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

Altera has taken the highest density programmable
logic family to the next level of performance.
Now you can shift even more of your gate array
designs to FLEX® 10K programmable logic.

The fast track just got faster.

The combination of a continuous FastTrack™ Interconnect and a
unique embedded array architecture ensures the optimum level
of FLEX 10K performance. The new 0.35-micron FLEX 10K-2

devices and the MAX+PLUS® It version 8.1 software combine to
provide performance improvements of up to 40%.

[ Performance
Gates ‘logicElemems Embedded RAM | Improvement* | Supply Voltage

Device

[EPFI0K30A | 30,000 1728 | 12Kbits | 40% 33V
EPFIOK50V | 50,000 2,880 20Kbits | 40% 33V
EPF10K70 70,000 3,744 18 Kbits 2% | 50V
EPF10K100A| 100,000 4,992 24 Kbits 35% 33V
EPF10K130v| 130,000 6,656 32 Kbits 38% 33V
*Estimated perforn wath "'pﬂedvjr\lt' sing MAX.P.USIlv 81 'm.uu‘l- 3 speed grad: MAX

b FLEX FLEX 10K M,

Setting the pace with low power and packaging options.

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

Accelerate your design process with MAX+PLUS .

Our easy-to-use MAX+PLUS 1l development tools have been
optimized for greater design flexibility and seamless compatibility
with leading EDA design systems. And, MAX+PLUS Il offers
compilation times of under 30 minutes for most designs, further
speeding the design process

It's time to shift gears.

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

V\iww. -fﬁj
altera -
(800)-8-ALTERA 7 1avariage



Instant relief for your
Gigabit designs.

With HP’s 10 bit transceiver
ICs, you're assured reliable,
high-performance serialization
for your Gigabit applications—
whenever you need it.

Let's face it: designing gigabit applications
is not always easy. But whether it's Gigabit
Ethernet, Fibre Channel, or backplane
serialization now there’s one less thing
you have to worry about.

That's because with HP’s new 10-bit
serializer/deserializer (SerDes) ICs, you
have the comfort of knowing you're
getting the highest spec margins in the
industry. The most reliable products on
the market. And—thanks to our volume
manufacturing capabilities—immediate
availability, in the quantities you need.

HP’s transceiver ICs offer the lowest
available power dissipation at 3.3V
operation, along with superior jitter
performance, voltage supply noise
rejection, and receiver latency. Not only
that, an onchip equalizer provides im-
proved distance performance, while our
proven, low-cost silicon bipolar manufac-
turing process assures high reliability.

All HP transceiver ICs come with our
superior quality, responsive distributor
service, and helpful applications support.
The result is that you'll be able to design
SerDes functionality into your products
miuch more quickly and efficiently.
Which—as you move to the more difficult
challenges—should come as quite a relief.

K

HEWLETT®
PACKARD
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All the relief you
need is now avail-
able on-line! Visit
our website at
www.hp.com/info/
serdes for technical
literature and
information on
ordering evaluation
boards and
product
samples.

Or call
1-800-537-7715,
ext. 9957.

In Latin America call
Miami, Florida - US.A. at
305-265-6086

CSSD9801



At Exar, mixed signals are our focus, from the infiniteness of analog
to the singularity of digital, although the applications are diverse:
We've recently released a single chip compliant with every serial protocol on Earth. Don't

design a router without it. At the same time, we released single-chip solutions for video and
scanning systems. And at no extra charge, we threw in signal conditioning, gain, and
digitization functions without increasing the footprint or power demands.

And we've practically pioneered the silicon sensing device.

Ours is accurate down to o.15 PSI, which is about 20x more sensitive than the next

best solution. The only thing more lop-sided than its performance advantage over

the competition, is its price advantage.

So it makes us wonder what the rest of the world is doing?

TIO10107010Y0100 7 More important, what are you doing?

'00"“"0'0':"*:0)0 If it’s anything to do with sensing, converting, or communicating analog and
digital signals, it's easier with Exar, AD Infinitum. 800-366-9742, www.exar.com.

Come to think of it, that wasn't so hard.

0101
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DCto 20GHz TERMINATION 117,

From FM to cellular to satellite communication circuits, here's  as high 32dB (typ) return loss to 8GHz, usability to 20GHz, and
one termination to end all...the wideband ANNE-50 termination  rugged construction to withstand severe mechanical vibration
from Mini-Circuits. Until now, microwave terminations were usually ~ and shock. for the unheard-of low price of only $11.95 each in
very expensive, especially custom designs for higher frequencies.  quarttities of just 1 to 9. And high guantity pricing is even more
But thanks to quantum leaps in design and manufacturing amazing! Yes finally, there's a genuine cost effective, off-the-shelf,
techniques by Mini-Circuits, you could replace high priced units ~ microwave termination...call Mini-Circuits to order yours today.

with this versatile 50 ohm solution and obtain features such Mini-Circuits...we're redefining what VALUE is all about!
ANNE-50 Retum Loss
*$749 qty.1000 D
ANNE-50 SPECIFICATIONS +————
Freq. Range Return Loss g — 1 ’
(GHz) (dB, Typ) e POAL SL2t
DCtc4 40 § B
41010 30 . = —1
101020 20 N
Power rating is 0.50W at 70°C, derate linearly X 1 ;
at 0.005W/C from 70°C to .35W at 100°C. - i
Fraquency (GHz)

mMini-CirCUitS@ 150 181

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

ISO 9001 CERTIFIED : F 258 Rev Orig




" Double-Poly Process Enables Low-Cost Microwave ICs 37

| NT, and windows desktop EDA solutions vie to
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TECH INSIGHTS

37 Double-Poly Process Enables Low-Cost Microwave
ICs

e Bipolar process delivers medium- COVER
power and small-signal transistors STORY
with « cutoff frequency of more than

23 GHz.

44 Notebook Computer Makers Address Power
Challenges

o Manufuctirers are uniting behind the mobile
power initiative, a coordinated industry
program.

50 Desktop EDA Will Redefine Tool Access And
Integration
o Unix, mid-range EDA, mid-range windows

be the designer’s platform of choice.

ELECTRONIC DESIGN {ISSN 0013-4872) is published twice monthly except for 3
issues in May, 3 issues in August, 3 issues in October, and 3 issues in November
Penton Publishing Inc., 1100 Superior Ave., Cleveland, OH 441142543, Paid rotes co%ri ht owner. For sul
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International. Periodicals postage paid at Cleveland, OH, ond odditional mailin
offices. Editorial and advertising oddresses: E.ECTRONIC DESIGN, 611 Route #4,
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3930204 Printed in U.S.A. Title registered in U.S. Patent Office.

56 Thermal Pad Raises SMD Power-Handling

Capability

* By raising the power level at which heat sinks
and fans are required, the pad also saves on

space, cost, and dissipation.

COMMUNICATIONS TECHNOLOGY

65 Moving Toward The Light: New Optics
Developments Reshaping Electronics

* As optical technologies move into the main-
stream, innovative meldings of electronics and
photonics will bring changes to many electron-
ics products—and their designers.
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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 DPTOELECTRDNICS
expanded capacity enables us to deliver on time and at competitive prices.

Don't get bitten again. Choose an optocoupler that behaves the way it should
from a company you can depend on.

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.

Our OprocoupLERs DoN't BiTE

i
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80 Standards Watch 103 Pease Porridge
o DVD and 1394: perfect together * Bob’s Mailbox Market Facts .......604F
82 The BUSiness Report 104 1deas For Design 40 Years Ago .......64F
* F'rom buses to switches o Build your own optical heart-rate sensor

e Series LED driver operates on 3-V input Another Contest .....64F
84 24X CD-ROM Controller Combines Three | ¢ Add remote/local control to distributed con-
Functions On One IC trol system Y2K Update ........64)
e This ATAPI-based chip combines a high-per-
formance servo, a digital-signal processor, and 112 European Products Greenlook .........64P
a block decoder. o First in 100-W power-supply series now

available Nifty Gifties For Your
88 What's On Board o IC controls analog functions of communica-  Favorite Geeks Are On The

89 Boards & Buses Products

TEST & MEASUREMENT

o Battery disconnect switch comes in single
small-outline package
o Smart pointers help speed 8051 embedded

development
92 Demuitiplexing Eases Capture Of High-Speed
Data 114 New Products
e Using a logic analyzer’s denmultiplexing * Power
capability allows you to acquire data at up to o Test & Measurement
twice its normal synchronous capture rate. ¢ Software
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100 Product Features

COVER ILLUSTRATION BY:
MARGARET ENDRES-BANGS

Permission is granted fo users registered with the Copyright Clearance Center Inc. {CCQ)
to photocopy any article, with the exception of those for which separate copyright
ownership is indicated on the first page of the arfide, provided that a base fee of $2 per
copy of the arficle plus $1.00 per poge is paid directly to the CCC, 222 Rosewood
Drive, Danvers, MA 01923 (Code No. 0013-4872/94 $2.00 +1.00}. Con. GST
#R126431964. Canada Post International PUbllcmftms Mail {Canadian Distribution 1972 Certificate of Merit 1986 First Place Award

Sales Agreement Number 344117). Copying done for other than personal or internal . . " .
referencge use without the express permission of Penton Puplishing, Inc. is prohibited. 1975 Two Certificotes of Merit 1989 Certificate of Merit
Requests for special permission or bulk orders should be addressed to the editor. 1976 Certificate of Merit 1992 Certificate of Merit

Jesse H. Neal Editorial Achievement

1967 First Place Award 1978 Certificate of Merit
1968 First Place Award 1980 Certificate of Merit

ELECTRONIC DESIGN / DECEMBER 15, 1997




\ Yot
Rat:l] 'mmna&&.c ALL RIGHTS RESERVED THE POVVERED BY MOYURDM:.‘E AND LOGO ARE TRADEMARKS ARD MOTORDLA AND * APE REGISTERED TRADEMARKS OF MOTOROLA, INC

B A

-,

@




MOTOROLA’S ANALOG MODEM
SYSTEMS COME WITH REFERENCE
DESIGNS, SCHEMATICS, A BiLL OF

MATERIALS AND SOFTWARE.

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

External Modem Internet Terminal PC Add-In Card

Motorola chips are the power for a No computer? No problem. All Now, you can expand your co

variety of modem solutions, medtsmlnlamTenmtalpamaib) capabxlmesmdxmreandfmg

So nouw, all of your designs can reach Motorola chips to get instart access to a Just slide in a PC Add—In (}zrdwtth
KL new heights. world of information without a comprder. Motorola chips to recorfigure as needed.

Where can you get Analog Modem Systems that provide both silicon and support? Motorola, of course. We offer a complete
line of software-upgradable modem solutions for a variety of PC, multimedia and embedded applications. It’s truly a one-stop
shop to power up all your analog modem solutions. Fach system includes the basic data, fax and voice modem features like 33.6
kbps V.34 and K56 capabilities. Plus, an expected software upgrade to the ITU V.pem standard in early 1998. Powerful
DSPs enable features that go way beyond average modems and take your designs to the next level. From Computers and
Peripherals to Wired and Wireless Communications, Motorola products power the innovative solutions that enable your success.
Visit us at www.motorola.com/modem-chipsets or call 1-800-201-0293 (Ref. #NB002).

MOTOROLA

Semiconductor Products Sector

What you never thought possible™



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

RALTROI

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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> .5 Vears a Row! Order Online wwwdigihey com

500pm central time

For volume pricing on passiye, interconnect and eleciromechanical product, call and ask for;

~eV' DIGI-KEY® Volume Business Division

READER SERVICE 118




5, 1997

[ = secrmonic vesicn / pecimsi 1

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

purdy

ELECTRONICS
CORPORATION

408.523.8218

Supporting electronics manufacturers for over 65 years

READER SERVICE NUMBER 156

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 I/0Q Port

¢ Only 4" x 4" form factor

* ISA or PC/104 Bus compatible options

- megatel®

.Emludclcd PC's for thc OEM.

__1-888-

Small Sgace Solutions

Megatel Offers a Wide Range of Embedded PC Architecture

e This-

For more information cg
Toll Free: 1488876245572 or 416°24592Y53
fax: 416924506505 email: sales@megatel.ca

Website: www.me§tel.ca
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JANUARY 1998

Seventh Joint Magnetism & Magnefic Ma-
terials Conference (INTEMAG), Jan. 6-9. Hy-
att Regency Embarcadero Hotel, San
Francisco, CA. Contact John Nyen-
huis, School of ECE, Purdue Univ.,
West Lafayette, IN 47907-1285; (317)
494-3524; fax (317) 494-2706; e-mail:
smag@ecn.purdue.edu.

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

Photonics West, Jan. 24-30. San Jose,
CA. Contact The SPIE Exhibits Dept.,
P.0.Box 10, Bellingham, WA 98227-
0010; (360) 676-3290; fax (360) 647-1445;
e-mail: exhibits@spie.org.

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

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

FEBRUARY 1998
Developer’s Conference & Interoperability
Workshop, Feb. 2-4. Hyatt Regency Hotel
& Conference Center, Kauai, Hawaii.
Contact Ellen Gooch (212) 226-2042,
ext. 228; e-mail: egooch@usar.com.

IEEE International Solid-State Circuits Con-
ference (1SSCC “98), Feb. 5-7. San Fran-
cisco Marriott, San Francisco, CA.
Contact Diane Suiters, Courtesy As-
sociates, 6565 15th St. N.W., Washing-
ton, DC 20005; (202) 639-4255; fax
(202) 347-6109; e-mail: issce@cour-
tesyassoc.com.

Portable by Design, Feb. 9-13. Santa Clara
Convention Center, Santa Clara, CA.
Contact Rich Nass, Electronic Design,
611 Route 46 West, Hasbrouck Heights,
NJ 07604; (201) 393-6090; fax (201) 393-
0204; e-mail: portable@class.org.



The new SR785
Dynamic Signal
Analyzer.

It takes the right tool to get the job done. And Stanford
Research Systems’ new SR785 Dynamic Signal Analyzer
is just the right tool for all your tough modal, vibration,
noise, servo or rotating machine measurements. With
standard features including order tracking, real-time
octave analysis, curve fitting and synthesis, time capture
and more. And a brand new measurement architecture
that saves multiple measurements and multiple averag-
ing types without retaking data.

With the SR785 there are no expensive options to
purchase - everything is included.

Give us a call. We'll set you up with a demo and you
can find out just how much the SR785 can do for you.

The new SR785. The right tool for the job.

Stanford Research Systems

Tel (408) 744-9040, Fax (408)744-9049
WWW.Srsys.com

Email: info@srsys.com READER SERVICE 166

STANDARD FEATURES

Order tracking (free introductory offer)

Curve fitting and synthesis

Time/Histogram mode

Output to SDF® and MAT? Files

Swept-sine mode (145 dB
dynamic range)

ANSI standard 1/1, 1/3, 1/12
real-time octave analysis

= Front/Back viewing mode
= 8 MB memory (expandable to 32 MB)
= Windows® Data Viewer

SPECIFICATIONS

90 dB dynamic range
102.4 kHz real-time bandwidth
-90 dBc low distortion source



My how things have changed. In the 22 years since we first introduced the Power MOSFET family, the concept of

sophisticated, portable, electronic devices has evolved irom a futuristic vision to a commonplace reality. Through our

technological commitment to both silicon and packaging, TEMIC has made the Power MOSFET over 1000 times smaller

while dramatically reducing on-resistance. From the first Power MOSFET to the new 32M-cell TrenchFET,
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IF THERE'S A NEGATIVE SIDE TO CONSTANTLY IMPROVING OUR
POWER MOSFET TECHNOLOGY, IT'S THAT SOME THINGS DON'T

SEEM QUITE AS FANTASTIC AS THEY USED TO.

it seems the smaller we make our technology, the larger the opportunities www.temic.com

for design engineers. So we'll keep developing new ways to help you create

the next breakthrough products that make everyone’s life a little easier. Call I E M I ‘

1-800-554-5565 ext.559 tor more information or a LITTLE FOOT Data Book.
Semiconductors

66 W 0.65m(2/in2—153W/in2 ° 0.45mQ/in2 - 1563W/in?

1996 1997 199 8>
Cell phones ~ Siliconix introduced  [aptop batteries ~gjjiconix introduced 32M-cell (il phones now fitin_ Siliconix kee| hing Designers keep
are carried  the LITTLEFOOT endure cross- p t psS pushing changing how the
everywhere.  TSOP-6 continentn! flights. TrenchFET technology. the palm of your hand. the limits of tecg nology * world operates.

EMIC T ae iy of Daimlerdd Memin TEMIC Semiconductors: Telefunken Semiconductors, Siliconiy, Matra MHS, Dialog Semiconduct N Laurclwoed Road, Santa Clara, (€ 4
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Serial/Parallel

Conversion or
Networks

Parallel to Seriat

=

Pumllel

@ Serial Out

Dm and
Strobes

Wire Saver
Parallel

Senal to Parallel
Parallel Out
rial | d
Setu i 9 Strobes,
and Mode
CY233 Selection

Host Ring
Serial Ring Network with up to
- 255 Nodes or Stations (2048 1/0 Llnn)
g

cvzn-) cv233 ---b cv233

Alternate Topology for 256
8-Bit Ports or 2K I/O Lines

CV233 CY233 CY233

\TTL Dat:
8-Bit1/0

Hest Ring LAN

The CY233
is available
from stock @ $45/eq,
$30/25, $27/100, $16/1k
Prototyping kit also available. Call
for free info or to order $10 manual.

€& Cybe 10 Systems
PO Box 3000 ¢ San Gregorio CA 94074
Tel: 415-726-3000 ¢ Fax: 415-726-3003

www.ControlChips.com
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ELECTRONIC DESIGN

EDITORIAL

The “M” Word And Other Thoughts

s we close out 1997 and inch ever-closer to the year 2000, you better get ac-
A customed for the forthcoming two-year bombardment of the “M” word

from every possible media, marketing, and advertising venue on the
planet. No, we’re not talking more Michael (Jordan) hype, as he closes out his
spectacular career. This is even bigger.

This is about the Millennium, a once-every-thousand-year event that has the
world abuzz. And there is no doubt that future pop historians will look back at
this time span and pay homage to the word millennium as the most infamous and
overused buzzword of the 20th Century.

Adding even more hype to the M word are the dire warnings concerning the
“Year 2000 (Y2K) Problem” or the “Millennium Time Bomb” as it is often called
by the general news media. As all of you certainly know, there will be a great
deal of angst at 12:01 a.m. on January 1, 2000 for those CEQs and MIS directors
who didn’t fix or patch their computers’ clocks.

The next two years should be quite interesting and (hopefully) a lot of fun as
we enter a new era. And if you're a Futurist by trade, you should do well on the
talk-show circuit. But, even though our collective attention will be pointed
ahead, we should not forget about many of the significant events that have
helped us not only to survive on this planet, but to prosper as well.

Exactly 50 years ago this month, the transistor was born. And many will ar-
gue that no other invention in the history of mankind has impacted or had a di-
rect influence on the majority of people on the planet as this one has.

Our hats are off to Bell Laboratories, Walter Brattain, John Bardeen,
William Shockley, and all of the other key Bell scientists who played such a crit-
ical role in developing the transistor. The world owes you many thanks.

And stay tuned for Electronic Design’s annual Technology Forecast Issue

scheduled for January 12. We will be focusing on Intellectual Property (IP) is- |
sues, featuring several Special Reports and Contributed Articles. We'll be talk-

ing about the effects of IP on the design of IC cores, megacells, and ASICs; its
role in electronic design automation (EDA) and software tools; and its relation-
ship to test and measurement. Rounding out the issue will be a number of opin-
ions from some of the leading experts in the design community on what IP will
mean to the future designer. It’s an issue that you can’t afford to miss! Happy
Holidays to all of you from all of us here at
Electronic Design.

