate sales tax)

+ Tax* = Total
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| SIGNATURE N

| Please return this form to:

L PORTABLE BY DESIGN - 611 Route 46 West * Hasbrouck Heights, NJ 07604 or call: 201/393-6075 ¢ Fax: 201/393-6073 _!



This interactive, easy-to-use productivity tool
is an E'E’s guide to the future.
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of ELECTRONIC DESIGN on CD-ROM

Electronic Design on CD-ROM includes all of the articles, illustrations and
line drawings that appeared on the pages of Electronic Design between
1990 and 1994. Complete with a search engine and hypertext links, it is a
compendium of value added design information available nowhere else.

To order, simply complete, mail or fax this card or call: 201/393-6062; Fax 201/393-6073.

ELECTRONIC DESIGN's CD-ROM Amount Fax this coupon
O Single order: . to order th
O Muttiple order: Quantity: x $95 = S 10990(_11(3 99 4e
Please add $5for S & Hperdisk Electronic Design
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Valpey-Fisher
has a full line
of Oscillators and
VCXO'’s ready to go.

Valpey-Fisher can help get your Gigabit
Ethernet Applications to market quickly.
Our High-Speed, Low Power Surface
Mount OSCILLATORS and VCXOs
are available for shipping immediately.

e 125 MHZ

\\a(L" ’\‘ ¢ PECL, LVPECL, ACMOS
* 3.3 Volt, 5 Volt
¢ Oscillators & VCXO's

If you're looking for high performance in a

small, power-efficient package, Valpey-Fisher
has the products you need. For more

information or to discuss your
application call Valpey-Fisher.
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l  OFF THE SHELF

| Developing USB PC Peripherals is a
| guide to the evolving universal serial
bus (USB) specification version 1.0. It
provides a step-by-step methodology
while following through design prac-
tices. The book includes illustrations,
| graphics, firmware, software code ex-
amples, and key industry contact
numbers to give beginners and expe-
rienced engineers all they need to
know to develop their own USB pe-
ripherals. The 176-page book is
priced at $29.95. Contact Annabooks,
11838 Bernardo Plaza Court, San
Diego, CA 92128; (619) 673-0870;
| fax (619) 673-1432; Internet:
| http://www.annabooks.com.

The CRC Handbook of Electrical
Filters provides information for the
nonspecialist about the various types
of filters, their design, and applica-
tions. The book covers approximation
theory and methods and introduces
CAD packages that perform approxi-
mation and synthesis for both analog
and digital filters. Also included are
design methods for LCR, active-RC,
digital, mechanical, and switched-ca-
pacitor (SC) filters. The 448-page
book is priced at $79.95. Contact CRC
Press, 2000 Corporate Blvd., N.W.,
Boca Raton, L. 33431-9868; (800)
272-7737; fax (800) 374-3401; Inter-
net: http://www.crcpress.com.

Broadband Networking: ATM, SDH,
and SONET is a comprehensive sur-
vey of the state-of-the-art in the de-
sign, planning, and management of
digital transport networks. Topics
that are discussed in the book include
new regulatory developments; asyn-
chronous transfer mode (ATM) prin-
ciples and information formats;
broadband signaling, connection con-
trol, and network-level management;
traffic performance and manage-
ment; resilience in a multilayer trans-
port network; practical information
on design and implementation; net-
work planning and tools; and a look at
network performance and synchro-
nization. The 600-page book is priced
at $85. Contact Artech House
Publishers, 685 Canton Street,
Norwood, MA 02062; (781) 769-9750;
fax (781) 769-6334; Internet:
http://www.artech-house.com.




N

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

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

and sizes. in filtering.

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

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

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

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

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

¢ [S0 9001 CERTIFIED Tel: 905-790-2200 » Fax: 905-790-2201
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in First Class, you have to pay for a

headset to listen to the “radio” or
the cut-to-fit movie. The sound stinks.
The earphones are uncomfortable,
and the audio has the unmistakable
glass-against-the-wall feeling to it.
Sure, some of us travel with personal
portable stereos with built-in ear-
phones, and that’s all well and good
unless you actually want to watch the
film the airline plays on longer trips.
But, the sound is so tinny and unreal-
istic that it’s distracting to anyone
with any sense of space and time. I
haven't even begun to hit on compet-
ing with the continuous roar of the en-
gines and the sound of the air hitting
the wings and the cabin wall.

To combat these travelers’ dilem-
mas, a Sydney, Australia-based com-
pany, Lake DSP Pty, Ltd. (Lake), has
designed the TP1 TheatrePhones
Mastering System. TP1 brings high-
quality, three-dimensional surround

It’s not bad enough that unless you're

Coffee, Tea, Or Sound?

sound to airline passengers through
the airline’s existing stereo audio sys-
tem. The six-year-old company sup-
plies architectural acoustic simulation
hardware and software to automo-
tive, professional audio, research,
simulation, and telecom- munications
concerns.

TheatrePhones Mastering System
works by playing multichannel sur-
round sound into a computer simula-
tion of a theater system with five or
more speakers. Out of that simulation,
TP1 yields a standard stereo sound-
track that mimics how the speakers

would sound if the listener was actu-
ally in the theater. The key is present-
ing the illusion of the existence of vir-
tual sound sources located around the
passenger. The soundtrack can then
be transferred in the typical manner
to video tape for distribution.

Capturing the acoustical path from
the loudspeaker to the reflective sur-
faces in a room to the listener’s
eardrum, the Lake TP1 Theatre-
Phones Mastering System is com-
pletely digital. The patented acoustic
simulation technology offers the user
a truly detailed “look” at the sound as-
sociated with fine theater sound sys-
tems and home-theater digital equip-
ment. Lake Convolution, the digital
signal processing system, is the
source for the realistic externalization
and localization described by test lis-
teners of TP1.

As opposed to current systems
(where you can see the actors’ lips
moving, but they’re not mouthing the

Stack, rack and store your
electronic systems with
Vent Rak® cabinets and
racks manufactured by
General Devices.
¢ Commercial, EMI/RFI
shielded and seismic
cabinets for all
types of environments
¢ Racks for broadcast,
audio-visual and
associated applications

Got an idea? Get a catalog!
Got a catalog? Get an idea!

enclosures and racks.

© General Devices Company, Inc

ack it!

e Techtower™ desk-side computer cabinets

Call now and order your personal
reference guide to a complete
selection of electronic equipment

CALL 1-800-626-9484 FOR YOUR FREE CATALOG

ERAL
DEVICES

Electronic Hardware
Manutfacturers

&GEN
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words you're hearing), TP1 uses real-
time technology. The picture and
sound are synchronized. Another fea-
ture of the system that other audio
systems cannot imitate is that The-
atrePhones don’t require listener-
specific headsets.

The appeal of the system is that
airlines won’t need to sacrifice fund-
ing on new audio or video playback
equipment to support TP1 Theatre-
Phones. According to Lake, airlines
can even upgrade their entire fleet’s
audio setup from a central location
without investing a dime on the plane
itself. Another important feature is
the quality-control certification pro-
gram. With TP1’s quality control pro-
gram, the airline is assured that their
audio is consistently of high quality.