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

o




Part RF (nput Active lce Vee Package

Number (Main & Aux PLLs)  (typ @ 3V) Range
4 L t Single PLLs
/ I LMX2306 550MHz 1.7mA 2.3to 5.5V TSSOP16

LMX2316 1.2GHz 2.5mA 2.3t0 5.5V TSSOP16
LMX2321 2.1GHz 4.0mA 2.3t0 5.5V 1SS0P16
LMX2326 3.0GHz 4.0mA 2.3t0 5.5V TSSOP16
Dual PLLs

LMX2330L 2.5GHz & 510MHz 5.0mA 2.7to 5.5V 1SS0P20

A = ) \ IMX233IL  2.0GHz &510MHz  40mA  2Tto55V  T550P20
- ‘ v “ | - ! [ by ( IMX2332L  1.2GHz &510MHz ~ 30mA  27to55V  TSS0P20
1) ) 'y LMX2335L 1.1GHz & 1.1GHz 40mA  27to55V  TSSOPI6/SO16

LMX2336L 2.0GHz & 1.1GHz 5.0mA 2.7to 5.5V TSS0P20
LMX1600 2.0GHz & 500MHz 5.0mA 2.7to 3.6V TSS0P16
LMX1601 1.1.GHz & 500MHz 4.0mA 2.7to 3.6V TSSOP16
LMX1602 1.IGHz & 1.1GHz 5.0mA 2.7to 3.6V TSSOP16
L G e ek s (A - - SR e - —
- ‘ 4
» mA mA
D ) =\ \ - ' - socH ™ 510 MHz
RERA 2.0 GHz/
5 - 35 3 510 MHz
‘ A\ X : 30 1.2 GHz/
\\ \ B | sioMHz |
(i Xat . 25 ,
\ ) - 550 MHz
V 4 A
\ . 15
: ; 10
.

; b W80 . Single PLL Current Consumption X Dual PLL Current Consumption
ETTER | ee—
ke a R I [ e 4 s .) Introducing National’s new
. N\ ‘ : ultra low-power frequency
synthesizers —better than ever.
Our newest PLLatinum™ single and
dual PLLs are the lowest low-power
frequency synthesizers you can choose for your wireless designs. As much as 60% lower
at a tight-fisted 2.5mA for 1GHz. And they manage such frugality without compromising on per-
formance. With the lowest phase noise floors available (-167dBc/Hz for singles and -169dBc/Hz for duals)
and industry-leading charge pump leakage and balance specs. Supply voltage versatility
(2.3-5.5V for singles and 2.7-5.5V for duals). And a broad choice of operating frequencies, from
10MHz to 3GHz. Check out National’s new ultra low-power PLLatinum frequency synthesizers. With the
lowest power consumption and the lowest phase noise floor available in PLLs, you’'ll set

new highs in wireless RF design.

Visit us at
wwW.nat'w"“‘co
or call

for & complet®

. ide tO
solection W 3 .
Nationat’s tine ©f National Semiconductor

pLLatinu™m Frequency

SVnthosizers.

WHAT cAN WE BUILD FOR Y
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THE HIRST SINGLE-GHIP DSP GONTROLLER
REDUGES OVERALL SYSTEM GOST WHILE
INGREASING PERFORMANGE.

The first DSP controller specially optimized for digital motor

control systems, the TMS320C24x, is now available from
Texas Instruments. In fact, designing with TI DSP Solutions will
give you far greater accuracy, reduced electrical consumption,
quieter operation and greater reliability. And allow you to use
inexpensive brushless motors in a majority of control applications. In
short, you'll be able to increase performance while reducing the total

system cost over current 16/32-bit microcontroller-based designs.

The 'C24x DSPs from TI feature a 20-MIPS 16-bit, fixed-
point core and integrate a unique event manager supporting up to
12 pulse-width-modulation (PWM) outputs, with PWM and /O
features that include three timers, nine comparators, dead-band
generation logic and a state-space vector PWM generator. Also in
the event manager are four capture inputs (two of which can serve
as direct inputs for optical-encoder quadrature puises), bringing

you all the advantages of DSP with all the needed peripherals.

And now is the perfect time to start designing with DSPs.
Texas Instruments, the world leader in DSP Solutions, offers dedi-
cated application notes, a motion control kit (MCK) and world-class
development tools including a high-level C compiler. Also available
is a 'C24x EVM (Evaluation Module) packaged along with a suite of
emulation debugging tools, assembler and linker. In fact, it's the

best way to make your digital motor control systems smarter.

TMS320C240 ('F240)
* 20-MIPS core
544 words RAM
* 16K words flash (F240)

$995 Motion Control Kit
The kit comes with 'F240 board (flash version
of €240}, power inverter, debugger, peripheral
program generator, DC brushless motor and
operational software for both trapezoidal and
sinusoidal modes.

For more information on T! DSP Solutions for digital
motor control, call 1-800-477-8924, ext. 4082, or
visit us at www.ti.com/sc/4082 on the Intemet
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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

Impedarnce 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
’5 l7 = See EEM
/ or send direct
? for Free PICO Catalog.

Call toll tree 800-431-1064
in NY calt 914-738-1400

FAX 914-738-8225
P , CO Electronics, Inc.
143 Sparks Ave., Pelham, N.Y. 10803-1837
E Mail-HLSC 73A@prodigy-com
READER SERVICE NUMBER 155

[ TECHNOLOGY BRIEFING
It Was A Very Good Year

n anyone's book, 1997 was a banner year for the electronics industry, and the
Icommunications sector in particular. This past vear has sereamed by like a Gi-

gabit Ethermet packet, leaving in its wake a formidable trail of quantum leaps
in performance, technical breakthroughs, and paradigm shifts.

This frenzied activity is in part due to an enlightened, business-minded
| United States Congress that has finally gotten government out of the social
engineering business and has allowed market forces to assume a dynamic role
in charting the course of our technology. Thanks to a number of forward-
thinking legislators like Newt Gingrich, the communication industry is now
free of excessive regulation, and is experiencing unparalleled growth. As are-
sult, these efforts have fueled the demand for faster, better, cheaper commu-
nication technologies of all sorts.

For example, 56-K modem technologies will soon make high-speed Inter-
net access over plain old telephone service (POTS) lines a reality for most of
North America, and soon, much of Europe. Thanks to close cooperation be-
tween Lucent, Rockwell, Texas Instruments, and U.S. Robotics, this emerg-
ing standard is delivering seamless service and near-ISDN rates for a frac-
[ tion of the cost of a true digital line. Pretty darn

good for a technology that was virtually unheard
' of until late last year!
At this time last vear, Gigabit Ethernet was
‘ merely an exotic concept. Now, it has become a
| reality, with the IEEE 802.3z committee deliver-
[ing workable interim specifications quickly
| enough to see working hardware this year. Now
that asynchronous transfer mode (ATM) has lost
| sole proprietorship of the Gigabit franchise, it will
| have to compete on a level playing field with the
rest of the technologies for a share of the market.
| This competition should spur manufacturers to
| drive down the price of chips and, consequently,
| deliver new and higher levels of performance.
Competitive forces also are producing best-of- COMMINIGATIONS
breed technologies in the residential broadband arena. Thanks to products
that are based on the MCNS/DOCSIS standard, cable modems have taken
the early lead in the race to wire America’s homes with megabit-class Inter-
net access. Not wanting to be left standing behind in the dust, asymmetric
digital subscriber line (ADSL) technology is undergoing a rapid evolution as
well. Vendors are now working together to synthesize the right combination
of encoding, modulation, and transmission schemes in order to deliver
megabit service over ordinary telephone lines. The Baby Bells and local ex-
change carriers (LECs) also are contributing heavily to a quick roll-out of
ADSL by helping competitive LECs deploy the new technology in their par-
ticular service areas. The level of cooperation is almost amazing to see.

Since communication is so heavily driven by standards activity, it's nice
to see Microsoft so heavily involved in paving the way for progress. True
Darwinian competition has proven its infallibility as the superior Windows
operating system has finally emerged victorious against its competition.
! The secret to their success? Open systems. By supporting s0 many commu-

[ nications standards, the Windows-based PC has become a communication
‘ platform that is second to none. Everything ranging from videoconferenc-

| ing and computer telephony integration to megabit-speed Web browsing is
supported by the Windows 95 operating system. This ubiquitous platform
will increasingly dominate the communications scene, and we will all benefit
greatly from it.

With the advent of Microsoft’s new and improved version of the Java lan-
guage, and the imminent release of Windows 98, we can probably expect the
same kind of amazing progress in the year to come. It will be interesting to see
what will happen in the next 12 months. I can hardly wait. leeg@class.org
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We Have Valuable Services
For Our Customers!

NEW 1997
Allied Catalog

3
’

. 24-Hour

——— Modem Access

- o4
-
Local Offices g , Extended
Nationwide == . “=  Sales Hours
2 "

m Internet Aﬁdress:
http://www.allied.avnet.com
Keeping In Touch With Our Customer’s Needs!
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IF YOU CAN
DREAM IT UP,
WE’VE GOT
A WAY TO GET

YOU THERE.

Even if you're talking about a
self-propelled home entertainment
system — complete with
dual bioluminescent
feedback loops, infrared galactic
communications and a
multigyrational video projection
system, chances are there's
a Tektronix” test instrument that
can get you there. Fact is,
there's a Tektronix test instrument
on the bench with most every
leading edge product that's
designed—from the newest
microprocessor to the
fatest multimedia action game.
For the simple reason
Tektronix makes instruments
that meet the demands of today’s
high-speed designs. So you
can spend your time designing
your own dream machine.
And that should keep the
positive ions flowing through
your built-in ion chambers.

For a head start, call us at
1-800-426-2200 (press 3 and
request code 3008), or visit us at
www.tek.com/mbd/ad?1011

Tektron/iX®




Planar Transformers Make Smaller Power Supplies A Reality

As the size of clectronic products continues to shrink, it's
no wonder that more and more designers are choosing planar
transformers for switch-mode power supplics in their space-critical
applications. Planar transformers don't use big ferrite cores and
magnet w wey're mad m copper leadframes and

flat copper

he f diclectr

t

S
material. The spirals are stacked in flat, high- frequency territe cores

transformer with the current densitics you like and in a 40 percent

percent at switching frequencies
through 500 kHz
What' printed circuit board construction allows
them to be manutactured with automated assembly equipment,
rformance

of all transformers within a production run, and from one run to
another, is highly uniform, which translates into higher production
yield. Planar assembly also minimizes parasitic reactances,

A new
~world power
ust landed.

N

so high-frequency ringing in the transformer’s output voltage is
greatly reduced. Planar transformers achieve excellent primary-to-
secondary and secondary-to-secondary dielectric isolation as well.

Planar transformers from Signal Transformer are
available in configurations with one, two, or three outputs, four
isolated six-turn windings, and four isolated eight-turn windings.
The windings can be connected as needed to accommodate
a wide range of input voltages. They can be used in power
supplies that defiver up to 200 W of DC power at switching
frequencies to 1 MHz, and they work with input voltages from
120 VDC 10 375 VDC.

For more information about Signal's unique planar
transformers, contact Signal Transformer Co., Insilco Technologics

Group, 500 Bayview Ave., Inwood, NY 11096-1792, call

(516) 239-5777, fax us (516) 239-7208, or send us an e-mail

h at www.signaltransformer.com  READER SERVICE 185

You asked for new
High-Power International
Transformers and

Signal delivered:

in 1250VA, 1500VA

and 1750VA sizes!

Smaller and lighter than traditional
transformers, Signal's new High-Power
International (HP1) Transformers still
pack plenty of power—now covering

a full range from 1250VA to 3500VA
With innovations like “Touch Safe”
terminals, they can make a world of
difference in your applications for
medical instruments, measurement

and control devices, and machinery.

Plus, to reduce common mode noise
and provide low leakage current, all
HPI transformers have 5-mil copper
foil Electrostatic Shields (ESDs).

Here's more good news! The entire
HPI Transtormer Series now otfers
these design improvements:
» Advanced laminating technology for
enhanced electrical characteristics.
* Limited “in-rush” current to prevent
nuisance trips.
* Better performance consistency.
* Less losses due to lower
temperature rise.

All stock transformers available
through PRONTO™ 24-Hour
Shipment Program.

Signal. The industry leader in
International Transformers.

Call for our detailed product
literature and complete specs today!

Signal Transformer
h’////////////

Signal Transformer Co., Inc.

Inslico Technologles Group

500 Bayview Avenue

Inwood, NY 11096-1792

Call: 516-239-5777

Fax: (24 hrs) 516-239-7208
http//www.signaltranstormer.com
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Low Profile International
Transformers

Feature Industry Standard
Pin-to-Pin Compatibility

Signal 3 Pr ¥ |
Transformer Co.,
Inc. offers

a Low Profile
International
Series that
features pin-to-
pin compatibility |
with the existing |
industry standard Le—
for low profile transformers. Designed to meet
VDE 0805, the new series offers

¢lec resultin ton

prov ed

efficiency and lower ¢ :\pcmm:: rise; nmdl;\in

reliability; full encapsulation for all wave soldering
; and mounting holes for greater resistance

to shock and vibration.

In addition to VDE standards, the Low Profile

International Series transformers comply with UL

and CSA standards. They are available in 2VA,

6VA, and 9VA, with output voltages ranging from

50V through 230V.

All stock transformers are available through

Signal’s PRONTO™ 24-Hour Shipment Program.

Contact Signal Transformer Co., Insilco

Technologies Group, 500 Bayview Ave.,

Inwood, NY 11096-1792.

Phone: {516) 239-5777; Fax: (516) 239-7208:
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Multi-Purpose International
High-Power Transformers
High Performance with
Greater Volumetric Efficiency
TUV Certified.

Signal Transformer's

Multi-Purpose o8
International Series t
(MP1) high-power

transformers operate
from 200 VA to 900
VA and feature higher
volumetric efficiency B sl e
than conventional 50/60 Hz transformers

Featuring unique coil construction and winding
hods, the MP! transfc have exceptionall
good isolation of 4000 VRMS Hipot and low
leakage current. They also have a 5-mil-thick copper
red

All stock transformers are available through
Signal's PRONTO" 24-Hour Shipment Program.
Contact Signal Transformer Co., Insilco
Technologies Group, 500 Bayview Ave
Inwood, NY 11096-1792.
Phone: (516) 239-5777;

signal
READER SERVICE 187

ax: (516) 239-7208;



TECHNOLOGY

NEWSLETTER

Photonic-Electronic Microchip
Takes First Step Toward Reality

cientists at Columbia University, New York, N.Y.,
Shave bonded an ultra-thin sheet of magnetic garnet,

a photonic material that transmits light in only one
direction, to a semiconductor, a component of microelec-
tric circuitry. This advance could eventually help to cre-
ate a microchip that combines electronics and its optical
equivalent, photonics. Such technology could have a
dramatic effect on fiber-optic communications, leading
to the development of such miniaturized optical devices
atiny lasers and implantable medical sensors.

A key step in this breakthrough was the ability to
slice an ultra-thin sheet—9 pum thick—from the mag-
netic garnet crystal. Previously, integration between
photonic and electronics had not been possible because
garnet and other magnetic crystals can’t be grown on a
semiconductor substrate. Magnetic isolators can’t be
made efficiently no any material other than magnetic
garnets. Consequently, the need arose to place garnet
crystals on semiconductors.

The Columbia research team fired high-energy
beams of helium ions at a planar region that’s just below
the surface of the crystalline material—yttrium iron
garnet (YIG)—to loosen it from its substrate, gadolin-
ium gallium garnet. Then they applied chemicals to the
region to cut the bonds entirely, slicing off an ultra-thin
sheet of magnetic material from a single crystal. The
sample then was lifted off and bonded to a high-quality
semiconductor.

According to Prof. Richard M. Osgood, co-author of
the research, the goal of this effort is to make devices that
allow light to go in only one direction on a fiber-optic mi-
crochip. Light guides etched into the magnetic crystal,
when exposed to a magnetic field, allow the light to travel
in one direction only, making the light guide an effective
routing device in an optic-fiber network. For more infor-
mation, call (212) 854-5573; fax (212) 678-4817. RE

High-Performance EDA Solutions
Sought In Two-Company Project

he gap between the performance capabilities of sili-
Tcon and the tools that leverage this capability con-

tinues to spread further apart. The reason for this
chasm is that these tools simply haven't kept pace. Intel
Corp., Santa Clara, Calif., and Cadence Design Systems,
San Jose, Calif., are now going through with a rather
simple plan to close this gap—the two companies will
work together on optimizing EDA tools for the Intel ar-
chitecture workstation platforms.

The first step in this plan will have both companies focus
on [A-32-based applications. The next goal will be to un-
derstand and respond to user requirements for advanced
EDA solutions targeting Intel’s future Merced (I1A-64)

processor. Intel’s 64-bit architecture platform is expected
to offer greater advantages for performance-critical EDA
applications than is currently possible. As a result, the Ca-
dence/Intel relationship will serve to drive development of
best-in-class solutions that deliver the optimum power,
price/performance, and salability customers will need for
next-generation product development.

The two companies will initially focus on optimizing
the performance of Cadence’s Verilog-XL simulator. To
accomplish this, Cadence engineers will work with Intel
in a software lab environment to examine, develop, and
implement programming code optimizations. Technol-
ogy from Intel’s Application Solution Center will be
used to improve operation of the Verilog-XL simulator
on Intel architectures. In addition, code implementa-
tions will be identified that can take advantage of the
multiple pipelines available in the Intel architecture
while maintaining a single code stream for both UNIX
and Windows NT operating systems. These and other
performance-related optimizations are expected to re-
sult in as much as a 50% savings in simulation execution
time. The two companies also will attempt to develop a
product strategy that will allow Cadence’s tools to take
maximum advantage of the 1A-64 processor family. For
additional information, go to Cadence’s web site at
http:lhoww.cadence.com. CA

SKYchannel Gains Certification
As ANSI Standard

he SKY channel 320-Mbyte/s 64-bit Packet Bus, de-
Tveloped by SKY Computers Inc., Chelmsford,

Mass., has been approved as an ANSI standard
(ANSI/VITA 10-1995) for high-performance communi-
cation over the VMEDbus’ P2 connector. Typical SKY-
channel applications include image and signal process-
ing for military and medical equipment. The
architecture supplies the communications between
daughtercards and motherboards, between boards, and
between chassis for scalable multiprocessing. Up to
4096 PowerPC, SHARC, or Intel i860 microprocessors
can operate together in a Distributed Shared Memory
Architecture. And up to 256 VMEDbus boards can be
connected in one SKYchannel system.

The SKY channel architecture reduces data-transfer
latencies and blocking using deep high-speed FIFO
buffers combined with local-node DMA engines and
Packet Controllers at every SKYchannel interface. All
SKYchannel transfers to the FIFOs are pipelined
writes from source to destination, providing a constant
and sustained 320-Mbyte/s data-transfer rate. The data
rate is sufficient for multiple operations without over-
loading the communication path. Several transactions
can be interleaved without slowing any transfer, allow-
ing full utilization of the bus. Copies of the standard can
be found at http:/hAcinw.vita.coni. Contact SKY Comput-
ers at (508) 250-1920; at hittp:/funvw.sky.con. RN
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_Wicron’s 100 MHz SDRAM module.
Its the digital equivalent of an adrenaline rush.