The system fits all popular sur-
round-sound formats in its inputs. It
also comes packaged with a number of
high-quality listening environments.
These environments are easily se-
lected at the time of mastering, de-
pending on the material chosen for
production.

For more information, contact
Lake DSP Pty, Ltd., Suite 1501, Level
15, 33 Bligh St., Sidney, NSW, 2000,
Australia; 61 2 9233 8655; fax 61 2 9233
| 8656; Internet: http://www.
lake.com.—DS
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FLIPPING THROUGH THE INTERNET ROLODEX

http://www.berkeleynucleon-
ics.com: Check out Berkeley Nucle-
onics Corporation’s newest version of
it’s web site. The homepage features
links to digital delay generators, light
pulse generators, nuclear pulse gener-
ators, general purpose pulse genera-
tors, NIM power supplies, on-line re-
sources, accessories, trade show

Application notes on VXI/VME, opto-
electronics, specifications on picosec-
ond timing electronics, and a resume
submission form also are found here.
The site also features extensive infor-
mation on the company’s lines of peak
digitizers, time-to-signal converters,
and custom temperature sensing and
control systems.

http://www.sony.com/profes-

sional: Sony Electronic’s latest site
is specifically designed to suit the
professional electronics user. All of
the company’s product information is
organized into a tree structure for
quick and easy searches. Speaking of
searching, the first thing visitors see
when they point their browsers to
this site is a search utility. Surfers
looking for video and multimedia
production equipment, videoconfer-
encing systems, digital electronic
cinematography products, high-defi-
nition digital production produects,
automation and transmission prod-
ucts for television newsroom applica-
tions, digital cameras, and display
products, among others, can find de-
tails on them here. The site is divided
into six sections: Product Applica-
tions, Product Categories, New and
Notable, Software Downloads, Info
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and Support, and Search. Product
Applications covers everything from
Amusement/Novelty to Studio Pro-
duction. Product Categories lists
Sony’s entire lines of products in al-
phabetical order. In the New and No-
table section, Sony focuses on news
stories, major sales, product intro-
ductions, partnerships, and press re-
leases. Drivers, configuration soft-
ware, and utilities may be had in the
Software Downloads section. The
ever-important Information and
Support includes the Sony Help
Desk, Sony SupportNET, and Sony
Virtual Reception Desk. Finally,
clicking on the Search option brings
the user back to the search engines
that are posted on each page.

http://www.safetylink.com: In
the “Bookmark This One” category,
the Safety Link site is the most help-
ful site of its kind yet. Indeed, this is
the most extensive collection of elec-

trical product safety links available
on the web. At the time this was
written, there were over 400 links
that were featured here at the site.
Basically, any visitor whose products
have to wear the UL, CSA, TUYV, or
VDE tattoo of safety will find what
they are looking for at Safety Link.
In addition, visitors can win a free
one-year subsecription to Interna-
tional Product Safety News. The
Table of Contents of last year’s issue
can be found at the site if you're so in-
terested. “The New Approach—
Legislation, and Standards on the
Free Movement of Goods in Europe,
2nd edition” can be ordered here as
well. Also featured are links to corpo-
rate supporters, safety resources,
EMC resources, safety articles,
FAQs, MR As, telecom resources, the
Product Safety Society, ergonomics,
quality and environment resources,
and many other links are available at
this site.

Locic Prooucrs
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Putting The Finger On Security

|

|
n these times, security goes way be-
I yond just storing your most valu-
able documents and information un-
der lock and key. Even items such as
photo-ID ecards and electronic
| passkeys can be easily duplicated
| and/or altered by anyone who wishes
| to gain access to sensitive files. But
there is one new and nearly surefire
method of security and identification.
And it’s right at the tip of your finger.

SGS-Thomson Microelectronics
(STM) has announced the release of
the first working prototype of a mi-
crochip that registers the pattern of a
human fingertip, detecting variations
in electrical currents running along
the ridges and valleys of the skin. The
working prototype was
recently demonstrated at the
CardTech/SecurTech Conference
held in Orlando, Fla.

The company’s patented electronic
fingerprinting imaging sensor, the
subject of a technical paper pre-
sented earlier this year at the Inter-

national Solid State Circuits Confer-
ence (ISSCC), differs from existing
technologies. Through direct physical
contact, the sensor array “‘grabs” a
fingerprint pattern without using an
optical or mechanical adapter such as
a scanner or camera. When the indi-

On-Board Features such as:

* 486DX,™ 386,™ 8088 or V40 Processors
* Local Bus Super VGA supporting LCD Panels
« Up to 16MB DRAM

 Ethernet Local Area Network

* On-board programmable Flash™

* Low Power Consumption

» Operation +5 volts only (typical)

2 IBM compatible RS-232C Serial Ports

* 8-bit general purpose Parallel /O Port

« Only 4" x 4" form factor

* ISA or PC/104 Bus compatible options

Sma“ Space Sofutions

Megatel Offers a Wide Range of Embedded PC Architecture

"Emluddcd PC's for thc OEM'

- megatel® _1:888-SMALL-PC _
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For more information cs
Toll Free: 14888-762+5572 or 41622452953
fax: 41692456505 emalil: sales@megatel.ca
Website: www.megatel.ca

i vidual wishing a security clearance
. places his or her finger onto the chip’s
E silicon surface, the capacitive sensors
' register the fingerprint pattern by in-
' teracting with electric field varia-

» tions on that person’s skin. Conse-
i quently, the chip then creates an

- electrical representation of a finger-

print which can be checked against
files of registered fingerprints.

Designers at SGS-Thomson say

| that this technology offers superior

gray-scale image quality and a direct

tion process.

Compared to other personal iden-
tification methods such as infrared
and retinal scans, the electronic fin-
gerprint technology is said to provide
heightened security, ease-of-use, and

cost benefits. The one-chip solution is |

smaller in size, and ultra-low power
when compared to optical methods,
consuming less than 1 mW at 5 V. It
also generates higher image quality
than most other identification meth-
| ods, including technologies that are
based on heat. Since the chip’s pixels
are on a pitch of more than 25 pm, it
| can easily be integrated into standard
CMOS technology, the digital micro-
processing common to desktop com-
puters, in order to keep costs low.
For more information on this de-
velopment, contact SGS-Thomson
Microelectronics, 55 Old Bedford Rd.,
Lincoln, MA 01773, (617) 259-0300;
fax (617) 259-9423; Internet:
http://www.st.com.—MS

route to the digital information nor- |
mally used in the personal identifica- |
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| VeriSign Digital IDsSM.

| 812-6264; fax (404) 812-6267; Internet:

formation, the other primary re-

quest of Internet users is secu-
rity. A new offering from Querisoft,
SecureFile 1.0, uses Microsoft’s Cryp-
toAPI technology to promote an envi-
ronment of privacy for users. The
unique aspect of this software is that
it doesn't just protect Internet us-
age—it totally protects the desktop.