100 MHz SOLUTIONS
DENSITY CONFIGURATION
16MB  2Mbx 64/72 DIMMS
32MB  4Mbx 64/72 DIMMS

64MB  8Mb x 64/72 DIMMS
128MB  16Mb x 64/72 DIMMS

COMPONENTS ALSO AVAILABLE

16Mb x4, x8, x16
64Mb x4, x8, x16

Micron, the master of SDRAM production, now follows up their popular 66 MHz product with a family
of 100 MHz solutions. Whether you’re looking for 16MB, 32MB, 64MB or 128MB modules,

Micron’s 100 MHz DIMMs will launch your products into high gear. For data sheets call 1-208

368-3900 or visit our web site. www.micron.com/mti MICHDN
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Benchmarq supplies the chip

that charges the battery
that runs the phone

that delivers the message...

that Jane is stranded in Clarksville.

Fortunately the designers of Jane's cellular phone had Whether you're buying Fast Charge ICs for wireless

‘he foresight to include advanced battery management commugications, or incorporating a smart chip in a

n their product design. And they relied on Benchmarq turnkey hoard for portable systems, Benchmarq has

Vicroelectronics to deliver the solution. the answer to reliable, performance-oriented battery
At Benchmargq, we specialize in battery manage- management. The moral: Call Benchmargq whenever

ment technology and can you need battery manage-
~ork directly with your Fast Charge IC Selection Guide ment solutions. Because
Jesign engineers to Part j Battery J Termination [ Pins/ without reliable

iddress your most chal- _ No. | Technology Me'r:'“ | Package batteries, Jane, along
enging problems. Our ba2002/T | NiCo. NiMiH mi;‘(vtg?,’p U | 803006010 | with your product sales

wide range of advanced ba2003 | NICONIMH, |-V AT/AL max temp. | 16/0.300° DIP
jattery management 02003 | “lcagAcid | voltage, and time 0.300'SOIC _

ireui o . T AV, PVD, AT/At,
n?egrateu circuits mini bg2004/€ | NiCd. NiMH sx, Lemp., Voltaga 16/0.300° DIP
mizes turnaround— ALl ) " and time | 0-150°S0IC
f an off-the-shelf solution quoos NiCd NiMH -3V, AT/At, max. temp., | 20/0.300° DIP

B j W ' vo'tage, and time 0.300° SOIC
RS nmES I R0l i | aV.PVD max temg. | 24/0.300° DIP
>atfon is usually all it ASgE00 ) ik NiCd. NiMH | volage andtime | 0.300° SOIC -e "i\'
:akes. Plus, our ability to Lead Acid. | ‘Duakstep max. voltage. | 16/0.300°DIP, | mENCHWMARQ Microelectronics, Inc. MARQY'S Message:
Jeliver design-optimized LTI min curent | 0150°SOIC__| 17919 Waterview Parkway -

" Constant voltage/ 16/0.300° DIP, | Dallas, Texas 75252 U.S.A. ‘Ask about our product

and assembled circuit EREDE | o g maimum current | 0.150°S0IC | 800-966-0011 or 972-437-9195 development boards
a0ards can help reduce Rechargeable j 8/14/0.300 DIp, | Fax: 972-437-9198 for quick and easy

. 202902/3 Maximum voltage Email:benchmarq@benchmarq.com ’ 7
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NEWSLETTER

Centralized Standards
Funding Comes To EDA

n a move to create a unified voice for driving EDA
Istandards, the EDA Consortium (EDAC), San Jose,

Calif., announced that it will begin directing all stan-
dard funds through its organization. This represents a
major shift from the way funds are typically dispersed.
Currently, a number of different standards bodies exist
and they receive funds from a variety of sources. Often
times there exists conflicting standards and efforts de-
spite attempts to collaborate. A unified fund dispersal is
seen as one way to help bring together today’s disparate
and incongruous standards. This move also is expected
to help eliminate duplicate and overlapping efforts in
standards creation and help existing standards bodies
focus on solving customer issues.

Under the new business model, the EDA consortium
will be responsible for collecting funds for standards
from its member companies and distributing them to the
various standards organizations. A reporting structure
will be established to keep member EDA companies in-
formed as to how their money is being spent and to set
metrics for tracking successful completion of goals.

This plan will encompass all major standards bodies,
including CFI, ECSI, EDIF, OVI, VI, and VSIA. These
standards bodies will benefit from having a single
source of EDA funding by gaining more visibility within
the EDA Consortium. In exchange, the EDA industry
and end users can expect a better return on standards
investment, fewer duplicated efforts, and more produc-
tivity from engineering resources. For further informa-
tion on this EDAC effort, contact (408) 287-3322, or
check out its web site at kttp:/hnvow.edac.org. ca

Allocation Standard To Smooth
Operation Between TV And Cable

IA-745, a recently formulated automatic channel in-
Estallation standard, defines how television receivers

and set-top boxes can be given needed information in
the event that a cable operator modifies the allocation
established in EIA-542. E1A-542 defines channel alloca-
tions for cable-ready TV services. The new standard
was created by the Consumer Electronics Manufactur-
ers Association (CEMA), which also issued a Recom-
mended Practice that provides guidance on how the re-
ceiver should respond when new channel-allocation
information is transmitted.

Using the standard and Recommended Practice, ca-
ble operators and TV manufacturers will enhance com-
patibility between their cable systems and TV receivers
by providing a standardized way of numbering modified
channel allocations. Cable operators may reassign
broadeast channels to different frequencies than were
originally broadcast over th air to limit interference and

for other operation purposes. With these two docu-
ments, cable-ready receivers can “map” or correct their
channel read-outs to compensate for these moves. Us-
ing the same channel allocations will ultimately enhance
cable TV viewing.

For example, ETA-542 assigns channel number 7 to
the 175.2625 MHz channel. A cable operator may move
programming on channel 7 to channel 27 at 301.2625
MHz. The consumer must know that the “Channel 7
News” is now actually on channel 37 and enter 37 into
the remote control. By using formats defined in EIA-
745, a cable operator may sound this changed channel
allocation via the vertical blinking interval (VBI) line
21, which can then be stored in the receiver’s memory.
Receivers so equipped may then map the changed allo-
cation so that when channel 7 is entered by the viewer,
the receiver will tune to the frequency for channel 37
and the “Channel 7 News” will appear.

EIA-745 and the Recommended Practice can be or-
dered by calling (800) 854-7179, or by surfing into Global
Engineering  Documents’ web site at
http:/fwww.global.ihs.com. RE

Projection Display Working
Group Is Established

ddressing the rapid growth of the projection dis-
Ap]ay market, the U.S. Display Consortium

(USDC), San Jose, Calif., has launched a Projec-
tion Display Working Group (PDWG). The group con-
sists of representatives from dpiX (a Xerox company),
Electrohome, IBM, InFocus, Proxima, Sarnoff, and
Texas Instruments.

The first activity of the PDWG is to issue a request
for proposal (RFP) for illumination technologies. Light
modulation technologies have been a catalyst in the
projection-display boom over the past several years,
and there’s been quite a bit of activity surrounding the
design and manufacture of light modulators for projec-
tion applications. Although the light modulators that
are currently used vary in size, the trend is toward
smaller light valves around one inch in diagonal size.
The main purpose of USDC RFP is to stimulate the
production of illumination technologies that are well
matched to the new light modulators.

Compact lamps, using metal-halide or xenon-are dis-
charges, provide the light for most of today’s projec-
tion-display systems. However, such lamps are limited
in both light output and lifetime. Further development
of these technologies is encouraged by PDWG, but
solid-state proposals for application of innovative ap-
proaches (e.g., lasers) also are welcomed, provided that
a viable commerecial product results in three to five
years. To obtain a copy or respond to the RFP, or for ad-
ditional information, contact the USDC at (408) 277-
2400, fax: (408) 277-2490. RE

Edited by Roger Engelke
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The UCC5640 Low Voltage Differential Advantages

¢ World’s First LVD Only Active Terminator

in SCSI Performance

Reach peak performance for
your Low Voltage Differential
(LVD) SCSI Bus with the
UCC5640 Nine-Line LVD

SCSI Terminator. The device

is designed as an active
Y-terminator to improve the
frequency response of the LVD
Bus. The 1.5pF differential
channel capacitance allows

for minimal bus loading for

a maximum number of
peripherals. With the UCC5640,
you will be able to

exceed the m
Fast-80 barrier.

Another Unitrode first, the
UCC5640 provides a

much needed system migration
path for an ever improving
SCSI systems standard.

¢ 1.5pF Differential Channel Capacitance

Call for free sampfes, demo board and application

¢ Specified For Ultra-2 (Fast-40) And Ultra-3 (Fast-80) ¢ 24-Pin TSSOP Packaging For Small Footprint
¢ 2.7V to 5.25V Operation
¢ Y-Termination - Not Stacked Resistors information today.

—M UNITRODE

{w—The Linear IC Company Everyone Follows

TEL: (603) 429-8610

http://www.unitrode.com « FAX: (603) 424-3460 « 7 Continental Boulevard » Merrimack, NH 03054
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ELlummatlon“‘ for

ELluminate your next portable
application with the SP4400
series of ELlamp driver IC's
from Sipex. With the largest
selection of EL driver chips in
the industry, Sipex has the right
solution for a variety of
applications. From TIMEX

watches with INDIGLO® night-
lights to the U.S. Robotics Pilot™
PDA, Sipex driver chips offer the
smallest, lowest power back-
lighting technology available.

For more information, contact
Sipex Corporation for data
sheets, samples, or pricing.

ELlumtnation 1s a trademark ot Sipex Corporatic
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Produet
SP4412A

SP4415

SP4422A

SP4423

SP4424

SP4425

SP4430

Supply
Vaoltage

2.2Vto
3.6V

2.2Vto
3.6V

2.2V 1o
6V

2.2Vt
6V

1V to
6Y

1Vto
6V

1V to
3V

Supply
Current  Internal
{typical) Osc

5mA!
5mAl

8mA!

SmA!
BmA2
37mA2

75mA3

1.Vdd =30V 2 Vdd=15V 3 vdd-=10V

Features
Ultra low power

4 selectable light
levels

Requires minimal
board space

Low Power

Dual oscillator for coil
and lamp control

Max light output @
low voltages

DC/DC converter

ail

Applications
Watches, Small LCD Displays

Watches, Games, Apparel,
Small LCD Displays

Remote Control Units,
Portable Instruments,
POS Terminals, LCD Displays

PDA's, Calculators,
LCD Displays

Pagers, Digital Watches,
LCD Displays

Pagers, Cell Phones,
LCD Dispiays

Cell Phones, PDA’s, Pagers

ACTUAL SIZE

e lw

both 8 pin NSOIC
and new USOIC

USOIC NSOIC

22 Linnell Circle, Billerica, MA 01821 Tel. 978-667-8700 Fax 978-670-9001 web site: www.sipex.com
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TECHNOLOGY BREAKTHROUGH

Molecular Filter Coating For Sensors
Increases Sensitivity Up To 500 Times

hen the condition known as
W “Gulf War Syndrome” first en-

tered our consciousness after
the Persian Gulf War, there was much
debate on whether the returning sol-
diers actually suffered from an illness,
or from the effects of participating in
conflict. Today, the focus has shifted
course, and rests firmly on finding out if
the soldiers were exposed to chemical
weapons. Had the technology been
available at the time, the issue may
have been resolved.

Now, a joint effort by researchers at
Sandia National Laboratory, Albu-
querque, N.M., and the University of
New Mexico’s National Science Foun-
dation Center for Microengineered Ma-
terials, has resulted in a super-sensitive
coating, or molecular filter, that can in-
crease a sensor’s sensitivity by as much
as 500 times. With a thickness of only 1
um, it causes a negligible increase in
the sensor’s size.

This ongoing effort, funded by the
Department of Energy’s (DOE’s) Basic
Energy Sciences program, also has the
potential for use in other applications.
Environmental monitoring, for exam-
ple, is one area where a smaller, more ac-
curate sensor, could definitely come in
handy. Oil and pharmaceutical compa-
nies, which rely on the use of a molecular
separation process to produce grades of
gasoline and a variety of drugs, also
could benefit from this development.

The concept of using an artificial
coating as a molecular filter is not new.
In fact, thin films of surfactant (surface-
acting molecular) templated meso-
porous materials have long been con-
sidered for  application in
membrane-based separations, selec-
tive catalysis, and sensors. Most thin
films available today, however, are fab-
ricated using a very time-consuming
process. These films are granular in na-
ture and have pore channels oriented in
a parallel fashion to the substrate sur-
face. As a result, transport across the
films is not facilitated by the pores. In
effect, molecules entering through the
surface are halted at dead ends.

Another difficulty associated with
these artificial coatings is that they are
not seamless. These coatings are fabri-

cated by allowing gel to dry on sections
of substrates. This process results in
the formation of fractured borders in
the coating that act as a sieve. Conse-
quently, molecules intended for inspec-
tion can easily flow through its cracks.
Other methods for making the trans-
parent mesoporous films have been
proposed but, as of yet, their viability
has not been confirmed.

In contrast, what Sandia’s re-
searchers sought to produce was a
coating with an interior network of tiny
tunnels that would allow large num-
bers of molecules to enter through the
surface and exit the base of the film. To
accomplish this goal, they developed a
new method for creating a virtually
seamless artificial coating. This is ac-
complished by continually removing a
substrate from a liquid bath. The artifi-
cial coating, in reality a lightweight gel
known as a nanocomposite, is formed as
water and alcohol evaporate from the
substrate’s surface. Because the mole-
cules in the gel basically “self-arrange”
themselves into what researchers refer
to as a “molecular rug,” no assembly of
gel pieces is required (see the figure).

The unique “self-assemble” charac-
teristic of the gel is due to the two-sided
nature of the organic surfactant mole-
cules. The hydrophoic side of the mole-
cule hates water, while the hydrophilic
side loves it. When placed in a solution
of silica and water, small groups of the
organic molecules arrange themselves
such that the hydrophilic sides of the
molecules face outward in wheel-like
shapes forming an ordered array. The
hydrophobic sides remain within the

circles. The silica in the solution sur-
rounds the hydrophilic sides, attracted
by the circular rims of the arrays. The
organics of the material can then be re-
moved by a heating process, also
known as pyrolysis. The net effect is an
inorganic silica fossil with a periodic
arrangement of pores where the organ-
ics used to be.

Using this method for the rapid syn-
thesis of continuous mesoporous thin
films on a solid substrate, the resulting
mesoporous films are in a cubic phase.
This means that the film’s pores are
connected in a three-dimensional net-
work that guarantees their accessibil-
ity from the film surface. What you end
up with is a material filled with tunnels
of a particular size capable of separat-
ing molecules of differing dimensions;
in effect a molecular filter.

This coating is unique in that the size
of its pores can be controlled. In fact,
researchers can make the pores as
large as 100 A to accommodate a vari-
ety of molecules and depending on the
molecular makeup of the chemical com-
pound being inspected. By comparison,
other types of molecular filters such as
zeolites have pores which can never ex-
ceed a dimension of 13 A.

As the principal investigator at San-
dia, Jeff Brinker, explains, “The mater-
ial’s extreme porosity increases the
sensor’s surface area, and therefore
sensitivity, by a factor of about 500.” As
aresult, the film-like coating, when
used in conjunction with a sensor, can
significantly improve the detection of
dangerous or potentially lethal air- and
water-borne molecules much more
quickly then previously possible.

According to the researchers, the
extremely high surface area of the film
also can be modified to detect chemical
weapons. This was demonstrated re-
cently when researchers modified the
film and applied it to a sensor. Under
laboratory conditions, they success-
fully detected 200 parts per billion of a
Sarin simulant; the same chemical
agent used in a terrorist attack in the
Tokyo subway. According to Brinker,
“At these concentrations, a human be-
ing can survive for approximately 50
minutes.”

For further information on this de-
velopment contact Sandia at (505) 844-
8066, or see their web site at
http:/www.sandia.gov.

Cheryl Ajluni
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TECHNOLOGY BREAKTHROUGH

| Hybrid Digital Image Sensor Technology Based On CCD And
'CMOS Technologies Boasts Low Cost And High Performance

esearchers from the Digital Image
R Sensor Produet Group, Texas In-
struments (TT), Dallas, are hoping
to help open the door for new PC-imag-
ing applications by providing an alterna-
tive to cameras based on CCD and
CMOS image sensors. They developed a
new digital imaging sensor technology,
| known as BCMD (Bulk Charge Modu-
lated Device), that combines the best of
both CCD and CMOS technologies.
Modern CCD sensors offer a number
of benefits, not the least of which is the ca-
pability for large production volume and
design simplicity. And, since the technol-
ogy is mature, it's been fully optimized to
provide a high level of performance that
includes high sensitivity, low dark cur-
rent, and low noise. However, it does
have its disadvantages. CCD sensors of-
ten exhibit higher system power and
therefore require many power supplies.
And, a CCD sensor’s architecture makes
on-chip system integration difficult at
best. Coupled with the technology's in-
ability to output anything besides analog
and what you're left with is a technology
that has its limitations in the area of
| emerging PC-imaging applications.
Similarly, CMOS-based image sen-
sors offer a number of benefits includ-
ing the ability to provide a digital input
and output, as well as an on-chip sys-
tem integration capability. These de-
vices exhibit a lower system power and
can operate off either 5- or 3.3-V power
supplies. As opposed to the CCD sen-
sor, CMOS sensors are marked by a
lower total system cost. But, just like

[}
]
'
[
i
|
|
1
1
I
I
1
1
I
1
I
1
L
}
]
]
'
1
1
]
]
1
1
]
L]
1
|
|
!
1
1
1
1
1
!
1
1
1
!
1
1
1
I
1
t
'
t
l
]
]
Ll
L]
1
L]
]
1
1
|
|
'
|
!
|
|
1
1
]
|
1
1
1
1
1
1
1
1
1
1
1
|

CCD sensors, CMOS image sensors
have a number of disadvantages that
limit their effectiveness for some PC-
imaging applications. For example, the
technology has not reached what many
would consider to be a level of maturity.
As such, it is plagued by some architec-
tural problems and can make design
and process optimization difficult. In
addition, CMOS-image sensors are

 known for having a high dark current,

low sensitivity, and a high noise level.
TI's BCMD sensor technology elimi-
nates many of these obstacles by lever-
aging only the best features of each sen-
sor. It is, in fact, a hybrid of the CMOS
processes and CCD sensor technology.
One problem BCMD technology ad-
dresses is a CMOS image sensor’s lack of
a well to accumulate charge, which
causes low sensitivity. Borrowing from
the charge-well design of the CCD image
sensor, the BCMD sensor has a buried
well on the gate of the device's transistor
(see the figure). This significantly im-
proves sensitivity. For example, a
BCMD sensor configured into a 1/3-in.
VGA device with a 640-<>-480 resolution
and a 7.4->-7.4-um pixel size features a
sensitivity of 78 mV/lux. By comparison,
the same device based on a CCD) image
sensor exhibits 41-mV/lux sensitivity.
This hybrid sensor design also elimi-
nates driving requirements of CCD) im-
age sensors, while simultaneously lever-
aging a CCD’s line-addressable nature.
Since a BCMD sensor can be fabricated
using high-volume CMOS processes, it
will offer improved price/performance

Vmet/Vamlhloommq

e

Polysilicon gate substrate
n' ( n* and p* diffusions
Buned channel Burried-channel implant
Substrate n-type silicon substrate
Phototransistor region | Reset transistor

Basic structure of a bulk charge modulated device (BCMD) sensor developed by Texas Instruments.
The CMOS sensor marries the best of both worlds of CCD sensors and CMOS processing.

over existing CCD sensors which are
currently made using costly nonstan-
dard fabrication processes.

The low cost of the BCMD technol-
ogy also can be attributed to its ability
to enable on-chip systems integration
and a simplified power-supply design.
TT's researchers do not anticipate any
difference in testing and optical quality
packaging requirements for the BCMD
technology.

Other high-performance capabilities
offered by the BCMD sensor include
low dark current of less than 5 nA at
50°C and low electrical noise of less than
0.5 mV. The reduction in dark current is
attributed to a technique known as sur-
face state pinning. The low-noise capa-
bility stems from the use of a correlated-
double sampling circuit. This circuit |
effectively works to suppress pixel fixed
pattern noise due to device mismatch
and eliminates reset noise. And, sensors
based on BCMD technology will pro-
vide support for industry-standard 5-V
and 3.3-V power sources. This replaces
the complicated and expensive range of
nonstandard power voltages required
by CCDs. TI believes that in using the
BCMD sensor, designers of digital and
analog cameras can achieve better
price/performance ratios, and the cost of
digital cameras should become more
economical. It is expected that this alone
will encourage additional imaging appli-
cations for PC users.

Future work on this technology will
focus on the development of BCMD sen-
sorx that are complementary to digital
signal processors (DSPs), mixed-signal
products, and ASICs. Other work will
center on the integration of all drivers
and the analog-to-digital converter on-
chip using a single 3.3-V supply. The re-
searchers will also try to integrate digital
defect and dark-current nonuniformity
corrections circuits on-chip, as well as on-
chip integration of image-compression
circuits with various processing algo-
rithms. Samples of the BCMD sensor are
expected the first quarter of 1998.

More information is available at
www.ti.com/sc/docs/msp/disp.htm or
call TT's Literature Response Center
at (800) 477-8924, ext 4500.

Cheryl Ajoni




THETRAIN IS LEAVING.

Now that we're off into the networked age, the solutions you design must be built on a robust platform. One
that's reliable. And scalable. And not prone to crashing at the drop of a byte. Not surprisingly, a single,
proven, industry-standard platform for mission-critical environments is UltraSPARC™ and Solaris™ from Sun.
Which is all the more reason to consider our microprocessors and related technology
first for your own networked solutions. (Yes, our UltraSPARC/Solaris and Java™ platform

technologies are actually available to you.) In fact, you'll find us ready at the call (or e-mail)

to provide complete end-to-end solutions. From chips to boards (like our Ultra”AX motherboard) along
with our extensive expertise in network computing (which, by the way, is something we've been working

at for fifteen years). So call us at 800-681-8845 or go to our Web site at www.sun.com/microelectron-

ics/train to see why our processors could be the right ticket for you. THE NETWORK IS THE COMPUTER.

ARE YOU ON THE
IGHT PLATFORM?
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Parallel Processing Approach Using Unique
Algorithms Boosts Placement And Routing

esigning ICs today often stretches
D the performance limits of available

EDA tools. As designers begin
utilizing deep submicron technologies,
defined as 0.35 um and below, the prob-
lem only gets worse. This is because of
the difficulties that have arisen from the
gap that exists between the perfor-
mance capabilities with such small sili-
con-design-rule geometries, and the in-
ability of current EDA tools to take
advantage of this situation. Of particu-
lar concern is the impact this migration
has on the time it takes to place and
route (P&R) large designs.

The P&R process is heavily depen-
dent on the number of blocks that need
to be placed, the distances between the
blocks, and the number and length of the
routing paths. These factors all increase
as IC feature size shrinks. As a result,
the time it takes to place and route a de-
sign significantly increases. To combat
this growing problem, Gambit Auto-
mated Design, San Jose, Calif., devel-
oped an approach that combines a series
of unique algorithms with the tradi-
tional techniques of parallel processing.

The first algorithm, a placement al-
gorithm, is better characterized as a

partitioning algorithm because it
works by initially breaking a design’s
logic into pieces hierarchically (see the
figure). Subsequently, the pieces are
further subdivided. Remaining parti-
tions requiring further partitioning
are then handed off to be processed by
a number of different processors.

The algorithm structure is based on a
common root with a mesh underneath
that is able to provide multiple combina-
tions leading to the same solution. Dur-
ing placement, the algorithm searches
through a tree, or network of solutions,
and ifit finds a bad solution, it notifies the
other processors not to search in that di-
rection. This approach reduces the area
to be searched by more than half, thus
shortening the total time required for
the placement of large designs.

Gambit’s routing algorithm is based
on a proprietary hybrid process and
combines the features offered by
channel and line-search routers. Dur-
ing place and route, the algorithm ini-
tially routes some of the long runs.

This process can be run concurrently
on different machines with each ma-
chine routing a different portion of the
chip using global routing information.

Network of workstation and multi-CPU servers
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Gambit's placement algorithm partitions the logic hierarchically. It then divides the partitioned
pieces a second time and hands the pieces off to different processors to work on.

Once this is completed, the routing algo-
rithm takes a second pass, this time in-
corporating a more standard maze-
based solution. Unrouted paths and
shorts are identified, then windows are
drawn around the areas requiring a fix.
The windows serve to isolate the region
during routing and contain enough in-
formation to complete the route success-
fully. Each window can accommodate up
to a few dozen paths that need fixing.
These windows are then handed off to a
processor to be completed; each requir-
ing no more than a few minutes to com-
plete. Since the processes are executed
in parallel, each process can be relatively
small. As a result, feedback from the
processes can be provided quickly.

While the key to utilizing Gambit’s
technology is made possible through
the use of Gambit’s internally devel-
oped algorithms for placement and
routing, the success of this approach
rests on the use of coarse-grained mul-
tiprocessing techniques. Coarse-
grained multiprocessing operates
over an Ethernet network and does
not use a shared-memory model.

The process works by dividing ap-
plications into relatively large, inde-
pendent tasks that ean be distributed
over a network to a group of worksta-
tions. It allows the application itself to
implement parallel processing
through system ecalls and the applica-
tions programmer to allocate the re-
sources. The speed increase with this
process comes from allocating rela-
tively independent parts among sev-
eral workstations that can be
processed simultaneously. The resuit
is a significant increase in throughput.
Using four to eight CPUs, for exam-
ple, yields 2 to 4> typical improve-
ment in overall performance. Result-
ing designs suffer no penalty in die
size and timing. Besides the through-
put increase, Gambit's technology over-
comes one of the largest drawbacks to
current P&R solutions: the fact that
they operate as a single large process
requiring a great deal of memory. Gam-
bit’s core P&R algorithms can run
across multiple processors and consume
less memory per process. In fact, each
of the processors requires no more than
128 Mbytes of physical memory. By
comparison, routing a large design us-
ing a serial routing algorithm may re-
quire as much as a gigabyte of memory.

—
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The “who’s who” of EOEMs  thermal technologies
team up with Sanyo Denki to Stay one step ahead
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#r Been There. Done That.
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Left ’em in the Dust.

Think Dallas is new in the micro race? Think again.

Dallas Semiconductor’s line of High-Speed Microcontrollers took a good idea that’s been around for

a while, the 8051, and developed it into a world-class, high-performance machine. In fact,
Dallas has been rolling out 8051-based winners since 1987, starting with Secure Micro-
controllers. This family rapidly took pole position in the field—a position
we maintain to this day—protecting valuable application software and
data against pirates and hackers.

Building on this experience, Dallas turned its attention toward
improving the performance of the 8051. The result was
a completely redesigned core that eliminates
wasted clock cycles. Using only 4 clocks
per instruction (compared with the
original 8051’ 12 clocks), the
DS87C520 runsup to a
maximum clock speed
of 33MHz, providing
a performance level
equivalent to a 99
MHz 8051. This
allows you to turbo-
charge your system
without costly changes in
architecture, software, or
development tools.

Look under the hood and check out the added features: Take a victory lap around the rest of our

@ On-Chip Memory Removes Performance Bottlenecks: i s S R L

The DS87C520 offers 16K bytes of EPROM and 1.2K DS80C310 | High-performance,
bytes of SRAM. With the additional SRAM onboard, | low-cost 8051 replacement
part count can be reduced and performance levels can DS80C320 | Full-featured, ROMIess micro

with additional peripherals
DS80C323 | 3-volt version of the DS80C320
DS87C520 | 16K bytes EPROM, 1K byte SRAM

be further increased.

® Power Management Mode for Portable Systems: In this

gl(ide, yl:)llx can red:xce operating power requirements by S L
0%, while normal processor operations continue at a DS83C520 | Mask ROM version of the DS87C520
slower internal clock speed. Special circuitry allows the X i g
. . : DS87C530 | DS87C520 with Real Time Clock
processor to automatically shift gears back to high speed and NV RAM control
when needed.
. . . . All Dallas High-Speed Microcontrollers
® Exira Equipment: In addition to the standard peripherals, feature six external interrupts, three 16-

the DS87C520 adds features that have tradition- bit timers, dual data pointers, and 256
ally been provided by external compo- bytes of scratchpad RAM with to1al 8051

nents. These include a second serial oW (UL IS TG
part, power-on reset, brownout detector, A For more information, contact
our pit crew.

and watchdog timer. H= DA LLAS
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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
READER SERVICE 111



M Exploring semiconductor processes for making microwave ICs

Double-Poly Process Enables
Low-Cost Microwave ICs

Bipolar Process Delivers Medium-Power And Small-Signal Transts-
tors With A Cutoff Frequency Of More Than 23 GHz.

obile and cordless tele-
M phones are the first tar-
geted applications for a
range of silicon microwave 1Cs
that Philips Semiconductors, Ni-
jmegen, The Netherlands, will
make available early in 1998. The
circuits are fabricated on a bipo-
lar process that uses two layers
of polysilicon and was adapted
from standard IC techniques.
Using the “Double Polysili-
con” process, Philips’ engineers
developed medium-power and
small-signal bipolar silicon tran-
sistors with a cutotf frequency
(f;) over 23 GHz, the ability to
operate at 3 V or less, relatively
low noise, and high efficiency at
power gains of 20 dB at 2 GHz.
Moreover, since the process
results in RF transistors whose
collector contact is routed to the
surface of the chip rather than through
the substrate, transistors can be isolated
from each other. This allows them to be
used for IC functions that require sev-
eral transistors and passive components
like capacitors, resistors, and inductors
to form silicon microwave ICs. At the
same time, since all electrical contacts
are brought to the die’s top surface, the
substrate is effectively isolated, allow-
ing direct contact to the ground plane.
Pieter Lok, RF innovation manager
for Philips’ Discrete Semiconductors
Business Group, says the idea is to sat-
isfy mobile-telephone makers in their
continuing quest for smaller size, lighter
weight, longer talk, and standby times,

Peter Fletcher

and good performance in terms of range
and drop outs, and, above all, lower cost.
He explains, “We translated those re-
quirements into technology drivers.
First, we had to reduce component costs
and component count. Then we had to
look at efficiency, especially for trans-
mitter power amplifiers, because that’s
the main contributor to talk time and the
telephone makers want to be able to use
smaller and lighter batteries. That
means lower voltage and current opera-
tion and better receiver noise. At the
same time, in a highly competitive mar-
ket, they want shorter design times.”
Lok adds, “For the receiver, the
most important thing is to be able am-
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"/ A plify microvolts into millivolts,

which requires small signal tran-
sistors that can handle say 3to 10
mA but with low noise; while for
the transmitter, the main thing is
power amplification from a few
milliwatts to between 0.5 and 3
W using two or three medium-

power RF transis-
EATURE tors with 25 mA to 2
A and high efficiency.”

At the same time, radio fre-
quencies allocated for mobile-
telephone and other wireless
networks around the world are
creeping further into the mi-
crowave region, with public and
private mobile networks oper-
ating now at around 2 GHz, and
with future requirements for
wireless local loops and 1LANs
planned for the spectrum be-
tween 24 and 10 GHz.

Philips believes that the new range
of silicon microwave ICs from the new
process will go a long way toward the
achievement of these goals. The process
minimizes collector-base capacitance,
and in small-signal transistors allows a
single metal layer to be used for emitter
and base connections.

This construction is in marked con-
trast to small-signal double-polysilicon
processes used by other manufacturers
that require the use of a double layer of
metallization that increases manufac-
turing complexity and cost. For
medium-power devices, it allows large-
area metallization for the emitter which
means the transistors ean handle rela-

ELECTRONIC DESIGN / DECEMBER 15, 1997
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Emitter

p* polysilicon

transistor

n* epitaxy

p~ substrate

tively high current densities. Devices
made on the new process will, according
to Philips, offer a significant price and
performance advantage over compet-
ing devices such as GaAs MESFETS.

Although initially targeted at mobile
and cordless telephones, Philips expects
silicon microwave ICs to find ready use
in other applications where their high
performance, low cost, and small pack-
age size will make them attractive, The
company has in mind cable TV, instru-
mentation, and “unlicensed band” radio
applications such as short-range teleme-
try from embedded sensors.

The Process

Performance goals for the new
process include a high fr, very low
Miller capacitance for high gain, and
very low base resistance for low noise.

1. Two layers of polysilicon, one to connect with the base region on two sides, and another for the
emitter contact, are used by Philips in this double polysilicon process that enables the development
of low-cost microwave ICs. Because the final size of an active transistor is not defined by metal
pitch, transistor base dimensions can be made as small as 100 nm using 0.8-.m design rules.

Project manager Paul Swinkels explains
that to produce transistors with fys of 25
GHz capable of operating at 3 V or less,
you need base widths on the order of 100
nm. Philips’ engineers hit on the idea of
using polysilicon depositions to make the
connections to deeply buried base- and
emitter-active regions (Fig. 1).

They used two layers of polysilicon;
one to connect with the base region on
two sides, and a second for the emitter
contact. The final size of the active tran-
sistor is not defined by metal pitch, and
as aresult while 0.8-um surface features
can be made on the die, transistor base
dimensions can be 100 nm as required
for true high-frequency operation.

Polysilicon is deposited by low-pres-
sure chemical vapor with precise control
over the thickness of polysilicon grown
over layers of silicon or SiO,. In turn,

|

|
that allows production of self-aligned |
vertical transistor structures.

Steep doping profiles are used to ob-
tain the very narrow base widths re-
quired for realization of a high f1 while
submicron emitter widths—typically 0.5
pm—that result from self-alignment in- '
herent in the process ensure a high fyx
and low base resistivity for good noise
performance. Lateral connection to the
base region by p* silicon also helps re-
duce base resistance, leading to noise
performance of typically less than 1.2 dB.

The Package (

But producing these “intrinsic” high-
frequency transistors is only half of the
story. In a practical transistor;, packaging |
plays an important role. “Intrinsically
high transistor performance can be com-
pletely destroyed if bond-wire and lead-
out arrangements in the device package
are not carefully designed,” says
Swinkels. In practice, lead- and bond-
wire inductance and collector-base ca-
pacitance are the most significant factors
that limit high-frequency gain. For
small-signal devices, the dominant con-
tribution to collector-base capacitance
comes from the bonding pads rather
than the intrinsic transistor itself.

“If the transistor die is mounted con-
ventionally with the substrate forming
the collector connection, then bond pad
capacitance is unacceptable,” Swinkels
says. And that’s one area where the
new Philips’ double polysilicon process
shows its effectiveness. By bringing ‘
the collector connection to the top sur- |
face of the die, it not only maintains a
low value of “intrinsic” collector-base |

Leadframe

Base Emitter

Bond
wires

Transistor die

Emitter Collector

Optimized leadframe to reduce emitter inductance and base-collector capacitance

30

S0T343 package outline 0

BGA 2003 MMIC amplifier
Supply voltage as a function

of the control current; typical values

1 2 3

Icontrol (MA)
Vg=25V

frequency devices.

2. This lead frame designed by Philips takes advantage of takes
advantage of the company’s bipolar double polysilicon process for high-

polysilicon process.

3. Linear control over collector currents from 0 to 30 mA is provided by
the BGA2003 npn transistor. The device is built on Philips’ double
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capacitance, but also minimizes the
length of the emitter bond wire and re-
duces emitter inductance.

At the same time, for medium-
power RF transistors, the critical spec-
ifications are power output, power gain
and power-added efficiency (PAE). For
a given power output, the most impor-
tant factor is the ratio of collector cur-
rent to base-collector capacitance The
self-aligned double-polysilicon process
achieves a low collector-base capaci-
tance, while high-collector current ca-
pabilities can be achieved by increasing
collector doping levels.

The submicron emitter width pre-
| vents current crowding effects and helps
keep base resistance low, to prevent
degradation of power gain. At the same
time, the “collector-up” structure allows
the emitter to be formed within the sub-
strate, providing for grounded emitter
cireuit layouts which in turn allows heat-
sinking arrangements to be optimized
since conduction of heat from the emitter
can be done directly from the emitter
lead frame to a printed-circuit board.
This layout provides power transistors
that can operate at 1.8 GHz froma 8.5-V
power supply with power gains greater
than 11 dB and with PAEs that Swinkels
| claims can be as high as 60%.

Heat Sinking
In practical terms, the double-polysil-

e

icon process also allows a designer more
latitude in getting heat away from power
amplifiers. The process allows for the de-
ployment of contacts on the top surface
of the die for best efficiency for optimum
wire-bond length. So where appropriate,
contacts can be arranged so that the
transistor can be mounted on a grounded
surface and thus allow heat to be dissi-
pated more easily.

“With previous processes, the collec-
tor was live and heat sinking became
quite critical especially at high frequen-
cies and high power,” Swinkels explains.
“Heat sinking in mobile telephones is
becoming very difficult. Ideally, the sub-
strate of the transistor should be con-
nected to ground. It depends on the ap-
plication though. For example, CDMA
at 1.9 GHz is about the worst case, re-
quiring about 2 W of power dissipation
for long periods of time. With a live col-
lector through the back of the die, heat
sinking becomes very difficult, if not im-
possible, because it introduces so many
parasitics making matching and heat ra-
diation very difficult.”

The double-polysilicon construction
makes it a lot easier for the set maker
to work with. The epitaxial layer and
very thin base regions gives the high fy
needed; the small base contacts and se-
lectively implanted collector and
buried layer with collector on top of the
die all reduce the Miller capacitance

4. This two-stage MMIC power amplifier from Philips, the BGA2051, is optimized for cordless

ol

1900-MHz DECT, PHS, and PWT telephone applications. Supplied in an 8-pin plastic surface-
mount SO-8 package, it delivers 400mW at a 3.6-V supply and has 23-dB gain.

and give a fairly high gain for the tran-
sistor. The self-aligned process and
submicron emitters used mean a low
base resistance and low noise. And, be-
cause existing silicon technology is
used, low cost is possible.

Philips has designed a lead-frame lay-
out to take advantage of this situation
(Fig. 2). The figure shows how this is ap-
plied for discrete transistor packages.

Integrated Circuits

The double-polysilicon process was
introduced early in 1997 with a range of
discrete small-signal and medium-power
transistors. These served to reduce sys-
tem costs associated with the use of dis-
crete GaAs transistors or earlier types of
silicon RF transistors, cutting compo-
nent count and pe-board area for a typi-
cal cordless-telephone 1.9-GHz transmit-
ter amplifier by some 50%.

“However, their use still requires a
high degree of expertise in microwave
circuit design and they still require the
use of discrete passive components for
biasing, temperature compensation,
and so on,” says Loek C. Colussi, senior
development engineer at Philips Semi-
conductors Microwaves & RF division.

Having proved the polysilicon
process, the next step for Philips is the
design and introduction of functional ‘
circuit blocks. These will include a se-
ries of basic “building blocks” such as
low-noise amplifiers, and mixer and
buffer circuits to allow mobile-tele-
phone designers to retain existing sys-
tem architectures.

Colussi says that the initial plan is to 1
take to what he calls a “small-scale inte-
gration approach.” He explains the idea
is to reduce time to design but without
sacrificing design flexibility. “If we try
to combine all these functions in one IC,
then we may get a situation where the
RF signal has to go off chip between
stages for filtering for example. That
involves a lot of additional components
for decoupling and so on. When using
small building blocks, a designer can
follow the mainstream without degrad-
ing performance,” he adds.