Once users load SecureFile into the
system, a SecureFolder icon is cre-
ated on the desktop. Personal docu-
ments can be protected simply by
dragging and dropping the files onto
the icon. Documents with multiple
users can be brought into a secure en-
vironment for exchange over the In-
ternet with an e-mail client.

Because the software is fully inte-
grated with Microsoft Office 97, all se-
curity operations ecan be performed
from within Excel or Word. And for
those who enjoy having their hands
held during the process, Wizards are

Aside from speedy delivery of in-

The InterScan VirusWall technol-
ogy automatically scans Internet e-
mail attachments for viruses before
sending them into the corporation. Ac-
cording to the National Software Test-
ing Laboratory, InterSean VirusWall
processes e-mail three times faster
than McAfee’s WebShield. It beats
Norton AntiVirus by a factor of 1.5.

The VirusWall can block Java ap-
plets, Active X controls, and other soft-
ware applications not recognized by
the Authenticode protocol. This proto-
col’s source is the commercial software
supplier. The virus scanner also exam-
ines SMTP e-mail attachments, HTTP
downloads, and FTP files.

Electric Mail is an Internet e-mail
company based in Vancouver, B.C.,
with many U.S. customers. Recently,
Electric Mail added E-mmunity virus
protection to its cadre of offerings. E-
mmunity automatically scans all In-
ternet e-mail attachments for viruses
before delivering them to the ser-

vice’s subseribers. No hardware, soft-
ware, or maintenance is required. The
monthly fee is $35 for 30 subscribers.
For more information, contact
Trend Micro Inc., 10101 N. De Anza
Blvd,, 4th Flr., Cupertino, CA 95014-
9985; (408) 257-1500; fax (408) 257-2003;
Internet: http//www.antivirus.com.

nered with Centigram Communi-

cations to pair OneView Web Inter-
net faxing capability with Brooktrout’s
TR114 Series Universal Port fax
boards. The boards offer full fax pro-
cessing on a single multichannel board.
It allows users to view their voice, fax,
and compound messages, and allows
for creation, answering, or forwarding
of messages via the Internet, circum-
venting the cost of a local call.

Contact Centigram Communica-
tions, 91 E. Tasman Dr., San Jose, CA
95134; (408) 944-0250; fax (408) 428-3732;
Internet: http//www.centigram.com.

Brooktrout Technology has part-

built into the system. There also is a
built-in Certificate Manager to pro-
vide the export or import of X.509
version 3.0 certificates, including

Querisoft linked with VeriSign to
provide users with the means to ex-
change their digital IDs with each
other in a secure environment. Also
supported in the software is Recov-
erKey CSP from Trusted Information
Systems. RecoverKey allows users to
recover files that were secured with
keys that were damaged, lost, or stolen.

Cryptographic tokens such as
Spyrus Lynks Privacy Card and
Fortezza Cards also are integrated with
the system, which is priced at $39.95.

For more information, contact
Querisoft Inc., 3390 Peach Tree Rd.,
Suite 1700; Atlanta, GA 30326; (404)

http://www.querisoft.com.

irus protection is another form of
security that people tend to for-

get about until their system fails.
One way to handle this problem is to
prescan information that comes into |
the working environment. Recently,
Trend Micro granted a patent license
to The Electric Mail Company to pro-
tect its clients’ e-mail, a major source
of virus infection via file attachments.

A

To get a free CD-ROM and AHC Data Book,
call us at 1-800-477-8324, ext. 3054,
or visit www. ti.com/sc/docs/asfamilies/ahct. htm
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here comes a time when anyone

with half a grip on the Year 2000

Date Change issue decides to
surf the Internet in search of things
he or she hasn’t already seen or
heard of concerning the problem. I
have an excuse: it’s my job. But for
those of you who don’t have the time
(the plaintive cry of most engineers),
here’s a very helpful site to check
out: http://www.solace.co.uk.

SEEKING SOLACE

Solace Consulting Services has
provided some interesting data on
its site that may change some minds
about products out there that call
themselves “solutions.” Their re-
search shows that 30% of the pack-
ages available to address the Y2K is-
sue give false or misleading results.
In the testing phase, 40% of those
packages failed to perform compre-
hensive tests. Another 40% failed to
give clear and concise warnings. A
whopping 80% didn’t even address
the software issue. Sadly, 80% don’t
offer localized support. And, finally,
81.25% performed tests that weren’t
even germane to compliance. The
take-home message here, as as-
serted by Solace, is that you get
what you pay for—stay away from
freeware and shop around.

Also at the site is an Abridged Ma-
trix, which spells out the test results
of 14 different software products.
Solace looks at 25 different aspects
of software reactions to Y2K, but
they’re just described at the site.
The matrix only shows the points
that the various software scored.

The following list is the testing
ground for all the software that So-
lace encounters:

o reliability

e guarantees

e installation support

¢ power on real-time clock
rollover

e real-time clock century byte test

¢ a BIOS compliance test

o ability to retest

¢ 2000 leap year real-time clock

o free demo or evaluation copy

e availability

e site license version

e ease of use

o foreign language versions

» 2000 leap year system clock
» 2001 leap year system clock
e system clock rollover

¢ software listing

¢ software analysis

e software helpline/assistance
e price

o software protection

o fix

e additional tests

e comments

WHAT DO THESE TESTS MEAN?

Starting with the “power on real-
time clock rollover,” because most
real-time clocks rollover from 1999
to 1900 (as opposed to the system
clock which tends to rollover to 2000
just fine), it’s the most commonly
tested element of the Y2K problem.
It’s also the test most likely to fail on
most PCs, according to Solace.

The real-time clock century byte
test looks at whether the byte that
carries the 19xx or 20xx information
refuses to retain the century because
of an exhausted CMOS real-time
clock back-up battery or an interfer-
ing BIOS. If software fails this test,
then the programmer must make the
change a permanent one.

If compliance software does not
test BIOS compliance, then the real-
time clock testing is not fully com-
plete. Basically, the BIOS doesn’t
“talk” to the real-time clock unless a
date instruction is requested by ei-
ther software or DOS commands.

Through all the clock testing men-
tioned above, plus a system-clock
rollover test, only three software
programs came near the maximum
score of 55. Two products were from
Greenwich Mean Time Inc., the
Check 2000 PC and Client Server
products, scoring 50 points each.
Computer Experts’ offering scored
53 points in the clock tests.

The software tests (with a maxi-
mum score of 15) are based on
whether or not the software on the
computers’ hard disks would be au-
dited to the extent of producing a list
of all executable programs, whether
or not the software will analyze the
software list produced and tell
where the problems lie, and if the
software package provides live web

site support or a support telephone
number in the local region (or a toll-
free number). Again, the two win-
ners in this category turned out to be
Check 2000 PC and Check 2000
Client/Server.

Solace does separate Availability
and Support into an entirely differ-
ent category, judging on four sec-
tors: availability, localized telephone
support, local contact points, and for-
eign language support. The total
number of points that can be
awarded in this category is 20. The
Greenwich Mean Time products, as
well as Deeside Technology’s free-
ware, each were awarded 20 points.
Two close runners up were Prove It
2000 (18 points) and Eye-t Technol-
ogy’s (17 points) software.