One of the first RF building blocks to
be defined is one of the simplest and most
flexible. It’s basically an npn transistor
combined with biasing and temperature-
compensation circuits to form a self-con- '
tained general-purpose microwave am-
plifier. There are three versions, |
designated as BGA 2001, BGA 2002, and

J
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BGA 2003. The devices use the same
four-lead SOT 343 package as the dis-
crete transistors, but with one of the ter-
minals used for a bias control signal,

The BGA 2003 makes the designer’s
Job easier and reduces time-to-design
because the temperature dependency
of the collector current is now com-
pletely compensated. There is hardly
any variation with temperature and
process spread since the collector cur-
rent is set within narrow limits. As are-
sult, the designer doesn't have to worry
about spread in current gain or chang-
ing transistor characteristics since
that’s all compensated internally. Inte-
grating the bias circuit also provides an
easy way to switch the transistor using
the bias network control line.

With discrete designs, switching the
transistor on and off in time-division
multiple-access (TDMA) systems meant
literally switching the collector supply.
With the BGA 2003, the collector current
can be switched from the bias control cir-
cuit, which requires a very low current,
without disconnecting the transistor
from the power supply. For the rest, it’s
still the same transistor so the designer
still has access to the base, collector and
the emitter so he or she can still make a
flexible design in terms of operating fre-
quency. Band-matching is done exter-
nally so a design can be optimized for low
noise, power output or high gain, or a
combination of these parameters.

Performance includes power gains of
19dB for the BGA2001, and 21dB for the
BGA2002/BGA2003 with noise figures
of 1.5dB and 1.9dB, respectively, at 2
GHz. The BGA2001 and BGA2002 have
a fixed bias current of 4 mA and 10 mA,
respectively, at a 2.5-V supply, while the
bias current of the BGA2003 is ad-
Jjustable up to 3 mA by means of a control
pin, providing linear control over collec-
tor currents from 0 to 30 mA (Fig. 3).

Colussi admits that these devices are
in effect “smart” transistors and as such
represent the lowest level of integra-
tion. Nevertheless, their use eliminates
many of the of the time-consuming cal-
culations involved in designing with
“simple” transistors and allows easy in-
troduction of enhanced features. “For
example, in a receiver that needs to
work over a very large dynamic range,
the bias level can be set to vary with the
signal input level and save battery life
for longer standby time* he adds. They
can be used in a wide range of applica-

tions such as a low-noise amplifier, a
mixer, wideband applications such as
analog and digital cellular telephones,
PHS and DECT cordless telephones,
radar detectors, satellite television
tuners, and high-frequency oscillators.

Three more circuits that integrate
what Colussi describes as “real build-
ing blocks” include a low-noise ampli-
fier, a mixer and a power amplifier.
These will provide true 50-Q matched
input and output facilities.

The BGA 2051 MMIC power ampli-
fier is a two-stage device optimized for
cordless-telephone applications such as
DECT, PHS, or PWT that operate in
the 1900-MHz band. It can deliver an
output power of 400 mW at a supply
voltage of 3.6 V. Its output is switched
for TDMA applications by means of a
pulsed voltage applied to a control pin.
Gain is 23 dB It is supplied in an 8-pin
plastic surface-mount SO-8 package.
(Fig. 4). The BGA2021 mixer MMIC is
primarily intended for applications in
the receiver side of wireless systems
and can operate over a frequency range
from 0.5 to 2.5 GHz The internally bal-
anced structure ensures good isolation.
It is available in a six-pin SOT457 sur-
face-mount package.

Also under development is a multi-
chip module that will in effect form a
complete transmitter “front end” for
TDMA operation in the 860 to 915-MHz
band such as GSM. The BGY 241 oper-
ates with a nominal supply of 3.5 V and
provides an output of 35 dBm. It’s a
three-stage amplifier in a SOT-482A
leadless package. It comprises a MMIC
amplifier that drives an npn silicon
power transistor both mounted on a
metallized ceramic substrate.

PRICE AND AVAILABILITY

Engineering samples for all devices are ex-
pected early in first quarter 1998 except for the
BGY 241 TDMA amplifier which will be avail-
able in engineering samples during second
quarter 1998. Pricing has yet to be fived, but
Lok promises that they will provide bill of ma-
terials savings compared with similar-perfor-
mance functions made with discrete devices.

Contact Pieter Lok, RF innovation man-
ager, Philips Semiconductors, Building
BY2, Gertstweg 2, 6534 AE, Nijmegen, The
Netherlands; e-mail: Pieter.Lok@nym.
sc.philips.com. CIRCLE 542
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Address Power Challenges

Notebook Computer Makers

- Manufacturers Are Uniting Behind The Mobile Power Initiative,
' A Coordinated Industry Program.

REX C. PEAIRS, Intel Corp., 2200 Mission College Blvd., MS SC9-15, Santa Clara, Calif. 95054; (408) 765-8080.

nyone who has ever worked at
A any time with laptop computers

has probably noticed that the heat
that’s generated out of them can make
your lap pretty toasty. If current
trends continue, within the next couple
of years, they could get way too hot for
anyone’s lap.

To address this problem, Intel Corp.,
Santa Clara, Calif., has launched the
Mobile Power Initiative. It is a cooper-
ative program that unites industry
leaders in addressing all of the areas
that impact notebook system power:
| the hardware, the operating system,

and applications.
| Thisarticle is the first of a three-part

series describing the Mobile Power Ini-

tiative. This particular article will focus
! on the hardware aspects of the initia-
| tive describing power targets and
| power saving techniques for notebook
computer subsystems. Subsequent ar-
ticles will focus on how the operating
system and application software im-
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identify ways to make them more
power-friendly.

Problems On The Horizon

Notebook computers are incorpo-
rating many features contained in high-
performance desktop systems, includ-
ing high-performance processors,
second-level cache, better graphics,
DVDdrives, and new I/O buses like the
Universal Serial Bus (USB).

Projecting this trend over the next
few years to include features such as
larger LCD screens, accelerated 3D
graphics, more system memory, and
1394-based 1/0 devices shows that the
power required to run new notebook
computers also will increase.

Shown is the growth in full-featured
notebook interior power since 1994 and
the projected power growth through
1999 if nothing is done to manage power
consumption (see the figire). Notebook
interior power includes all components
inside the notebook main chassis. It ex-
cludes the LCD panel power since it

does not add to the thermal energy dis-
sipated in the main notebook chassis.

The trend shows power dissipated in
notebook interiors increasing by 90%
between 1994 and 1997 and projects
power by another 85% by 1999. If note-
book power consumption continues un-
managed, it will soon outpace notebook
thermal capabilities, limiting future sys-
tem features and performance.

At the same time, notebook cooling
techniques also have evolved, albeit
more slowly. Current notebook systems
measuring 8 fi by 11 in. with base-unit
thickness (excluding lid) between 0.75
and 1.5in. can dissipate about 23 to 25 W.

The heat from inside a notebook is dis-
sipated by warming the outside surface
(skin) of the plastic over the ambient air
and by using a fan and heat exchanger.
Most fan designs can remove about 4 to 6
W of heat, and the remainder is passively
dissipated by natural convection and ra-
diation from the outside surface. Due to
ergonomic constraints limiting notebook
computer skin temperature to approxi-
mately 15°C over ambient air

temperature, future systems

|
acts notebook power, and also will
| P
I
|

Watts

0 L

=1 B 1

mher electronics
[ Cooling

I Audio

[ Clocks

1994
Source: Intel corp.

1995 1996

1997

I Keyboard controlier

will likely remain constrained in
the same thermal envelope. Asa
result, projected system power
is unmanageable and requires
reducing notebook system

[ PCMCIA Card bus controller | | POWeY consumption.
[ Super 10 . QO
g Mobile Power Initiative
1 Power supply . .
B o As mentioned earlier, the Mo-
rves . o e 4
3 Graoh bile Power Initiative addresses
O S the three areas that impact sys-
Chip se tem power: platform hardware,
51 Memory operating system, and applica-
(0 12 cache tion software. Application soft-
. i I CPy ware consumes power by using
1998 1999 Average power running wors!-case system resources. Some pro-
[Estimated] application. Excludes display. | o515 use resources ineffi-

ciently and don't allow idle de-

: Unmanaged notebook computer power trends as seen by Intel in its Mobile Power Initiative.

vices to enter low-power states.
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Target Your A/D Application

Target Your A/D Application

Don't fet your design project fail short of its mark! Let Burr-Brown’s
broad line of delta-sigma, high speed, and general purpose A/D

converters help you to hit your mark every time! For a complete
range of possioilities, target our website.

Dl ;Li: P ¥ 82 i £ = _ = .
INL Input Resolution Resolution  Power Dissipation  Price FAXLINE # Reader
Product (% FSR) Range (Bits at 10Hz)  (Bits at 1kHz) {mW) {1kpcs) 1-800-548-6133  Service #
ADS1210 +0.0015 +312mV to +5V 24 20 26 $9.60 11284 80
ADS1212 +0.0015 +312mV to 5V 22 16 1.4 $7.25 11360 81
ADS1214 +0.0015 +20mV to +320mV 22 16 1.4 $7.25 11368 82

Resolution  Speed Power !NR DNL SFER Supply Price FAXLINE # Reader

Product (Bits) (MHz) (mW) (dB) (LSB) (dBFS) (V) (1kpcs) 1-800-548-6133  Service #
ADS800 12 40 390 64 +0.6 61 +5 $29.00 11286 83
ADS803 12 5 116 69 +0.3 82 +5 $9.55 11398 84
ADS824* 10 75 315 59 +0.5 70 +5 $8.50 11403 85
ADS930/931 8 30 66/63 46/48 +0.4 51/49 +3/+5  $3.37/$3.27 11349 86
= :-'-..v - . - “; Tt T ~ e 2 i —
Resolution INL DNL* Sample Rate  Power SINAD THD Price FAXLINE # Reader
Product (Bits) (LSB) (Bit) (kHz) (mW) (dB) (dB) (1kpcs) 1-800-548-6133  Service #
ADS7813 16 £2.0 16 40 35 87 -90 $20.00 11302 87
ADS7817 12 +1 12 200 2.3 n -83 $5.18 11369 88
ADS7822 12 +0.75 12 15 0.54 " -82 $4.64 11358 89
ADS7825 16 +2.0 16 40 50 86 -90 $28.46 11304 90

BURR - BROWN®

=4 www.hurr-hrown.com

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: 1800) 826-8436 « Digi-Key Corp: (800) 333-4105 « Insight Electronics: (888) 488-4133 » J.1.T. Supply: (800; 246-9000 * Sager Electronics: (800) 724-3780 « SEMAD (Canada): (800) 567-3623
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TABLE 1: 1999 SYSTEM CONFIGURATION ASSUMPTIONS

« Mobile Pentiumll processor or next generation
* 512 Kbyte pipeline burst level two cache
| » Graphics controller
AGP 2x interface
4 Mbyte frame buffer
| 1024 x 768 x 24 bit/pixel resolution
| MPEG-2 H/W assist (motion comp.,
| YUV 4:2:0)
Enhanced 3D acceleration
LCD and CRT dual screen support
| LVDS or Panel Link display interface
| TV output
¢ 13.3-in. color TFT LCD display
* Memory subsystem
| 64-Mbyte RDRAM memory
| | * /O subsystem
I/O controller with integrated timers, counters,
etc.
| 3.3-V 33 MHz PCI bus
Fast IR

System Management Bus (SM Bus) controller

Universal Serial Bus (USB) controller
Parallel and serial ports

Keyboard controller

ACPI microcontroller with SM Bus system
battery interface.

To address application power, monitor-
ing and analysis tools are available to
identify and correct power-wasting code.

The operating system manages re-
sources requested by applications. In
this capacity, it has a system-wide view
of which resources are being used and
which are idle. Intel, Microsoft, and
Toshiba have co-authored an industry
| power management specification called

3D Game Utilization

* 1394
1 S400 Mobile Device Bay port
1 S400 walk-up port
* 2 USB ports
1 Mobile Device Bay
1 external USB connector
» Storage media
Floppy drive
IDE hard drive
1394 DVD-ROM in device bay
* CardBus
2 power managed slots
* Audio
Sound blaster S/W emulation
Waveable synthesis (downloadable samples)
3D positional sound
AC3/MPEG-2 decode
Full duplex G.723.1 encode/decode with
acoustic echo cancellation
Host controller
» Software modem data pump
» PCI Docking
* LAN on motherboard

the Advanced Configuration and
Power Interface (ACPI) to utilize this
operating system knowledge to im-
prove system power management.

At the cornerstone of the initiative
are the Mobile Power Guidelines that
provide achievable power targets for
system hardware components to keep
overall notebook power within the 23-
to 25-W thermal limit. They also give

3D Game Power (W)
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TABLE 2: 30 GAME AND MPEG-2 SUBSYSTEM
UTILIZATION ESTIMATES AND 1999 AVERAGE THERMAL POWER TARGETS

MPEG-2 Utilization

recommendations on achieving these

i targets, such as voltage reduction and

low-power design techniques.

Meeting these targets ensures that
mobile PC systems in 1999 will contain
all the features and performance users
demand, while holding power within
manageable thermal limits. As a resuit,
users will get higher performance and
more power-efficient systems. Hard-
ware component vendors and OEMs
will benefit from cost reductions due to
lower power components, lighter-
weight thermal solutions, and higher
product reliability.

Component Power Targets

Identifying component power tar-
gets that result in a thermally manage-
able system requires identifying system
configuration and usage assumptions.
High-end, full-featured systems imple-
menting the latest technology are as-
sumed here, since they will be pushing
the thermal envelope. It also is assumed
that solving the thermal problem for
high-end systems will automatically
solve it for full-sized mid-range and en-
try-level systems. Depicted are the con-
figuration assumptions for systems
shipping in 1999 specified in the Mobile
Power Guidelines (Tuble 1).

Because not all components are si-
multaneously active at full power, we

MPEG2 Power (W)

CPU core 80% 79 65% 6.5
L2 cache 50% 1.6 40% 1.4
Memory controller 67%7 12 50% ' 097
System memory 50% 14 50% 14
Graphics subsystem 75% 24 75% 24
I/0 subsystem I/0 Ctrl 25%, KBC 75%, 0.5 110 Ctrl 60%, KBC 0%, 0.6
uCtrl 30% uCtrl 5%
Audio 30% 15 30% 15
Hard drive Spin-up 2%, Rd 5%, 0.7 0% 0.0
Idle 31%, Stdby 63%
DVD drive Spin-up 4%, Rd 30%, 23 Spin-up 0%, Rd 100%, 39
Idle 6%, Stdby 60% Idle 0%, Stdby 0%
1394 60% 0.9 100% 0.9
usB 0% 0.0 0% 0.0
CardBus 0% 0.1 0% 0.1
LAN 5% 04 5% 0.4
Power supply 88% efficient 2.1 90% efficient 22
Charging 0.1 1.0
Cooling 100% 0.5 100% 0.5
Other 100% 0.3 100% 0.3
Total system power 23.9 240




Sown7. ., .

IWI]IMPEG

Audio
Decoder

!
("ﬂﬁr“‘ﬂﬂv’

PCM1720

. DAC

4
|
-
-
~
1
<4
~
|

R——————

-
PCM1723! "
PLL DAC | L

—-d
) |
d
e |

‘1 7MH1 l_]
lork s

New Stereo D/A Converters with On-board PLLs

Burr-Brown's new line of stereo audio D/A converters with single
or dual PLLs simplifies DVD and MPEG-2 system cloek design, as
well as reduces external components and board space.

These D/A converters are complete with 8X oversampling digital
interpolation filters. The digital filters include selectable features
such as soft mute, digital attenuation, and digitial de-emphasis. The
DACs employ 3id order delta-sigma modulators, and can accept
16-, 20-, 24-bit input data in either normal or 1S formats.
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PCM1723 features an on-board phase-locked loop (PLL) which
generates a 256/384fs digital audio system_clock from a standard
27MHz MPEG-2 video clock. Priced from ($3.99) in 1000s.

PCM1727 contains an on-board dual PLL to derive a variety of
audio clocks needed for DVD. PLL-1 derives a fixed 33.8688MHz
(768fs, fs=44.1kHz) system clock. PLL-2 derives both the 384fs
(fs=44.1k/48kHz) system clock and the 768fs system clock, all from
an external 27MHz reference frequency. Priced from@m 1000s.

Products Description  Bits oo’ SNR  THDWN MIXTRR Voo Package iR Sorice #
PCMITI718  DAC 1618 96dB 10048 -90dB 48kHz  +2.7to+5V 20-PinSSOP 1128011325 96
PCMITIS  DAC 1618 9B 10048 —88dB ABkH: SV 28PinSSOP 11343 97
PCMIT20  DAC 162024 O6dB 10008 —90dB 96kHz SV 20PinSSOP 11333 9
PCMI723  DAC 162024 948 0608 -88dB 96Kz SV 24PinSSOP 11344 9
PCMITZI  DAC 162024 92dB  94dB  -880B 96Kz SV 24PinSSOP 11407 100
PCMIT25  DAC 16 9508 OB 848 Ok SV 14PRSOC 11373 101
PCMISOD  AD 20 958 9508 -8B 4Bk SV 24PinSSOP 11387 102
PCM300D  CODEC 18 96dB  93dB -S0dB 48kH: SV 28PinSSOP 11342 103

0
3% 2%
.z‘fj‘ b b
www. DUFT=-DFrOWN.com

Burr-Brown Corporation  P.0. Box 11400 * Tucson, AZ « 85734-1400 « €al

BURR - BROWNZ®

| (800) 548-6132 or use FAXL/NE (800) 548-6133 « hitg://www. hurr-brown.com/

Distributors: Anthem: /800) 826-8436 » Digi-Key Corp: (800) 333-4105 « Insight Electronics: (888) 488-4133+ J.1.T. Supply: 800) 246-9000 « Sager Electronics: (800) 724-3780 « SEMAD (Canada): (800) 567-3623
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TABLE 3: MOBILE SYSTEM COMPONENT CORE VOLTAGE TARGETS

1997 1998 1999
CPU core 18V 16V ~ 1.6Vorlower
L2cache 33V 33v. . A
Memory controlier I 33V : j - i iia}/ £a t jt j t 1.8V
System memory | 3.3V (EDO/SDRAM) 33V (EDO/SDRAM) 2.5V (RDRAM)
Graphics controller FoiaL, 7] B30 D 313 VoS BRI DI | 1.8V
Graphics frame buffer PN SV, (EDO/SDRAM)_ 33V (EDQ/S,DBAWEDFXAM)74 = 3.3 Vor Integrated
VO controller DAL : 33V SILOLER Sk i = 7 gt B
LCD Logic S5V Do 50r3.3V el 33V
Backlight inverter g 7 : ééngri v{ltageﬁ ek ~ Battery voitage Battery voltage
FLASH EPROM i 33V ¥ 33V 33V i
Audio (digha) 33V o R T 25V
Audio CODEC 5V T U 33V
Super /0 S TR T 33V i 28V
1394 controller i i A ) :N§nei Tis s | ; I None Yol R a5V
CardBuscontoler | 33V B PR i g 25V
LAN L 3.:1V (PC Card or dock) 33V (PEEag or dgclg) i 33V
MODEM DSP YU R [ Soft modem
MODEM CODEC/DAA T T 5V I T
must define the system usage scenarios | most subsystems are utilized at a per- | and voltage as shown by:
that generate the worst-case thermal i centage of their maximum capacity and
power likely to occur. Power testing 1 power. For most subsystems, power ' Power « [(capacitance < frequency <>
while running several applications ! consumption is assumed toscale linearly ' (voltage)?] + [(voltage <> (dc current +

showed playing an MPEG-2 movie as
the worst-case power application in our
test suite. Extrapolating this data to
1999, it is expected that the worst-case
power applications will be 3D games
and MPEG-2 video playback.