WARNING! WARNING!

Warning systems are essential for
the end user’s working environment,
as well as peace of mind. Solace bases
its warning point system on whether
the software is unable to run other
software concurrently, clear on-
screen warnings, halt procedures
while closing software, and if warn-
ings are clear in the literature. Soft-
ware examined by Solace has the op-
portunity of gaining a total of 10
points in this category.

Three software packages from
Computer Experts, Eye-t Technol-
ogy, and The RighTime Company
were awarded 10 points for their
warning systems. Greenwich Mean
Time’s programs each hit the eight
point mark. Several companies,
same as in the Software Testing cat-
egory, rated zero in this category.
These companies were NSTL, JDM-
Bug, Doschk, and American Mega-
trends. All of those companies offer-
ings are freeware.

So, if you're the decision-maker, or
you know the person who is, it might
be a good idea to check out Solace’s
services. Good market research of-
ten prevents costly mistakes.

For more information on these de-
velopments, contact Solace Consul-
tancy Services Ltd., 9 Crowmere
Avenue, Bexhill on Sea, East Sussex,
England TN40 2BA; fax:
44 1424 217791, e-mail:
info@solace.co.uk.—DS
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I've Got The Power— Altec Lans-
ing Technologies, long recognized as
one of the leaders in consumer audio
technology, has added to its family of
PowerCube computer audio speak-
ers. The company’s line of speakers is
completely digital and fully inte-
grates with any computer. Users set
the speakers’ levels via a graphical-
user interface.

These speakers, the ACS43 sys-
tem, communicate with the CPU via
the USB. Within the speakers, Altec
Lansing has included a USB micro-
controller circuit which decodes the
digital signals sent from the CPU to
the speakers. Then, the chip algorith-
mically processes the data into multi-
channel audio signals. It also sends
the signals to the correct drivers so
that they can interpret the sound for
the user.

Speaking of drivers, the ACS43
set of speakers has two 3-in. full-
range drivers. In addition, the sys-
tem features 10 W rms of audio
power output. The system uses Altec
Lansing’s patented side-firing driver
technology and Dolby Pro-Logic cir-
cuitry to create True Digital Audio.

Each individual speaker measures
13 in. by 9 in. by 7 in. and weighs 4.5
Ib. The speakers are formed from
light gray, textured ABS, and are
UL/CUL/CE approved. The sensi-
tivity is 300 mV input for full output
and the input impedance is >10 kQ.

The ACS43 speaker system retails
for $49.95.

For more information on the Ow-
erCube ACS43 speakers, contact Al-
tec Lansing Technologies, Milford,
PA 18337-0277; (717) 296-4434; fax
(717) 296-6887, Internet:
http://www.altecmm.com.

Showing Their Tru Colors—Tru-
Voice text-to-speech (TTS) software,
available in English, Spanish,
French, German, and Italian, is used
in commercial computer telephony,
handheld translation dictionaries,
and a number of other applications.
The software, from Centigram
Communications Corporation, has
now been licensed to Parlance Cor-
poration. Parlance plans to use
TruVoice in its NameConnector
service.

NameConnector marries speech
recognition software with computer
and telephony technology to produce
a different kind of corporate tele-
phone system. Using the NameCon-
nector service, users dial one access
number and say one name to reach
that person. The system houses up to
4500 names.

OK, we’ve all encountered this
technology before, but NameCon-
nector repeats back the selected
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name in a natural sounding “voice”
(via TruVoice) to confirm that the
name you said was actually the per-
son that you’re seeking. One advan-
tage that Centigram is touting is the
fact that mobile communication
users, such as those individuals in
sales or other high-travel positions,
don’t have to look up an extension or
input it while driving.

TruVoice uses a patented voice syn-
thesizer and linguistic rules to analyze
vocally volunteered data and spew out
natural-sounding speech. The entire
NameConnector service is a combina-
tion of hardware and software that
works directly with an enterprise’s ex-
isting telephone system.

For more information, contact
Parlance Corporation at (888) 289-
4458, or Centigram Communication
Corporation 91 E. Tasman Dr., San
Jose, CA 95134; (408) 944-0250;
fax (408) 428-3732; Internet:
http://www.centigram.com.

MORE
GHOIGES THAN

To get a free CD-ROM and AHC Data Book

call us at 1-800-477-8924, ext. 3054.

or visit www.ti.comyse/docsiasiffamilies/ahct. htm
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‘ HOT PC PRODUCTS

Elite notebooks from Hitachi are
Pentium-based computers
packed with communications fea-
tures. The Plus model is targeted to-
| ward small-office/home-office man-
agers, retail consumers, and

i The VisionBook Plus, Pro, and

tight-budgeted corporate buyers.

| The Pro and Elite notebooks are
ideal for the communications-con-
scious consumer or telecommuter.

[ The VisionBook Plus weighs 6.5
Ib. with the battery, and measures 1.7

[ in. by 11.7in. by 9.3 in. It comes with

{ a full-size Windows 95 keyboard, a
| Synapties touchpad, a Lithium Ion or
Nickel Metal Hydride *“smart bat-
tery,” and a wireless infrared port.
The laundry list of features is pretty
| healthy: choice of Pentium 133 or 166
MHz processor with MMX technol-
ogy, 256 k L2 cache, U.S. Robotics
| 33.6-kbit/s fax/data modem, 16
| Mbytes EDO DRAM (upgradeable
to 128 Mbytes), removable 1.44 or 2.1
| Gbyte hard drive, 10X CD-ROM
drive (interchangeable with 1.44
Mbyte floppy disk drive), slots for
two Type II or one Type 111 PCM-
CIA cards, support for Zoom Video,
SoundBlaster Pro 3.01, 64-bit graph-
ics acceleration, internal microphone,
and two speakers.

The list of pre-installed software
includes: Windows 95, Hitachi Con-
| figSafe 95 diagnostics, Microsoft
Works, and Microsoft Money. The
back side of the VisionBook Plus fea-
tures a parallel port, an ac adapter
port, a security lock, a ps/2 mouse
| and keyboard port, an external moni-
| tor port, a serial interface port, and
an expansion slot. Pricing for the 133
MHz Pentium system with a 1.4-
Gbyte hard disk drive and a 12.1-in.
high-addressing dual-scan display

begins at $1799. For a 166 MHz Pen-
tium with MMX technology with a
2.1-Gbyte hard disk drive and a 12.1-
in. TF'T display starts at $3499.
Moving on to the VisionBook Pro,
Hitachi raises the stakes with this

one. It’s the first notebook with a cel-
lular-ready U.S. Robotics 56-kbit/s
modem with X2 technology and a
10Base-T Ethernet LAN port. In ad-
dition to the features mentioned
above for the Plus model, the Pro has
a 13.3-in. full-color XGA display, a
modular CPU design, a removable
2.1- or 3.2-Gbyte hard-disk drive, and
the Hitachi Processor Module.

The Hitachi Processor Module is a
CPU daughter-board with a stan-
dard surface-mount PCI connector.

It has several key chip sets. The
module allows upgradability and
thermal cooling. It integrates the
Pentium processor, a PCI set sys-
tems logic controller, a thermistor,
and Level 2 cache in either 256- or
512-kbyte configurations. A copper
shield on top of the board keeps the
processor module cool.

The only differences between the
Elite and the Pro are that the Elite is
very thin, weighs in at 5.15 lb., has 2
Mbytes of video RAM, and has two
touchpad buttons.
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. 5000; fax (408) 321-5100; Internet:

The Pro is priced between $3199
and $5299, and the Elite carries a
$4999 price tag.

For more information, contact Hi-
tachi PC Corporation, 2520 Junction
Ave., San Jose, CA 95134; (408) 321-

http://www.HitachiPC.com.

drivers from S3 are designed to in-

crease the rendering capabilities
of the VIRGE 3D accelerators. Aec-
cording to Jon Peddie Associates,
Tiburon, Calif, who tested the drivers
with the Ziff-Davis 3D WinBench 97,
these new high-performance software
drivers raised performance over 50%.
S3 supplies companies with multime-
dia acceleration hardware and its as-
sociated software.

The testing system comprised a
Dell Dimension XPS M200s, Intel 200
MHz Pentium processor with MMX
technology, an S3 VIRGE/GX graphics
accelerator with 4 Mbytes EDO
DRAM. 32 Mbytes SDRAM DIMM, a
512-kbyte pipelined burst SRAM
cache, a 2.1-Gbyte EIDE drive, a 3.5-
in. 1.44-Mbyte disk drive, an Iomega
Zip EIDE drive, a 12X min/16X max
CD-ROM drive, and Windows 95.
When 83 combined their latest 3D ac-
celerator, the VIRGE/GX2 with the
Pentium II, a Dell Dimension XPS
H266, the performance yielded a 3D
Winmark 97 score of 81.2. This score is
in comparison with the 61.6 mark of
the VIRGE/DX and the GX 3D. ‘

Against AT Rage2 and Matrox |
Mystique, S3’s drivers had more hard-
ware support in the following fields:
fog vertex, specular highlights, color-
key transparencies, alpha transparen-
cies, linear, mip-map linear, dithering,
perspective  correction, fog
vertex/color key, and fog vertex/alpha.
Designers tend to look for speedy 3D
rendering engines, but since speed is '
becoming less of an issue, 3D perfor-
mance has risen to the forefront. The
ViRGE accelerator showed that it
provides very high-quality images
without a drain on performance.

Contact S3 Ine., 2801 Mission Col- |
lege Blvd., P. O. Box 5805%; Santa
Clara, CA 95052-8058; (408) 588-
8000; fax (408) 980-5444; Internet:
http://www.s3.com.

The new ViRGE family of software
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..perspective on Time-to-Market

8Y RON KMETOVICZ
President, Time to Market Associates Inc.

P. 0. Box 1070, 100 Prickly Pear Rd., Verdi, NV 89439; (702) 345-1455; fax (702) 345-0804

market, consider spending less on

tools and more on the people who
use them. To explain, I'll digress a bit
to describe an automotive situation I
recently encountered.

I own a 1984 Ford Bronco I1 4 by 4,
whose odometer reads over 110,000
miles. My wife bought the car used in
1986 for $3000 and drove it until 1994.
She then moved on to a new machine
and passed the B2 (as we call it) on to
i me. It takes me deep into the Tahoe
National Forest reliably. The body
dents and dirt provide ample evidence
of where the B2 travels. It’s a great
tool for the application and it’s cheap
(about $3000, in good condition).

In contrast, my friend Doug
stopped by with his new top-of-the-
line Jeep Grand Cherokee. On the
specification sheet, his machine makes
my Bronco IT look like dead, decaying
meat. Come to think of it, just looking
at the two side-by-side produces the
same effect. His V8 produces more
horsepower than the V6, and his com-
puter system controls the power dis-
tribution to all four wheels. Add cli-
mate control, styled wheels, leather
interior, a faney paint job, and power
everything to produce the ultimate
feature set. I could not contain my en-
thusiasm to see it do its magic in the
dirt. But, it never happened!

First, to get the gas mileage up,
Jeep installs street radial tires. Dri-
ving them over a rock bed shreds
them to pieces, so sharp rocks must be
avoided. Doug also wants to keep it
looking nice inside and out, so the ma-
chine must stay on pavement, prefer-
ably in an urban or interstate environ-
ment. Getting it dirty, scratched, or
dented was out of the question. A
mountain frame and wheel alignment
was completely out of consideration.
This vehicle typically costs about
$30,000.

My Bronco II gets the off-road job
done for $27,000 less, and I don’t have
to worry about breaking it. In getting

In searching for improved time-to-

from point A to point Bin
rugged country it works
better than the new pam-
pered fancy machines.
Now take this point into
the product-develop-
ment environment.
Design tools, comput-
ers, and software decline in value up to
50% per year. Working just a year or
two behind the bleeding edge saves a
lot of money. If you can use older sys-
tems effectively and remain competi-
tive, they offer great value. But a
trade-off occurs. Those using the time-
tested tools must be as productive as
those using the new ones to maintain
parity in getting new product to mar-

RON KMETOVICZ
CONTRIBUTING EDITOR

ket. The specifications
and features of the new
tools don’t always trans-
late into improved de-
sign productivity.
As with the Grand
Cherokee, the extra
burden of excess perfor-
mance and unnecessary
complexity may actually
reduce the productivity
of those electing to use
the new material.
My request of engineer-
ing managers and their
teams is to carefully review how you
spend money on tools. If you can’t
identify and measure productivity
gains, stay with the old systems and
spend the savings on adding more
smart people to your staff.

To obtain an e-mail copy of “The
Complete List for Late Product Infor-

! mation,” readers may contact Mr.

Kmetovicz at kmetovicz@aol.com. J
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WHAT DD YOU
GALANHG  _
THAT'S JUST AS QUIET.
SN FASTER,
OFFERS MORE CHOIGES
AND STILL
GOSTS THE SAME?




(AHG: THE RELIABLE AND EFFORTLESS MIGRATION PATH FROM HC.)

When it comes to logic products, one supplier has it all. Texas Instruments. And TI's Advanced High-speed CMOS (AHC) has every
thing HC has and more. You get 3X the speed of HC with no increase in noise. AHC is power-efficient, consuming just half the static
power of HC. And AHC offers you the most product choices of any logic family, from simple gates and octals to Microgate Logic and
Widebus'.' Plus pin-for-pin compatibility gives you worry-free, drop-in replacement for existing HC sockets.

Call on the leader in Advanced HCMOS Solutions. Products backed by all the support you need from our

Web site, Selection Guide and CD)-ROM. It’s everything you'd expect from the number-one logic supplier.