The 3D-game scenario assumes
scenes are stored on a DVD drive, the
hard drive is accessed occasionally, and
audio is active at 30% amplifier power.
An on-board LAN is connected and is
assumed idle, as are the CardBus slots.
The MPEG-2 movie scenario assumes
the same conditions as the 3D game ex-
cept that movie data is continuously

; read from the DVD drive and the hard

drive is powered-off.

Power is specified in terms of peak
power, idle power, and average power
while running 3D-game and MPEG-2
applications. Peak power is the highest
power a subsystem will draw at nominal
V¢ and maximum performance (i.e., the
CPU doing floating-point calculations at
top frequency with most data hitting the
level-1 cache, DRAM reading at peak
bandwidth, ete.). This assurnes the sub-
system is utilized at 100% capacity and
draws maximum power at maximum
performance. Idle power is the power a
subsystem draws at nominal V¢ when
not processing data. This is defined as
0% utilization.

During normal system operation,

with utilization between idle power and
peak power. Average thermal power for
a subsystem running a particular appli-
cation can be estimated by:

Subsystem average thermal power =
[(subsystem peak power <> utilization) +
(subsystem average power < (1 -

utilization)]

Power consumption for some compo-
nents, such as an audio accelerator or
1394 interface, does not scale linearly
with utilization. Here, power consump-
tion was estimated individually and
summed with the rest of the subsystem.

The worst-case system thermal
power is the sum of the average thermal
power for each subsystem while run-
ning the worst-case power application.
Shown is estimated subsystem use for
3D-game and MPEG-2 movie scenarios
and average thermal power targets pro-
posed for 1999 systems (Tuble 2).

Power-Reduction Methods
Meeting these power targets and
improving notebook system perfor-
mance is accomplished by methods in-
cluding voltage reduction, component
optimization, improvements in device
power management, and software opti-
mization. Power consumed in CMOS
circuits is proportional to frequency

leakage current)]

The dc and leakage currents tend to
be small for CMOS circuits—CFV?
dominates the equation. So, reducing the
frequency reduces power linearly. How-
ever, performance is reduced linearly.
Reducing voltage has the advantage of
reducing power as the square of the volt-
age. Components optimized for lower-
voltage voltage operation also benefit
from improved performance since they

can operate at higher speeds. Thus, volt- |

age reduction yields the biggest compo-
nent power improvement.

Industry coordination in moving
components to lower voltages will help
minimize the power planes required
and reduce system cost. Depicted are
proposed mobile component core-volt-
age and interface bus-voltage targets
through 1999 (Table 3).

Re.x Peairs holds a bachelors degree
in computer engineering from San
Jose University. He is a senior hard-
ware engineer with Intel’s Mobile and
Handheld Products Group, Santa
Clara, Calif.
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Win the race to market with NC-Verilog. You're up against tight schedules. Simulation FAST & RELIABLE
bottlenecks. Costly iterations. And you need to verify your design fast. LOGIC SIMULATION

Relax. Now you can forget all about false starts. Cadence” NC-Verilog software, the world’s
fastest event-simulator, now provides a gateway to cycle simulation—our new Cobra”cycle
simulator. Together, they deliver the industry s fastest verificavior flow. And since both
products share a common front-end and debug environment, you get rapid entry mto
cycle-based simulation, greater Verilog language compatibility, and a high-speed event

and cycle-based How.

Plus. the NC-Verilog simulator lets you race through your design cycle thanks to enhanced
compilation. rapid data output, an advanced debugging option. complete library support.

and the best raw engine performance of any compiled simulazor.

The NC-verilog simulator is production proven. tested against all Verilog-XL™ simulator test
suites, and has been run through numerous benchmarks. The result? Quality so high, you're

sure to win the race to market.

Make tracks. Call Cadence at 1.800.746.6223 or visit www.cadence.com and get ready to

outrun the competition.

cadence
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"TECHNOLOGY PERSPECTIVE

Desktop EDA Will Redefine Tool
Access And Integration

| Unix, Mid-Range EDA, Mid-Range Windows NT, And Windows Desk-

top EDA Solutions Vie To Be The Designer’s Platform Of Choice.

NICK MARTIN, Protel Technology Inc., 4675 Stevens Creek Blvd., Suite 200, Santa Clara, CA 95051; (408) 243-8143 or

(800) 544-4186; fax: (408) 243-8544.

Holy Grail, a troll guards a bridge

across a deep chasm. To cross the
bridge, the crusaders must each an-
swer an absurd riddle. Failure to pro-
vide the right answer results in the vic-
tim’s instant jettisoning into the abyss.
In today’s EDA marketplace, choosing
a board-level design tool strategy is a
lot like answering the troll—one wrong
answer—and you're in deep trouble.

Designers are increasingly trapped
between the limitations of today’s
methodology and pressure to move the
design flow onto an ever faster track.
In the electronic OEM arena, where
technology seems to move at a continu-
ally accelerating pace, package density,
interconnects, and ever-higher fre-
quency domains are pushing users and

I n the movie Monty Python and the
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tools to their limits. A point-and-shoot
strategy, adding new design tools in-
crementally to solve new problems,
breaks down as the integration of new
and existing tools desynchronizes.
Therefore, it’s no surprise that engi-
neers cite “most-effective functionality
for the user’s design flow” as the first
priority for tool selection over price,
ease-of-use, or other performance cri-
teria (Electronic Design’s “1996 EDA
Market Study,” p. 122). In other words,
EDA needs to move from a tool-cen-
tered process to a design-centered
process. Over time, EDA tools will be
valued more by their success in ad-
dressing the total design environment
than by an ability to deliver a level of
specific EDA functionality.

As tool development shifts rapidly

EAMCAC T AEC AT ITTAE ALY/
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EDA tools can coexist with general-purpose software within Protel’s EDA/Client environment.
Here, pc-board and schematic layouts are open with spreadsheet and chart documents, and a

component wizard is running in the foreground.

toward the desktop, and away from
workstation-based tools, it’s elear that
there’s a distinct generational split be-
tween traditional workstation plat-
forms and desktop computing. As
EDA tools migrate to what has be-
come the Windows platform, user’s ex-
pectations for these tools will change.
The dynamics of desktop computing,
driven by a mass market, differ dra-
matically from the engineering work-
station market.

Unlike their workstation counter-
parts, Windows EDA tools coexist
with general-purpose software on the
desktop (see the figure). Running
alongside spreadsheets and word
processors, interoperability issues ex-
pand from inter-tool to environmental.
Desktop EDA tools must support PC-
level standards, including de facto
standards, such drag-and-drop editing
and the ability to move data between
applications via the Windows clip-
board. Tools that successfully address
these standards provide the first level
of normalization of the total computing
environment, where tools begin to
work transparently with non-engi-
neering applications.

Design team expectations regard-
ing access tools and new technologies
also change fundamentally in this
desktop scenario. Engineers may
have been content to share a dedicated
design workstation in the past, but
desktop tools imply access at every
desktop in the organization. Of course,
accessibility issues also include the
ease with which tools can be learned
and used. That factor is defined by the
way other desktop applications ad-
here to interface standards, and the
way they are packaged for user-instal-
lation, including tutorial-based docu-
mentation and on-line help.
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Other LDOs
need big capacitors
and come in 8-pin

SOIC packages

Anaiog Devices’ advanced anyCAP LDOs give you
a patented new topology, delivering high accuracy,
low dropout and stability with any type of output

capacitor - even a 0.47 pF MLCC, no matter what
the ESR value.

Precision anyCAP LDOs:
Require only C, = 0.47 pF for stability i
| Accuracy | 1}
Part Voropout | lowt | @Ta= |/ Temp ; i
Number |@ Iy, '(mA) 25° |Range Comments Faxcode ©
ADP3300 0.08V 50 |0.8%,  1.4% |SOT-23 2042 i
ADP3301 0.1V | 100 0.8%,  1.4% |SO-8, TCP* 12013 ¢
ADP3302 0.1V | 100 0.8%, |1.4% |S0-8, Dual Output, 2014 é
TCcP* ‘ :
ADP3303 0.18V | 200 0.8%, |1.4% |SO-8, TCP* i2043 i
ADP3306 0.3V 300 (1.0%, |1.5% | SO-8, TSSOP-14, | 2236 5

‘ } | TCP*

ADP3307 [0.08V | 100 |0.8%, |1.4% jsm-za = ’Lzago i

-t 4. A
*Thermal Coastline Package

R T AT SRR DRI IS T T TS A -,Jnn’.’j

Low Maintenance, Higher Battery Life

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

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

“There’s Room For Improvement
In Every Application.

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

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

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

New anyCAP LDOs: just one

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

N
-

For immediate delivery of samples and technical
information call 1-800-ANALOGD (262-5643).

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

ANALOG
DEVICES

Analog. Digital. Solutions. ;

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

usD 10,000s, reg()mmcndid resale, FOB U.S.A.

Ad Code 3081
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DESKTOP EDA

It is estimated that at least 70% of |
EDA end-users are already using at
least some PC-based tools. This figure
is not surprising because nearly all en-
gineers and designers have PCs on
their desktop today. The way the
EDA landscape looks today, the bulk
of these users have already moved
their tools to the Windows platform,
are in the process of moving to Win-
dows, or are planning for a move to
Windows NT. Unix-based EDA com-
panies, which have dominated the de-
sign tool market for two decades, have
either announced or released their
first Windows tools.

Where workstation-based tool de-
velopment has resulted in a restricted
market, the desktop-EDA industry has
enjoyed the benefits of an exploding
personal computing market. Object-
oriented programming and standard-
ized platforms like Windows,
client/server computing, and Rapid
Application Development technologies
have transformed this process from a
craftsman/cottage industry into an in-
dustrial model built upon code
reusability and modularity. The chang-
ing economics of software develop-
ment is supporting the rapid prolifera-
tion of new applications. It allows
developers to target specialized mar-
kets, including electronics design tools.
From the end-user’s perspective, the
desktop model is exciting because it
has the potential to speed the delivery
of new technologies.

Platform Options

The organizational decision to adopt
one design platform over another is
now based on a limited number of dis-
tinct options. These options include
full-solution Unix tools, mid-range
EDA solutions, mid-range Windows
NT solutions, and Windows desktop-
EDA point tools.

In full-solution Unix tools, a single
vendor provides the core tools and de-
fines the level of tool integration. The
high cost and long-term return on in-
vestment limit this option to a small
group of customers. Expectations re-
garding high-end design functionality
are high, and there is a large
service/consulting component in the
lifetime cost calculation.

Mid-range EDA solutions straddle
the workstation and PC platforms.
These tools are more likely to provide
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meaningful cross-platform integration
and open architecture, but this can be
limited by the built-in dependencies that
exist in a multi-vendor environment.
The distribution and support model for
these tools allows end-user cost, but still
restricts the size of this market.

A mid-range Windows NT solution
is another viable platform option. Ven-
dors from all ends of the EDA market
are currently converging on a premium
Windows position that potentially re-
places the mid-range solutions de-
scribed above. This approach is staked
on Windows NT workstation’s accep-
tance as a desktop replacement for
Unix. While offering a more robust and
secure platform for networking, NT’s
progress has been hampered by slow
delivery of hardware drivers and soft-
ware that exploits it’s native 32-bit op-
erating system.

The last option is Windows desktop
EDA point tools. This option consists of
shrink-wrapped, ready to install and
use, out-of-the-box products which are
generally dedicated to a single EDA
application such as schematic entry,
board layout, PL.D programming, or
analog simulation. Suites of tools, with
a level of tool-to-tool integration are
provided by most vendors, but the
quality of integration, particularly with
third-party tools, is difficult to predict.
However, the distribution and support
model for these tools keeps costs low,
making them accessible to organiza-
tions of any size.

Medium-term EDA space is ex-
pected to evolve into a predominantly
Windows/Windows NT environment,
as new and growing companies increas-
ingly opt for the economics of desktop
engineering. But the questions remain,
“What kinds of solutions will these
companies need, and which EDA tool
developers are best positioned to ser-
vice this need?”

Because the smaller EDA compa-
nies are built upon a business model
that uses economical development and
delivery mechanisms, they are able to
effectively change the size of the mar-
ket, spreading development costs over
an expanded user base.

Tool Integration

Tool integration is another serious
challenge for the traditional EDA de-
velopment model. Rebellion of end-
users against proprietary tools has led

to some industry attempts at standard-
ization. The results of this effort have
been mixed. At best, standardized for-
mats, such as Electronic Design Inter-
operability Format (EDIF), become
restrictive pipes through which data
can flow from system to system.

Desktop EDA has grappled with
tool integration, as well. No company
has the resources needed to develop
and deliver a complete design solution
for every user. From the beginning, the
desktop point tools have had to provide
built-in support for netlist and data-
base translation. This support is driven
by the potential expansion of a tool’s
market if it's compatible with another
vendor’s product. End users like the
flexibility and lack of dependence upon
a single vendor, but struggle to manage
integration on their own.

Providing links between tools is de-
pendent upon maintaining version
synchronization as the tools are up-
dated. Developers are unlikely to sup-
port each other’s efforts to maintain
compatibility—especially if they view
the other parties as direct competitors.
The tool user ends up falling into the
inevitable cracks.

The likely success of Windows thus
poses a new integration paradox.
Small companies can move quickly to
bring new technology to market at an
accessible price, but they don’t have
the resources to provide a complete
design solution. They also lack the
dominance to impose standards across
the industry.

This problem is not exclusive to
EDA. Inter-tool communication is a
concern for all business applications.
Microsoft is responding to this need
with evolving support for open stan-
dards such as ActiveX and OLE which
can provide broadly accepted protocols
for integration of all applications, not
Jjust engineering tool integration.
Desktop EDA vendors are already ex-
ploiting this potential by linking their
design tools to general purpose applica-
tions such as spreadsheets, word
processors, and databases.

A New Way

Looking outside the EDA industry,
we find a useful substitute business
model: client/server computing. This
modularized approach to software de-
velopment provides a proven solu-
tion—break technology into its compo-
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You don’t have to beg for the best
SSR components.

At Siemens, quality manufacturing,
timely delivery, and ongoing support
are our primary goals. SSRs are part
of our core business, so we're com-
mitted to supplying the products you
really need. While others offer only
hybrid components or EMRs,
Siemens is the only manufacturer to
offer superior Monolithic SSRs.

Faithful design performance.

Monolithic SSRs provide the highest
reliability and longest operating life
with a much smaller footprint. All
are UL and BABT approved and CSA
certified. Siemens has the solid
semiconductor experience needed
to evolve sophisticated products.
And worldwide production capabilities
assure high volumes and short lead
times. So let Siemens help your
designs fetch all the accolades.

Call for

your free

SSR Designers
Guide and SSR
Selection Guide.
Ask for Lit Pack #M23A006.

1-800-77-SIEMENS

http://www.sci.siemens.com/SSR.html
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ReACH THE Most
POWERFUL BUYING
AUDIENCE IN
OEM
ELECTRONICS
WORILDWIDE

If you read Electronic Design and want
to reach subscribers with a direct mail
or telemarketing campaign, we can help.
One of our in-house experts will work
with you to select lists tarketed especially
for your products or services.

100% of Electronic Design subscribers
are involved in the design and
development of electronic products.
Select Buyers and Specifiers in virtually
every product category! Also select by
Job Tidle, Employment Size, Job Function,
Geography, and Business/Industry.

-
D

BPA audited and guaranteed 99%
deliverable. Call your advertising
representative, or call 216-696-7000 and
ask for the List Department. Fax requests
to 216-696-6662. Ask for your FREE 74
page Penton Lists Catalog,

ENTO
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DESKTOP EDA

nents so that they can be developed
and delivered independently of each
other in an open setting, under stan-
dards that come from the environment.
Under this model, client and server
modules can be developed and up-
graded independently.

It has been clear for some time that
Windows will impose a new set of stan-
dards and expectations. All EDA de-
velopers will be forced to abandon their
proprietary methods on several fronts.
The need for efficient development will
drive developers to use emerging soft-

| ware technology.

_

Likely features of this new genera-
tion of tools include a truly open sys-
tem with a fully exposed API, which
allows access to system processes and
data; documented database formats;
structured macro languages; and end-
user development kits with source
code examples. Other features include
predefined macros and wizards which
encapsulate design task expertise,
can be user-modified, and ean auto-
mate coding.

Exposing an application’s processes
and data via an API allows virtually
limitless customization of tools by both
third-party developers and by skilled
end-users alike. This approach can
completely remove dependence on de-
velopers to provide and maintain tool

| integration, transferring ownership of

the integration process directly to the
marketplace. An industry has already
grown up around this model in the
broad computing marketplace, where
systems integrators and client/server
developers add value to off-the-shelf
applications. Engineers are already
among the best prepared of any pro-
fessional group to seize the power of
these implicitly open environments
where hard distinctions between de-
sign tools and software developments
begin to blur.

Releasing control over tool integra-
tion is potentially risky to developers
because it creates a truly vendor-inde-
pendent environment where develop-
ers will have to compete to continu-
ously add value to their own products.
However, the potential to totally rede-
fine the whole tool delivery process
creates huge opportunities to create
new applications for design technology
and new markets. Ultimately, open
EDA integration provides a platform
upon which the end-user organization

—

can gain its own design expertise, ei-
ther for reuse or distribution.

Emerging networking and commu-
nication technologies will bring the
process full circle, where security, per-
formance, and other benefits formerly
restricted to Unix environments have
gained commodity status on net-
worked PCs. Nearly 90% of engineers
are now using the Internet as a tool.
The broad computing market is ac-
tively exploiting this new global con-
nectivity, empowering the worldwide
electronic design community with the
potential to support collaboration be-
tween engineers and developers on a
real-time basis. A clear trend is already
emerging in the area of data-book in-
formation and device-model libraries.
On-line distribution of component data
and part libraries, for example, allows
the engineer immediate access to new
technology without the previous time-
dependency on traditional publishing
and distribution. This kind of scenario
illustrates the movement of develop-
ment away from specific tools, and to-
ward solutions that only occur at the
environment level.

Moving from a tool-centered to a
task-centered approach is the first step
toward resynchronizing EDA develop-
ment with the many exciting changes
that are occurring with desktop hard-
ware and software. Engineers will de-
mand the high level of finish, integra-
tion, functionality, and value that they
have come to expect from commercial
applications.

Being out of phase with traditional
practices and strategies for EDA tool
development may well be the strongest
attribute of desktop EDA. The broad |
software market provides a much bet-
ter model for this necessary evolution
than the inwardly focused, proprietary
norms of traditional EDA. This emerg-
ing, globally linked, real-time engineer-
ing community is the ultimate benefi-
ciary of this revolution. ‘

Nick Martin is the founder of Protel
Technology Ltd. Previously, he worked
in the Physics Department of the Uni-
versity of Tazmania, Australia.
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EEPROMs

Future Electronics has always offered choice. And they continue to do so today.
Which is why Fairchild’s semiconductor EEPROM portfolio offers designers
“choices within choices™. After all, Fairchild memory products now lead the industry
with new process and design ideas - providing access to one of the most reliable
EEPROM technologies available anywhere. And thanks to MICROWAVE, IIC and
SPI interfaces: Zero Standby (< 1p A) products and Write Protection. designing-in
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a Fairchild EEPROM is easy... and smart. v
Having access to Fairchild products means having access to their innovative
background. Which means finding the right serial EEPROM for your company has
never been casier... whether it's state-of-the-art surface mount packaging options PR o T A PR
(i.c. 8/pin SOIC. SOT23 and 8/pin TSSOP) or 256/bit to 16/bit densities. EAIRCHILD
As a worldwide leader in electronic components distribution, Future B 2 0 DIWgB e Wk b1 Ll

Electronics has been delighting customers for almost 30 years with innovation,
jmagination, dedication... and advanced product lines like Fairchild Semiconductor.
Such high levels of quality service. quality components and quality partnerships are

more than unsurpassable - they re unforgettable. v

SEMICONDUCTOR™

—————— FAIRCHILD’S EEPROM PORTFOLIO

il R B B T

MICROWIRE nc SPI
* NM93Cxx o NM24Cxx * NM25Cxax
*Vee: 5.0V ¢/o * Vo 5.0VE10% *Vge: 5.0Vt10%
* 256bit - 16Kbit « 2Kbit - 16Kbit « 2Kbit - 16Kbit
* X8 or X16 org

»
Low Voltage Low Voltage Low Voltage
. NM?SCXXL o NM24CxxL * NM25CxxXL FUTURE ELECTRON'CS
*Vg: 25V - 5.5V *Vog: 25V - 5.5V *Vgi 25V - 5.5V 1-800-FUTURE-1 (ext.: 2255)
* 256bit - 16Kbit « 2Kbit - 16Kbit + 2Kbit - 16Kbit
* X8 or X16 org
S Zero Standby Zero Standby Zero Standby v
« NM93Cod.2 « NM24CxxL.Z « NM25CxoL.Z
*Veg: 25V - 5.5V Vi 25V - 5.5V * Ve 2.5V - 5.5V tuROPE
* locstdby: <1uA « lcostdby: <1pA « lccstdby: <1pA ® P
» 256bit - 16Kbit . § ] g o 3 %1,
« X8 or 16 org * 256bit - 16Kbit * 256bit - 16Kbit 5y ' \°.
s
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“Experience The Service That Wins The Awards...Worldwide”
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PRODUCT INNOVATION

Thermal Pad Raises SMD
Power-Handling Capability

By Raising The Power Level At Which Heat Sinks
And Fans Are Required, The Pad Also Saves On
Space, Cost, And Dissipation.

Patrick Mannion

etary package is formed using a lead-
frame design and manufacturing tech-
nique to provide the user with a direct
connection to the heat-generating IC.
Some key features of the device in-
clude process compatibility, with no
customer retooling required,

|
|

w ith t.h‘i ‘h'.i"et.to“"“"‘: Thermally enhanced TSSOP-20 (cantinued) higi‘ mh"is.tu"e "e‘“i‘“t"‘"c‘i' ;l.e'
miniaturization no = spite having an exposed die,
likely to slow down : ) l ] E and, of course, low cost.
any time soon, surface- Die gE: :;‘; TI's approach is the second |
mount devices are under in- Side view (3) e | memai | = | prong of the standard three-
creasing pressure to dissi- o pad F= | pronged attack usually taken
at : =2 = | totackle thermal i Th
pate ever-rising power = = o tackle thermal issues. The
levels in ever-shrinking J" | Die | -\ = o | first is to improve the power-
packages. While handling Exdview () == : —= | dissipation capability of the
the heat generated by these Botiom view (c) PWB design, while the third

devices is often simply a
matter of adding more heat
sinks or blowing more air, in
many situations there are se-
rious space, power consump-
tion, and cost issues that tend to nar-
row a designer’s options. What these
designers need is an inexpensive,
easy-to-implement solution that
won'’t take up a lot of space.

Texas Instruments Ine. (TI), Dal-
las, has answered the call by modify-
ing its TSSOP-20-based line of low-
dropout voltage regulators to include
a thermal pad that gives a more effec-
tive thermal coupling of the chip to the
printed-wiring board (PWB) (Fig. 1).
Called the PowerPAD, the propri-

1. Formed using a lead-frame design and manufacturing technique, the
PowerPAD package gives a more effective thermal coupling of the heat-
generating chip to the PWB to get the heat out to the awaiting heat
sink quickly and efficiently — without raising the cost of the package.

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

Copper heat sink
1 oz copper

=
s E

2];&:& 20-lead TSSOP package depends
on thermal pastes to connect the package to
the copper heat sink below.

is to introduce airflow in the
system. Closely coupling the
chip to the PWB completes
the strategy and allows fine-
pitch, surface-mount technol-
. ogy with thermal performance compa-
i rable to much larger power packages.
«  For a typical 20-lead TSSOP pack-
age, thermal enhancement means
adding 1-oz. copper to the PWB to con-
duct heat away (Fig. 2). This method
allows the standard package, under
natural convection and with suitable
conductive between the board and the
device body, to dissipate approxi-
mately 700 mW at an ambient temper-
ature of 25°C (Flig. 3a).
With the thermal pad connecting

Thermally enhanced TSSOP-20 3. The standard TSSOP-20
1400 | 35 TA=25C |_—1| pockage, in free air and with
g, oo 3 e svitable conductive between
. P Package s 300 n/my/ ' the board and the device
, ok H B Roga = 106°CW = 25 150 f/min. body, can dissipate
2 \< | = 7 approximately 700 mW at an
2 g <t o £ 2 /] umbwlthtgmpe{u;ure of 25;(
£ ' 2 i a). With 8 cm? of copper, the
| B9 5 >Q‘""A=m i % / ety :’o)werPAD-enhuncedppucku e
= 600 ~] s 15 7 p g
H 7\< B S /// can dissipate up to 2.5 W,
S N AN L 14 again at 25°C (b). As the
L Z PW Packane N \ e copper area decreases, the
W0 Ry = 176° \\‘ 05 device’s power-handling
| 3 capability goes down
Yy B W0 1% 150 03 2 4 b g | occordingly. The effect of
(a) Tp — Free-air temperature (°C) (b) Copper heat-sink size (cm?) adding air flow also is shown.




TEMIC 80C51 OTPs:
refreshingly available...

Looking for OTP availability ? Qur new
OTP versions are part of our long-term
commitment to Intel 8-bit architecture.
Here's why you'll find our solutions very
satisfying:
« Two new derivatives—TSC87C51 for
4 Kbytes EPROM and TSC87C52 for
8 Kbytes EPROM.
» TEMIC OTPs are Intel licensed drop-in
replacements.

* A full range of 80C51 device versions
to choose from: ROMless, EPROM, and
masked ROM.

* ROM sizes available from 4 Kbytes to
32 Kbytes, running at frequencies of
up to 44 MHz and power supply down
to 1.8 volts.

¢ Qur 8-bit microcontroller long-term
strategy means we're constantly
developing new derivatives to meet
your needs.

* Qur investments in technology ensures
competitive, high-value solutions.

* A 15-year partnership with Intel
positions TEMIC as a major, reliable
supplier of 80C51 and 80C251 products,

committed for the long-term to meet the
needs of the 8-bit embedded
microcontroller market.

So go ahead, refresh your supplies with
TEMIC OTPs—backed by a commitment
that's guaranteed to satisfy.

CALL
1-800-554-5565, ext. 648
http://www.temic.de/semi

TEMIC

Semiconductors

TEMIC is a Company of Dairaler-Benz - Members of TEMIC Semiconductars : Telefunken Semiconcucters, Siliconix, Matra MHS, Dialog Semiconductor

TEMIC Sales Offices - North America

Central: Tel, (810) 244-06 10 - Fax, (810) 244-08 48 - Easteun: Tel. {908) 630-9200 - Fax. 908) 630-9201 - Western: Tel. (408) 988 8300 - Fax. (408) 970-3950 - Mexico: Tel. (52) 5 546 92 76 - Fax. (52) 5 566 08 400
Faxhiack number; USA: 1-408-970-5600 / EUROPE: 49-7131-99 33-07/98 - WWW. http: //www.temic.com
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IMAGINE A
LOGIC
ANALYZER
NO BUG

CAN ESCAPE.

Heard the buzz? The new
family of logic analyzers
from Tektronix" let you measure
signal activity down to &
ridiculously fast 500
picoseconds —no, that’s
not a typo—on all channels.
What's more, you can see
state and timing measurements
on the same screen. At
the same time. And make all
your measurements
through the same probe
instead of four jillion
different probes. So even the
most radical designs can
be ruthlessly debugged
Because if you can
dream it up. weve got a
way to get you there

For inescapable proof,
call 1-800-426-2200
(press 3 and request code
3010). or visit us at
www.tek.com/mbd/ad?1013

Tektron/ix ~




Software that makes Transformer and Inductor Design Easy!
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Now with over 5000 core models
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FREE working Demo Kit
from www.intusoft.com
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New Circuit Design Tools
We found it!
The missing link for CAE software.

Featuring configurable schematics with
access to all IsSpice simulation prop-
erties; gone are the days of copying
schematics to make new test setups or
to run different kinds of simulations.
Now, use your schematic as a design

¢ Design Validator

notebook, document key circuit configu-
rations and component test data with
the same drawing used to define your
production design. Go even further and
design production acceptance tests and
fault isolation procedures. Here's the
new product line up.

Design Validator sets a new standard for project continuity and design verification. Use
the IsSpice4 analog and mixed mode simulator to automatically test and record circuit

behavior. You can easily set limits and alarms that monitor design progress.

¢ Test Designer

The ATE specialist's standard produces acceptance test designs and fault diagnostics.
Includes interactive and automatic methods for test sequencing and test synthesis.
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¢ |ICAP/4Windows

The Professional’'s Design Standard
Download your free 1sSpice simulation kit, P
e App Notes and model libraries

from our Web Site:

www.intusoft.com
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[HI I THERMAL PAD |

¢ |ICAP/4Power
The Power Specialist's Standard
ICAP/4ARF
The RF Specialist's Standard
P.O. Box 710 San Pedro, CA 90733-0710

Tel. 310-833-0710, Fax 310-833-9658
email: info@intusoft.com

the die directly to the PWB, the
power-dissipation capability of the
package is tied even more closely to
the thermal parameters of the PWB.
With 8 ¢m? of copper, and under free-
air (natural convection) conditions, the
PowerPAD-enhanced package can
dissipate up to 2.5 W, again at 25°C
(Fig. 3b). As the copper area de-
creases, the device’s power-handling
capability goes down accordingly. The
effect of adding air flow is also shown.

Mounting Information

Because the thermal pad is directly
connected to the IC substrate, the
heat-sink surface that is added to the
PWB can be a ground plane or left
electrically isolated. Since the pad is
not a primary connection, the impor-
tance of the electrical connection is not
significant. The object here is to com-
plete the thermal contact between the
thermal pad and the PWRB.

The thermal pad itself is fully in-
tended to be soldered at the time the
component is mounted. Although
voiding in the thermal-pad to solder
connection is not desirable, up to 50%
voiding is acceptable. Thermal analy-
sis shows that there is no significant
difference resulting from the variation
in voiding percentage.

The PowerPAD has already been
introduced into a number of the com-
pany’s power products. These include
the TPA0102, 0103, and 1517 line of au-
dio amplifiers, its high-speed video-
amplifier products, and its TPS71H-
series of low-dropout voltage
regulators. According to the company,
there is no cost premium for a Power-
PAD-enhanced TSSOP-20 versus a
regular TSSOP-20. While TI holds the
patent for the design, it is considering
licensing it to interested parties in the
very near future.

PRICE AND AVAILABILITY

The PowerPAD can be used in a number
of applications at various price points. For

Sfurther information, readers should contact

Texras Instruments Inc., Literature Re-
sponse Center, P.O. Box 17228, Denver, CO
80217; Customer Response (800) 577-8924;

Internet: http://uncw.ti.com. CIRCLE 532
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Ultralow-Noise LDO
Voltage Regulators

Communication and VCO circuits require
well regulated, low noise supply lines that
can switch on and off quickly. They also
need small size, high precision, and low
power ICs.

MIC5205/06 low-dropout linear regulators
can improve noise performance by 20dB
over other regulators, making them ideal
for voltage-controlled oscillator (VCO) and
RF circuits.

Both are low-dropout PNP regulators that
include a reference bypass pin for addition-
al noise reduction. A single 470pF capacitor,
connected from the bypass pin to ground,
reduces output noise by Vorp/1.24V (12dB
for the 5V part) and creates a noise pole
below 100Hz.

With better than 1% output accuracy and
ground current of less than 0.6mA at a
100mA load, the MIC5205/06 are ideal for
hand-held battery-powered applications.

The MIC5205/06 are efficient, accurate,
ultralow-noise regulators with typical output
noise of 260nV/Hz. To maximize battery
life, the dropout voltage is typically 10mV

at light loads. At the rated 150mA output.
dropout voltage is only 165mV.

Key Features

P> Ultralow noise

P> 150mA output current

P> 1% output accuracy

P> Wide choice of output voltages
P> “Zero” off-mode current

P> Current, thermal and reverse
battery protection

D> Fast transient response

P> Ultra-tiny SOT-23-5 and
MSOP-8 packages

PESK

VOLTA

e Wik

pOLTE
|,--\"“:"m GULATORS

g i
°‘ ‘?\- %
i e = %

Prolongs Battery Life

The MIC5205/06 extend operating life
by prolonging battery charge. It main-
tains regulation with as little as a 50mV
differential between input and output
and offers an on-chip

Designed for Ultralow-Noise

The MIC5205/06 were designed for excel-
lent low-noise performance but have
even better performance with an option-
al external capacitor. This capacitor

on/off control that
reduces power drain
to less than 1pA. In

sleep mode, quies- iy « 5 Vour
cent current drops = m Eo |
to nearly zero, fur- —ia :_E
ther extending 4 LT do Flag
battery life. ' Er?-i;leo— =3 - °(5206)
Shutdown EN T Corp
Protection = —

Additional safety
features include

ey = 260nV/VHz

reversed battery
protection, current limiting and
overtemperature shutdown. The
MIC5206 also provides an Error Flag
to indicate output voltage faults such
as low battery, overcurrent, or over-
temperature conditions.

Fixed or Adjustable Voltages

The MIC5205/06 are available with
fixed or adjustable output voltages.
Standard fixed voltages are 3.0V,
3.3V, 3.6V, 3.8V, 4.0V and 5.0V. All
parts have 1% initial accuracy and
operate over a junction
temperature range of
-40°C to +125°C.

FOR FREE LDO
SELECTION GUIDE
AND INFORMATION,

CALL 1-800-401-9572
FAX: 408-944-0970. VISIT OUR
WEB SITE: http:/www.micrel.com

Micrel Semiconductor, Ltd.
Phone +44-1635-524455
Fax +44-1635-524466
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(Cpyp) is inserted into the voltage
divider that sets the loop gain neces-
sary to achieve a specific output voltage.
Although gain is a necessary part of the
feedback that makes a regulator work,
it also “amplifies” noise. The capacitor
reduces the loop gain at high frequen-
cies to reduce high-frequency noise.

MIC5205/06

i @
b

-

Fits Anywhere

Both of these new regulators are avail-
able in Micrel's IttyBitty™ SOT-23-5
five-lead packages and include a logic
compatible Enable pin. The MIC5206 is
also available in the new Micrel Mini8™
8-lead MSOP package.

FICREL

Total Analog Solutions
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The Wireless Symposium and Exhibition,
Feb. 9-13. Santa Clara Convention Cen-
ter, Santa Clara, CA. Contact Bill Rut-
ledge, Penton Publishing, 611 Rte. 46
West, Hasbrouck Heights, NJ 07604;
(201) 393-6259; fax (201) 393-6297; in-
stant faxback (800) 561-7469; Internet:
http//www.penton.com/wireless.

Sixth Annval Automated Imaging Assodiation
Business Conference, Feb. 10-12. Buena Vista
Place, Orlando, FL. Contact Automated
Imaging Association, P.O. Box 3724,

Ann Arbor, M1 48106; (313) 994-6088; fax

(313) 994-3338.

Asio-South Pacific DAC (ASP-DAC ‘98) and
EDA TechnoFair (EDATF), Feb. 10-13. Pacifico
Yokohama Convention Center, Yoko-
hama, Japan. Contact ASP-DAC ‘98
Secretariat, ¢/o Convex Ine., Ichijoji
Bldg., 2-3-22 Azabudai, Minato-ku,
Tokyo, 106 Japan; +81 3-3589-3355; fax
+81 3-3589-3974; e-mail: convex@
po.ijnet.orjp.

IEEE Applied Power Electronics Conference

HIGH-PERFORMANCI
TRANSCEIVER SOLUTIONS

NETIWORK

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

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

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

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

MARCH 1998

Computer Telephony Conference and Expo-
sition ‘98, Mar. 3-5. Los Angeles Con-
vention Center, Los Angeles, CA.
Contact Computer Telephony ‘98,
1265 Industrial Highway, Southamp-
ton, PA 18966; (215) 355-2886; fax
(215) 355-4112,

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

IEEE Aerospace Conference, Mar. 21-28.
Snowmass Confernce Center, Snow-
mass, CO. Contact Mike Johnson, 2225
Roscomare Road, Los Angeles, CA
90077-2222; (310) 472-8019; e-mail:
Jjohnson@ee.ucla.edu.

makes our transceiver




MEETINGS

MARCH 1998
Second Intellectual Property in Electronics
Seminar (IP ‘98), Mar. 23-24. Westin Ho-
tel, Santa Clara, CA. Contact John
Whitaker, Miller Freeman Technical
Ltd., +44 181-316-3297; e-mail:
ed98@cityscape.co.uk.

PCB Design Conference West, Mar. 23-27.
Santa Clara Convention Center,
Santa Clara, CA. Contact Molly
Knox, Miller Freeman, (408) 448-
6173; e-mail: mknox@mfi.com.

INFOCOM ‘98, Mar. 28-Apr. 2. Hotel
Nikko, San Francisco, CA. Contact
Ramesh Nagarajan, Lucent Tech-
nologies, 101 Crawford Corner Rd.,
Rm. 3M-318, Holmdel, NJ 07933;
(732) 949-2761; fax (732) 834-5906; e-
mail: rameshn@lucent.com.

IEEE International Reliability Physics Sympo-
sium, Mar. 30-Apr. 2. Reno Hilton Hotel,
Reno, NV. Contact Ann N. Campbell,
M/S 1081, Sandia National Labs., P.O.
Box 5800, Albuquerque, NM 87185-
1081; (505) 844-7452; fax (505) 844-2991;
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e-mail: ancampbe@sandia.gov.

IEEE International Parallel Processing Sym-
posium/IEEE 9th Symposium on Parallel and
Distributed Processing (IPPS/SPDP), Mar.
30-Apr. 3. Delta Orlando Resort, Or-
lando, FL. Contact Viktor Prasanna,
EEB-200C, Department of EE Sys-
tems, University of Southern Califor-
nia, Los Angeles, CA 90089-2562; (213)
740-4483; fax (213) 740-4418; e-mail:
prasann@ganges.usc.edu.

Sixth Embebbed Systems Conference
Spring, Mar. 31-Apr. 2. Navy Pier Festi-
val Hall, Chicago, IL. Contact Miller
Freeman Inc., 600 Harrison St., San
Francisco, CA 94107; (415) 905-2354;
fax (415) 905-2220; Internet:
http://www.embedsyscon.com/.

APRIL 1998
20th [EEE International Conference on Soft-
ware Engineering, Apr. 19-25. Kyoto Inter-
national. Conference Hall, Kyoto, Ja-
pan. Contact Koji Torii, Graduate
School of Information Sciences, Nara
Institute of Science & Technology,

READER SERVICE NUMBER 168

8916-5 Takayama-cho, Ikoma-shi,
Nara-ken 630-01, Japan; +81 7437-2-
5310; fax +81 7437-2-5319; e-mail:
torii@is.aist-nara.ac.jp.

DSP Spring Design Conference, Apr. 21-23.
Santa Clara Convention Center, Santa
Clara, CA. Contact Liz Austin, Miller
Freeman Inc. (888) 239-5563, (415) 538-
3848; e-mail: dspworld@
mfi.com; Internet: http://www.dsp-
world.com.