To get a free CD-ROM, Selection Guide or AHC Data Book, call us at 1-800-477-8924, ext. 3054, or visit www.ti.com/sc/docs/asl/ffamilies/ahct. htm

Tradenark of Texas Instmments Incorporat,
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The T1 Framer for
Every Application

TM ¢ SOI )H » Frame Relay ¢ Internet Access * Remote Access * Modem Pools e

HDSL « CSl I/DSU Test & Monitoring Equipment ¢ Multiplexers ® Channel Banks DLC
Equipment ¢ Wireless Local Loop * M13 Multiplexers » Wireless Base Stations & Controllers

We've taken the industry’s first T1 Single-Chip The New Features Menu
Transceiver, the DS2151, and added more
features without adding cost. The DS2152 pver-Chy ,’ ® Crystalless Jitter Attenuation: A single

Enhanced T1 Single-Chip Transceiver
starts with all the great features of
the original:

COﬂdlt,

T1 clock source can now serve up to 28
09 channels, greatly reducing the board space
required and the cost of multiple crystals.

er . 5 .
: \esS Jitt This feature is especially advantageous
@ Incorporates line g\a\ tion . ' 4

interfacing, framing, Gd }\e“u/a 10 LU GBS,

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

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

@ Non-Multiplexed and Multiplexed
Bus Option: Your equipment can directly
connect to an inexpensive 8-bit controller or a

complex 16- or 32-bit host.

® Handles both long
and short haul lines
so it can be deployed ~'@F dWa
anywhere within the -

network @ Per-Channel Conditioning: The user can

: “groom” each DSO channel independently as
Uppa p 2 required, especially useful in Fractional T1

: applications and for testing and provisioning
DSO0 channels.

' Provides same footprint §
for T1 (DS2152) and
El (DS2154) de-
vices, allowing
you to move from
the North American
to the European/
Asian market with a
simple chip change

@ T1 FDL Hardware Support: The DS2152 has

a full HDLC controller with 16-byte buffers along
with a complete Bit-Oriented Code (BOC) control-
ler, allowing the host a full second of processing
latency. Even the most heavily loaded host will

su?"oﬂ

Less Firmware; One Processor have time to handle the real-time needs of the FDL.

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

But the DS2152 then goes on to add features to increase
flexibility with two goals in mind. First, it incorporates
more functions in the hardware, eliminating the expense
and time required for firmware or external hardware de-
velopment. Second, the new chip reduces processor real- Chip T1 Transceiver, visit our Web site
time servicing. One processor can now service multiple at hitp://www.dalsemi.com. Or call us
channels, reducing board space consumed and costs for at (972) 371-4448.

R H= D A L L AS

B’ SEMICONDUCTOR

running quickly.

To receive data sheets and application
notes on the DS2152 Enhanced Single-

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

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 + Phone: 972-371-4448 < Fax: 972-371-3715
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M Exploring the world of analog, mixed-signal and power developments

ou have been assigned the
Y challenging task of design-

ing a new notebook com-
puter packed with “multimedia
bells and whistles.” Because
these machines demand enough
power to handle high-end
graphics and other multimedia
functions, marketing-oriented
people keep pushing for even
more power out of laptops and
notebook computers, with some
wanting as much as 20 W of rms
audio output power. Their atti-
tude can be described as “so
what if the case melts down af-
ter just a couple of hours of dri-
ving a pair of large 4-Q speak-
ers and long before the battery
runs dry.” Never mind that this
computer also requires lots of
battery power.

But designers shouldn't be-
gin pulling their hair out yet. To help
them cope, a new IC from Linfinity
Microelectronics is now available to
answer the call. It sports a pair of
pulse-width-modulated (PWM) class-
D controllers designed to drive four
low on-resistance power-FET bridges
(Fig. 1). This dual-controller chip,
dubbed the L.X1720, creates so-called
class-D audio from the two linear
stereo audio signals using PWM tech-
niques similar to those used in switch-
ing-regulator controllers and in ac mo-
tor-speed control.

Class-D switching audio amplifiers
have been around for a long time and
the technique has been tried, albeit

Frank Goodenough

unsuccessfully, for high-volume con-
sumer audio applications. The PWM
switching rate for the audio must be
higher than that for control of 50- to
60-Hz motors and, in most cases,
higher than that for de-de converters.
The LX1720 operates at a frequency
of about 350 kHz

Bigger FETs = More Power

The L.X1720 can create signifi-
cantly more power if increased input
voltage and higher power FETs are
used. Efficiency typically runs better
than 90%. As is the case with switch-
ing power supplies based on IC con-
trollers and off-chip FETS, efficiency

IC Controllers Provide Notebooks
With 20 W Of Stereo Power

With The Use Of Increased Input Voltage And Higher Power FETS,
New Controller-On-A-Chip Can Supply More Power.

cannot be guaranteed since the
lowest-cost FETs may not
have low enough on-resistance
to provide the efficiency. Lin-
finity’s 20-W (10 W rms per
stereo channel) reference de-
sign takes up little space on a
printed-circuit board (pe
board) of only about
TURE 15by 1.2in. (Fig. 2).
As FETSs get smaller, so will
the amplifier. The amplifier
' now uses FETs with an on-re-
sistance specified at 0.1 Q. Un-
der these conditions, including
the 0.1-Q FET switches, the
- amplifier’s audio bandwidth
spans a frequency range of 18
Hz to 20 kHz, while the output
signal distortion is less than
0.5% while running off a 7- to
25-V power-supply rail. For
most applications, the FETs do
not need to be heat-sinked because of
their very low on-resistance.

Other Applications

There are other applications for the
LX1720 besides notebooks. These in-
clude virtually any battery-powered
consumer products, including porta-
bles. The LX1720 should extend bat-
tery life for all of these applications.
When not driving FETS, the LX1720s
power drain operating from a 7- to 25-
V power-supply rail is just 7mA in the
normal mode, and less than 1 pA in the
sleep mode.

As noted earlier, by changing the
power FETs and/or their power-sup-

ELECTRONIC DESIGN / OCTOBER 23, 1997




ply voltage, higher power amplifiers
are possible, which opens up some
other applications. For example, it
makes possible kilowatt audio ampli-
fiers that could be located inside a
loudspeaker and powered by batter-
ies (lead acid) placed inside the
speaker.

Here’s How It Works

The [.X1720 is a stereo controller
with two identical PWM switch-mode
modulation channels that share some of
the resources required for optimum
low-power and low-noise operation
(Fig. 1, again). The oscillator, which op-
erates at a frequency up to 500 kHz, is

among the shared resources, as is the
undervoltage-lockout circuitry, which
enables the safe operation of the con-
troller by monitoring the supply volt-
age and turning off the oscillator's
power when the supply voltage dips
below a certain level.

The two channels also share the ul-
tra-linear PWM ramp that’s indepen-
dently generated from the oscillator.
This ramp is made a function of the
supply voltage through the use of
AMPT and its associated circuitry that
generates a current proportional to
the supply voltage. This current pro-
duces the ramp across off-chip capaci-
tor CPWM (C15) whose voltage is

then fed to PWM comparators 1 and 3. |
Since both the right and left channels
are identical, only the right channel is |
described. In a typical implementa- |
tion, the oscillator frequency is set to !
330 kHz with off-chip resistor RT and |
capacitor CT. The clock output from
the oscillator enables the resetting of
the PWM f{lip-flops and several addi-
tional functions.

As noted earlier, a full-bridge output
power-circuit configuration is used to
enable single supply operation and for
providing the maximum amount of out-
put power to the speakers. Either 4-Q
or 8-Q) speakers can be used.

Because of the full-bridge configura-

TVie25V
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1. Negative feedback around both baseband audio loops minimizes distortion in ampliﬁ?rsail;;vith the Linfinity LX1720.
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SANDIA LABS

GENERAL ELECTRIC 4 . . ; / 3 IS
i Other tools costing ten times more are difficult to use

L™ and take months to learn. Electronics Workbench EDA beats
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engineer. Simulates any design - analog, digital
and mixed-mode ~ Electronics Workbench EDA
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We Offer Your Products A

ComfortableTemperature
for Maximum Operation

Ishizuka is one of the world's leading
manufacturer and global supplier of
NTC thermistor. Qur development
with sensors ensure that your prod-
ucts operate at a temperature that
achieves maximum operation.
Already proven by top manufac-
turers worldwide,product designers
that design in with our sensors
offer consumers with high quality
consumer end products that pro-
vide better living conditions.

Our aim is to provide electronics
manufacturers top quality sensors
to produce top quality products.

Applications

Mobil communication products
®Rechargeable battery sensor
oCPU, L.CD temperature compensation

Switching power supply
®[nrush current suppression
®Fan motor speed control

Domestic appliances

eAir conditioner temperature control

oRefrigerator and a freezer temperature
control

sellirec

Ishizuka Electronics Corporation
http://www.semitec.co.jp/

JAPAN : ISHIZUKA ELECTRONICS CORP.
TEL:81-3-3621-2704 FAX:81-3-3623-7776
USA ! SEMITEC USA CORP.
TEL:1-516-587-4086 FAX:1-516-321-9604
UK : ATC SEMITEC LTD.
TEL:44-1565-750538 FAX:44-1565-652396
TAIWAN : ISHIZUKA ELECTRONICS CORP.
TAIPEI OFFICE.
TEL:886-2-509-9855 FAX:886-2-509-9599
HONG KONG : SEMITEC (H.K.) CO.LTD.
TEL.852-2369-6773 FAX:852-2739-2396
KOREA : JIN SUNG CORP.
TEL:82-2-851-3127 FAX:.82-2-851-3129

ANALOG OUTLOOK "ON-CHIP PWM CONTROLLERS |
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2. The LX1720 lets a designer put a dual 10-W rms stereo amplifier on less than 1.5 by 1.25 in.
of pc board as shown here with actual-size top-side (a) and bottom-side components (b).

tion and single-supply operation, the in-
put signal and feedback stages must
use level shifting for proper operation.
The signal “Right in” from the right in-
put audio source on the left of figure 1
goes through capacitor C24 to remove
any dc components at the input of am-
plifier 1. A dc level is added to the sig-
nal at this point to enable processing in-
side the LX1720. This compound signal
is amplified to the proper level with
amplifier 1 and is applied to the high-
bandwidth transconductance amplifier,
amplifier 3, which features the stable
gain characteristics essential for this
application.

The inverting input of amplifier 3
gets its signal from the output of
feedback amplifier 2. The high-fre-
quency ground-to-supply voltage
pulses present at the junctions of
FETs Q1-Q2 and Q3-Q4 are removed
by filtering with the use of resistor-
capacitor combinations R1-C9 and
R2-C10. The output of these low-pass
RC filters and the signal is sensed
with differential amplifier 2. The er-
ror signal between the incoming au-
dio signal at the output of amplifier 1
and the output signal at the output of
amplifier 2 is amplified through am-
plifier 3 and is applied to PWM com-
parator 1 where it is compared to the
PWM regulating ramp discussed ear-
lier. The PWM pulse at the output of

comparator 1 is then latched at the
output of the R-S flip-flop which
turns the output power MOSFETS on
and off.

For low-voltage applications such
as those found in desktop and note-
book computers, these MOSFETS are
surface-mount devices with approxi-
mately 100 mQ of on-resistance. At
the output of these FETs, two four-
pole LC filters connected to each leg of
the power bridge filter out the high-
frequency switching waveform. The
filter element values are chosen to
give the best rejection at 330 kHz
while providing the best audio signal
from the speakers. With a 15-V supply,
the circuit is capable of providing
more than 10 W of continuous rms
power per channel with better than
90% efficiency.

PRICE AND AVAILABILITY

The LX1220 operates over the commercial-
perating temperature range. It comes in a 36-
pin SSOP package. In 1000-unit quantities, it
is priced at $11.75 each.

Linfinity Microelectronics Inc., 11861
Western Ave. Garden Grove, CA 92641; (714)
898-8121; Internet: hitp:// www.linfinity.com.

CIRCLE 554
| How VALUABLE CIRCLE
| HIGHLY 555
| MODERATELY 556
LSLIGHTLY 557
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Yes. There is an
NEC optocoupler

for your
application.

afffercvrcccccsscececsssssccsssscccsssscos .‘

Home appliances. Power supplies. Industrial controls. PC peripherals and telecom. Whatever your application, we
have your parts. And with a capacity of over fifty million channels a month, we can get them to you right on time.

“gfsreccccvvsccsstnne

NEC Optocouplers NEC’ production lines are fast and efficient, and
OUTPUT | DIP | SURFACE MOUNT | MULTICHANNEL | from die loading to QA they're fully automated.
| TRANSISTOR | v 1 v Y| Soyou get the quality and consistency you'd
¢ I vV | Y | | expectfrom NEC, at very competitive prices.
TRIAC | v v . .
- ! L Call CEL or one of our distributors and

ask for your free Optocoupler Selection Guide. Or better yet, call our 24-hour Fax Hotline.
We'll get a copy into your hands immediately.

FREE OPTOCOUPLER SELECTION GUIDE! .
Want it fast? Call our automated CEL/FAX and request document #801:

800'390'3232 (US and Canada)

NEC [93 California Eastern Laboratories

4590 Patrick Henry Drive = Santa Clara, CA 95054 = 408 988-3500 =  http://www.cel.com

DISTRIBUTORS: Reptron Electronics (888) REPTRON Marsh Electronics (800) 558-1238
Bell Industries (800) 934-2355/Milgray Electronics (800) 476-9002 Mouser Electronics (800) 346-6873
Interface Electronics (800) 6€32-7792 MCD Electronics (800) 949-4623
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Lowest Cost, Fastest Turnaround

Diverse ASIC Solutions for Diverse Markets
fg

& Medical Cardiac Defibrillator
St. Jude Medical Cardiac Rhythm
Management Division

' Medical Hearing Aid
Resound Corp.

mm Industrial IR Beam N

Complexity

. Industrial PIR Detector \
Sentrol ‘

Consumer Dive Watch
Scubapro

Product/Market A

Lowest NRE: Typ. >50% Savings*
Fastest Turnaround: Typ. >50% Faster*

Fastest Design Iterations: Typ. >50% Faster*
Maximum Flexibility: Transistor-Level Design

Orbit Semiconductor provides a full-service ASIC turnkey
operation for analog/mixed-signal intensive systems. No
expensive software or hardware design platforms are required.
Orbit’s experienced design team has completed over 400
designs since 1986. You give us your discrete schematic or
block diagram and we produce your cost-effective ASIC with

the lowest risk and fastest design-to-silicon turnaround time

available. And if your end product is still going through final
revisions. no problem—the design flexibility inherent in Orbit’s
mixed-signal arrays makes it easy to modify or add to the design,
or change the pin-out while the ASIC is in design. Orbit has
multiple process technologies available to meet your speed,

precision, and voltage requirements.

\ W Tag ‘ CA'J[J FOR A
Q, @/'\ FREE DESIGN GUIDE
& LOCAL SALES REP

800-331-4617

SEMICONDUCTOR, INC.
A DIl GROUP COMPANY

*Application dependent, compared to Standard Cell/Full Custom alternative
Orbit Semiconductor, Inc., 169 Java Drive, Sunnyvale, CA 94089; 408 744-1800, fax 408 747-1263
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New Cycle Proportionality Factor

ver the last three years, second-
Ogeneration PFM (Pulse Fre-

quency Modulation) controller
1Cs have emerged, oftering both ex-
tremely low quiescent current and
high efficiency. Designed to maximize
battery life in portable produets, they
minimize switching losses by only
switching as needed service the load.
The resulting quiescent current is on
the order of 100 pA, even in circuits
designed for over 10 W. This makes
them well adapted for use in cellular
telephones, personal digital assistants
(PDAs), and other instrumentations
that demand considerable power for
short periods of activity but spend the
majority of their operating time in a
low-power standby mode. They are
available for buck, boost, and invert-
ing topologies.

Some of the new PFM controllers are
suitable for flyback and autotrans-
former-boost applications (Fig. 1). Use
of a current-limited one-shot sequenced
control scheme allows themtoadapt toa
wide range of input voltages and duty
cvcles, They offer stable operation with
high duty cycles without additional
slope compensation circuitrry—even in
continuous conduction mode. These at-
tributes raise the prospects of using low-
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cost, off-the-shelf transformers such as

the Versa-Pac series from Coiltronics.

One-Shot Sequenced Converters
PFM controllers transfer a discrete
amount of energy per cyele and regu-
{ late the output voltage by modulating
] switching frequency. Current-limited
one-shot sequenced PFM controllers
utilize an error compar ator, current

| sense comparator, minimum-off-time
one-shot, and maximum time one-shot

| for feedback and control (Fig. 2). This

frees them from the timing con- |
straints associated with a traditional |
gated-oscillator core. |

When the output voltage drops too !
low, the error comparator sets a flip-flop |
that turns on the external MOSFET. |
Turning on the MOSFET allows cur- 1
rent to ramp up in the transformer pri- E
mary winding, storing energy in a mag- !
netic field. The MOSFET turns off |
when either the current sense compara-
tor or maximum-on-time one-shot is
tripped. Interrupting the input current E
causes the transformer to generate a !
voltage surge that forces current from |
the secondary winding through the out- |
put diode to the output filter capacitor
and load. As the stored energy is de- E
pleted, the current ramps down until !
the diode turns off. At this point, the |
transformer may ring a little due to |
residual energy and stray capacitance. |
The output filter capacitor stores !
charge when current flowing through !
the diode is high and releases it when |
the current is low, thereby maintaining |
a steady voltage across the load. |

Eases PFM Converter Design

Use Of A New Parameter & (Xi) Offers The Basis For A Universal
Design Method Applicable To Any One-Shot Sequenced PFM
| Flyback Or Autotransformer Boost Converter.

DARRYL PHILLIPS, Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086; (408) 737-7600.

As the load increases, the output fil-
ter capacitor discharges faster and the
error comparator initiates cycles
sooner, increasing the switching fre-
quency. Maximum output current and
maximum switching frequency are lim-
ited by the minimum off-time, around 2
pis for the MAX1771. The minimum-oft-
time one-shot enforces a lower limit to
how soon the error comparator can ini-
tiate a cycle to ensure adequate time
for energy transfer to the output dur-
ing the second half each cycle. Depend-
ing on the controller and circuit, a PF'M
converter can reach full load in either
discontinuous or continuous conduetion
modes. Continuous conduction mode
is just jargon implying that the trans-
former current does not ramp to zero
during each cycle.

Comprehensive Design Equations

Unfortunately, the lack of compre-
hensive equations for PFM flyback
and autotransformer boost circuits
leaves designers groping in the dark.
struggling with the derivation of key
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1. Some of the new PFM cont-rollers are svitable

wide range of duty cydes permits using low-cost,

applications.

for flyback applications. Stable operation over a
off-the-shelf transformers in a wide range of
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ANALOG OUTLOOK PFM CONVERTER DESIGN |

circuit parameters and selection of ex-
ternal components. Few tools are
available for evaluating the feasibility
of the circuit and key trade-offs before
fabrication and purchasing compo-
nents. Experimentation in the lab is

| needed, even during early stages of

design. However, this can lead to con-
siderable expense and wasted time.

The impediment to obtaining com-
prehensive design equations is the in-
terdependency between the peak
switching current and transformer pri-
mary inductance. The peak switching
current (set by the current sense com-
parator) is a key parameter that affects
the specifications of all the power com-
ponents is the circuit. Flyback and
boost converter circuits should be de-
signed to output the maximum load cur-
rent from the minimum input voltage.
Under these conditions, the average in-
put current and peak switching current
for a fiyback circuit are related by:

where the nominal efficiency is typi-
cally around 75% to 85%. The problem
is encountered when one tries to sub-
stitute for the on-time ripple current:

Al = tonVin , but
PRI
(IIN.PEAK - IIN.VALLEY)LPRI
ton = V.
IN
_ AlyLipg,
Vix

Around and around we go. One
could try assuming a MOSFET on-
time. However, for anything but a
narrow range of applications and op-
erating conditions, assuming a single
value results in erroneous or unopti-
mal answers.

Introducing & (Xi)

The foundation for comprehensive
PFM flyback and autotransformer-
boost design equations lies in the Cy-

I _ Vourloummax) cle Proportionality Factor & (Xi). This
fRave NVinan new parameter overcomes the inter-
dependency between the peak switch-
_ ,tQN(_IlN-PEAK - VzAIIN) + tore(D) ing current and transformer primary
ton + torr inductance. It achieves this by normal-
izing them with respect to the timing
2
B
REF 1.5V
S Oo—— — / Dual-mode
reference & comparator
Erro ----- e
Internal
comparator T feedback = W
*+ W\ 02
Min-off-time
one-shot
i oo | ],
Lvo
Flip-1iop 1 N
Wi LT
L,
Max-on-time
one-shot MOSFET
Trig ] € driver
Current-sense
AGND amplifier GND L7
6 MAXIT71
MAX770
= MAX508