Southeastcon ‘98, Apr. 24-26. 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.engrucf.edu.

16th [EEE VLSI Test Symposium, Apr. 26-30.
Hyatt Regency Monterey, Monterey,
CA. Contact Rob Roy, Intel Corp.,
MS:JFT-102, 5300 Elam Young Pkwy.,
Hillsboro, OR 97124-6497; (503) 264-
3738; fax (503) 264-9359; e-mail:
robroy@ichips.intel.com.

N\ SYNERGY

SEMICONDUCTOR




I APRIL 1998
IPC Printed Circuits Expo ‘98, Apr. 26-30.
Long Beach Convention Center, Long
| Beach, CA. Contact Dan Green, The In-
stitute for Interconnection & Packag-
ing Electronic Circuits, 2215 Sanders
Rd.. Northbrook, IL 60062-6135; (847)
509-9700 ext. 371; fax (847) 509-979s.

MAY 1998

Conference on Lasers & Electo-Optics &

Thls engm "
g lleﬁlgn'ed the

The International Electronics Conference
. (CLEO/IEC), May 3-8. The Moscone Cen-
E ter, San Francisco, CA. Contact Amy
' Hutto, OSA Conference Services,

' 2019 Massachusetts Ave. N.W.,
Washington, DC 20036-1023; (202)

cleo. info@asa.ory.

IEEE International Conference on Evolu-
. tionary Computation, Muy 3-9. Ankorage,
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approved, too!

Park 80 West Plaza 1, 3rd Floor
Saddle Brook, NJ 07663
Phone: (201) 845-0980
Fax: (201) 845-5139

In ahout 20 minutes!

With just DRAM and the Sumitomo Metals P90C63 Frame
Buffer Controller, he was done! Plus, with the outstanding specs
on the C63 LS| processor, he had all the functions he needed: a
swift 100 MB/sec. operating speed (16 bits per pixeD, internal AQI
extraction capability, independent command execution for each
image port and more. All that and a price that helped get his project

For detailed specs and more information on Surritomo's family
of reliable and inexpensive pipeline processors for image process-
ing and machine vision, contact us now.

Q\O/) SUMITOMVMO IVIETALS

1-800-392-4447
5201 Great America Parkway, Suite 320

Visit us at: www.smi-lsi.com
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Santa Clara, CA 95054
Phone: (408) 982-2503
Fax: (408) 982-2522
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416-1980; fax (202) £16-6100; e-mail: |

AK. Contact Patrick K. Simpson, Sci-
entific Fishery Systems Ine., P.O.
Box 242065, Anchorage, AK 99524;
(907) 345-7347; fax (907) 345-9769; e-
mail: scifish@akaska.net.

IEEE International Conference on Neural |
Networks (ICNN ‘98), May 3-9. Anchor-
age, AK. Contact Patrick K. Simp-
son, Scientific Fishery Systems Inc.,
P.O. Box 242065, Anchorage, AK
99524, (907) 345-7347; fax (907) 345-
9769; e-mail: scifish@akaska.net.

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

Seventh IEEE International Fuzzy Systems
Conference, May 3-9. Anchorage, AK.
Contact Patrick K. Simpson, Scien-
tific Fishery Systems Ine., P.O. Box
242065, Anchorage, AK 99524; (907)

| 345-7347; fax (907) 345-9769; e-mail:

scifish@alaska.net.

IEEE/IAS Industrial & Commercial Power
Systems Technical Conference (I1&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 Rador Conference, May 12-14. Con-
tact Scott Ramey, 25601 West Univer-

| sity, MS 8056, McKinney, TX 75070;

(972) 952-4409; fax (972) 952-3071; e-
mail: sramey@ti.com.

IEEE International Conference on Acoustics,
Speech & Signal Processing (ICASSP “98),
May 12-15. Seattle Convention Center,
Seattle, Washington. Contact Les E.
Atlas, Department EE (FT 10), Uni-
versity of Washington, Seattle, Wash-
ington 98195; (206) 685-1315; fax (206)
543-3842; e-mail: atlas@ee.washing-
ton.edu.

IEEE International Conference on Robofics and
Automation, May 16-21. Katholieki Uni-
versiteit, Leuven, Belgium. Contact
Georges Giralt, LAAS-CNRS,
Toulouse, France, +33 61-33-63-48; fax

+33 61-33-64-55; e-mail: gnalt@lcul.s fr.




ave Your Old MOVs
Worn Out Their Welcome?

Bring Your Transient Add TransAX™ to other technological
P‘{P“'“"on Under .(ontro| innovations such as our Fused Copper™
With Teledyne Solid lead frame construction, Teledyne’s
State Relays. industrial SSRs deliver better

thermal protection, superior
current carrying capability,
and longer life. They also

With today’s constant
quest to provide quality,

fail-safe products, o B T offer options and features for
. i N TELEDY icati
over-voltage protection Y\ [ELEDYNE o broad range of applications.

is more important than
ever before. Soit's

IGTA SERIES

$0100 $T7E RELAY LR

1996 So call us today at

probably time to retire - B B 1-800-346-4574,
old, slow devices like | : _,E,.E?LQ‘)&CLNEY!E and find out why
MOVs, which can allow e SR O Teledyne SSRs
pesky transient voltages to sneak THE YEAR with TransAX™

right through. AWARD bring to life a whole
new generation of high
Now, you can put transients out of current handling possibilities.

business with Teledyne’s line of o
industrial solid state relays. Featuring “/I\N"TELEDYNE RELA
TransAX™ — the transient killer — our 12525 Daphne Avenue “ad
relays are always protected from high Howthorne, California 9025
energy. TransAX™ gives them the speed 1-800-346-4574
and stamina they need to absorb tronsient  Fax: (602) 443-1408 ==
energy and keep on doing their jobs. http://www.teledynerel

A business unit of Teledyne El
Your old MOVs might be effective ond AllegheR AT
against low-level transients, but they're
slow and degrade over time. Conversely,
TransAX™ reacts instantly, withstands
voltage spikes to 6000V, ond providesa
virtually transient-proof device. e
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WIRELESS WORLD.
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The wireless market boorned in 1996, and T1 was at the very heart of the action, providing
DSPs in more than 50% of the 48 million digital cellular phones manufactured * In 1997, TI's
continued commitment to the wireless market helped to lead digital cellular sales to well over
80 million. Today, TI is a leading supplier of system software and hardware solutions based
on a broad portfolio of standard and customizable DSP, ASIC, mixed-signal and RF devices,
giving designers all the support they need to address wireless standards worldwide.

TI's leadership continues to grow, and so does its commitment. TI is leading the develop-
ment of advanced wireless technologies that will enable Java“-based applications and power
third-generation wireless standards. During 1997, TI created the first DSP to operate at 1 V
(a 10X power reduction), built a $150 million research lab and opened a $2 billion fab facility.

But the best is yet to come. So contact Texas Instruments. Because when it gets right
down to the heart of the matter, true success is getting to market not only faster, but with a

far more competitive product. And TI has the wireless solutions to take you there.
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/" Tis #1 worldwide with a DSP installedin  \
‘ every other digital cellular phone shipped.
\ e . B _/

)

@peed your designs to market with flexible wnrel
\iolutlons including digital, analog and software. /

7" Buldyowrwielesshiwewith )

\ TI's global manufacturing pacity.r -

—

|

For more information call
1-800-477-8924, ext. 4081

(www. ti.com/sc/4081)

¢ TEXAS

INSTRUMENTS
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Selections from Penton Product Mark

Electronic Design

Software
Software Engineering and
Engineering Environment: An
and Object-Oriented
Env ircyrn lll.l.' nt Perspective

Phillip C.-Y. Sheu

Introduces a number
of software life cycle
models and the basic concepts of
object-oriented systems. Discusses
different phases of a software life cycle,
with an emphasis on the object-oriented
paradigm: Formal Specification and
Verification; Design Methodologies and
Specifications; Programming and
Coding; Program Verification and
Testing and Software Maintenance.
Includes programming tools and
automatic program synthesis and their
role in increased productivity and time-
saving shortcuts.

323 pp, hardcover book, $59.50,
Item B2033PM

Understanding
Electro-Mechanical
Engineering: An
Introduction to
Mechatronics

Lawrence .J. Kamm

With a focus on
electro-mechanical
devices and systems in
a variety of fields, this accessible
introductory text brings you coverage of
the full range of electro-mechanical
devices used today. Gain a
comprehensive understanding of the
design process and get valuable insights
into good design practice. This book will
be of interest to anyone in need of a
non-technical, interdisciplinary
introduction te the thriving field of
mechatronics.

382 pp, softcover book, $44.95,
Item B2136PM

Effective Software
Customer Support

Richard 8. Gallagher

A fundamental resource to

providing high-quality,

cost effective customer i
support services in

today’'s mass-market 1
software industry. Examines the
relationship between a software support
operations and its surrounding
organization, the role of support data in
the product marketing and development
process, and recent issues such as
electronic support forums and support
automation. Features include software
problem diagnostics procedures;
coverage of support automation tools
that help control costs and provide
customer feedback to the rest of the
organization; practical suggestions for
running day-to-day operations in a
support center; and guidelines for
dealing with software customers.

320 pp, softcover book, $39.95,
Item B2459PM

Software
Measurement

Edited by Austin Melton

" R

, Intended for academic
! and professional
researchers and aims to
g provide a history of
software metrics, a formal
foundation for software
measurement and software metrics,
and to increase the applications of
software metrics and to study the
development of metrics for non-
imperative languages. Readers will gain
a more comprehensive understanding of
software and the discipline behind it to
create and maintain more complex and
efficient software.

244 pp, hardcover book, $39.95,
item B2464PM

-

Schaum’s Electronic
Tutor: Electric Circuits

J. Edminister & M.

Nahvi

A complete guide to
electric circuit
fundamentals. Uses Mathcad Engine,
the leading technical calculation
software, making every number,
formula and graph completely
interactive. Includes 100 solved
problems with Live Math. This outline
offers new chapters on amplifiers and
operational amplifier circuits, signals
and waveforms, two-port networks,
circuit analysis using Spice and PSpice
and Fourier transforms. Find related
topics easily using the lightning-fast
electronic search feature and
hyperlinked cross references. Includes
3.5" disks for use with windows.
Requires 386 PC with Microsoft
Windows or higher and 4 MB of RAM.

436 pp, softcover book with disk,
$38.95, Iltem DB2575PM

Circuit Analysis,
2nd Edition

David R. Cunningham &
John A. Stuller

Text provides a complete

refresher for seasoned professionals
and a sound introduction to those new
to the field. It establishes the natural link
between time-domain and frequency-
domain circuit analysis, and gives you a
practical perspective that enables you to
build skills immediately for the job at
hand. Introductory PSpice material is
now contained in an accompanying
supplement with a PSpice diskette
consists of circuit design problems as
well as exercises keyed to the
supplement.

959 pp, hardcover book,
supplement & disk, $87.90,
Item DB2645PM

Please Add $5.00 shipping for first book I #: Forei rders — .
and $1.00 for each additional book. tem / y Pl TS e P%DM LS Institute
Subtotal $_ . ' )
Add State Sales T / / el
= ) m e& ;esdlflx $ CA 8% L ..625% NY...8%
pping & Handling 9 Check/MoneyOrder (US. Currency i (i W\ gy pa~iy
TOTAL $ made payable to The Penton Institute) ¢a . ¢ J o6 155
Name: Title E mail
Company: Telephone: (____ ) Fax: ( )
Company Address (no P.0. Boxes): City: State: _Zip:
Account No.: Expiration Date;_ Bill Me P.O. #
Signature (required): Circle type of Charge: MC VISA AMEX DISC

PHONE 1-800-223-9150 * FAX 216-696-6023 * http:/www.penton.com

The Penton Institute * 1100 Superior Avenue ¢ Cleveland, Ohio 44114-2543
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Switch Hitting In Photonics

communication networks, world-

wide consumption of photonic
switches and switch matrices used in
these networks will fly out of the ball-
park from $94 million in 1996 to $3.2 bil-
lion in 2006. These figures come from a
new report by ElectroniCast Corpora-
tion, “Photonic Switch and Matrix
Technology and Market

Following the growth in fiber-optic

America in 1996 totaled $68.3 million,
according to the report. The report
also predicts a 54% growth per year
over the next five years. This growth
will be pushed by a further decline in
average switch and switch matrix
i prices. On the production side, North
i America will take long strides in
i growth as well. Production of photonic

velopments in wavelength-selective
switching, tunable/switchable wave-
length transmitters or filters, and de-
multiplexing to single wavelength per
fiber for space switching are now tak-
ing place. The report discusses the new
markets created by the expansion of
network bandwidth and capacity ex-
pected over the next 10 years. This re-
! quires the strengthening of central of-
fice cross-connect (DCS) and
trunk-add/drop-multiplex capabilities.

The cost of this capability

Global Forecast.” The re-
port says that the drive
behind this gargantuan
expansion is the continued
skyrocketing of the tele-
communications industry
and the loyal use of
switches in the increasing
private data network sec-
tor. Telecommunication
equipment only absorbed
19% of the photonic switch
and balanced I/0
plus MxN matrix
global consumption,

($) Billions

but the prediction is
that telecom value @ A
will fly through the YR

roof, rising to over ]
40% by 2001. Al-

though most of the é {
1996 switch market
comprised conventional switches such
as 1x2, 2x2, and 1xN configurations, fu-
ture growth will occur in complex
switch matrix systems. Use of 1xN and
MxN photonic switches should in-
crease with the dynamic reconfigura-
tion of the active wavelengths in each
network fiber. North America had 72%
of worldwide market share in 1996, in
terms of photonic switch and matrix
consumption. The value of the fiber-op-
tic photonic switch consumed by North

1996
Art: L.Gravell

can be reduced through a
selective optical bypass in

2001

switches and switch matrices will jump
from $76.7 million in 1996 to $2.29 bil-
lion in 2006. Since the trade balance is
swinging in the direction of North
America, more foreign producers will
build production facilities in the region.
In terms of the technology, optical
switches are garnering millions of dol-
lars in research and development. The
technologies most researched are the
use of optical switches in nonlinear op-
tical switches, polymeric film, semicon-
ductor devices, and movable mirrors
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i micromachined in silicon wafers. De-

Source: ElectronCast Corporatior

the signal flow around the
DCS, and a wavelength-
selectable optical add/drop
multiplexer. As predicted
in the report, major ser-
vice interruption costs will
soar from $400 million in
1996 to over $1.5 billion in
2006. Despite falling
charge rates per
gigabit/kilometer of ser-
vice, the throughput car-
ried by each cable also will
increase. Fibers also are
predicted to change with
counts increasing from 1 in
1996 to 20 in 2006, to the
average data rate per
» wavelength quadrupling. Due to the
| costs associated with network disaster,
i fiber makers are working to ensure
i more redundant routes and cranking
' out big, fast, automated matrix
! switches. Finally, future applications of
1 photonic space switches will be posi-
]

[}

I

'

2006

tively impacted by the resurgence of
high-performance optoelectronic ICs.
For more information on the re-
port’s findings, contact ElectroniCast
Corporation by phone at (650) 343-
1398; fax (650) 343-1698; e-mail:
electronicast@msn.com.—DS
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40 YEARS AGO IN ELECTRONIC DESIGN ||
|

Paper Tape Reader: Fast Start, Stop

' Make Prototypes Compatible With Production, By Stephen P.

| collaborated to form these departments as close to the planned model as possi-

—

Capable of handling paper tape strips or reels with equal facility, this perfo-
rated tape reader can operate at speeds of up to 750 characters per sec, with less
than 5 msec start or stop time. At 300 characters per sec it stops in the space fol-
lowing the stop character. All standard 5, 6,7, or 8 level tapes are handled and
11/16, 7/8, or 1-in. wide tape can be used interchangeably. The unit includes
highly stable reading heads using silicon photodiodes; transistorized output dri-
vers for low impedance output, and mag- g T
netic amplifier reel servos. Digitronics &
Corp., Dept. ED, Albertson Ave., Al-
bertson, L.I., N.Y. (Electronic Design,
Dec. 15,1957, p. 83) ,

Paper tape readers still were being
honed to deliver higher levels of perfor-
mance, but with magnetic technology
improving rapidly, it already was be-
coming clear that paper tape technology
would have a limited lifetime.—SS

Sims, Filtron Co., Inc., Flushing, N.Y.

Although one of the most important topics in electronics today is reliability, '
many fail to realize that the story behind this ofttimes ambiguous term involves
many phases of the industry. Not least of these is engineering-production com-
patibility. Following is a report of how this problem was attached at Filtron ‘
Company, Inc., and what success was achieved. As this plan attains its full mea- I
sure of anticipated results , it is expected to more than repay its initial costs
through greater if filter economy and reliability.

In broad outline it was felt that much waste effort could be eliminated by em-
ploying the following three plans:

1. Having an engineering division cognizant of production capabilities and
constantly serviced by an individual to keep it so informed.

2. Utilizing a manufacturing system composed of separate yet integrated sec-
tions, with each section able to divulge, at any time, any and all information as to
its progress.

3. Employing a production engineer who would act as liaison between the two
main divisions. In addition to acting as a vehicle for all requests and information,
his task would include passing on all designs from engineering before acceptance
by production. On more complicated orders, he works directly with the engineer
while the prototype passes through the design stage.

Because of the possible returns, management, production, and engineering

ble. And today, these are working realities, whose functions are independent,
yet related as part of an integrated whole.(Electronic Design, Dec. 1, 1957, p. 90)

This article, presented here in somewhat abbreviated form,shows that the
wall that separates engineering and production was put up a long time ago. But
even 40 years ago, some groups were attempting to breach the wall.

Finally, a personal note: This wraps things up, not only for this colwmn in
1997, but for my career as an engineer and magazive editor: As of Nov. 1, 1997
(the deadline for this column), I've retirved... Well, not totally retired—1I'll be do-
ing a couple of projects for Electronic Design next year: I'll still put together this
column for each issue, and I'll manage the annual Bob Pease Supplement,
which will be published with the August 3, 1998 issue. I'd still like to hear from
readers regarding this column; if you see anything here that you want to take is-
sue with, complain about, or expand on, you can send an e-wail message to nie
at serupski@oorldnet.att.net.—Steve Serupski

Another Contest

is contest stuff must be going
around. Microchip Technology

is sponsoring Design98, a con-
test offering over $35,000 in cash
and prizes for the best engineering
designs based on the company’s
PICmicro 8-bit one-time-program-
mable (OTP) microcontrollers. The
contest is being held in conjunction
with Circuit Cellar Ink magazine,
a publication specializing in practi-
cal technical information for de-
signers and builders of microcom-
puter hardware and software.
There are three judging cate-
gories for the design challenges:
PIC12CXXX, PIC16CXXX, or
PIC17CXXX. For Best Overall
prize, the winner receives $5000 in
cash and a Hewlett-Packard
HP54645D Mixed-Signal Oscillo-
scope. In each of the categories
mentioned above, First, Second,
and Third Prizes garner $3000,
$2000, and $1000, respectively.
Then, there are the other prize
winning categories, all must incor-
porate any of the following Mi-
crochip devices:

© 24C00 world’s smallest serial
EEPROM (SOT-23 package)

e HCS300 KEELOQ code-hop-
ping encoder

¢ PIC12C5XX world’s smallest
microcontroller (8-pins)

e PIC16C924 microcontroller
with LCD driver

« PIC16F'84 8-bit enhanced flash
microcontroller

¢ PIC17C756 64-/68-pin micro-
crontroller with 10-bit analog-to-
digital converter

The prize for winning designs in
any of those categories is $500. The
deadline for entries to the contest is
March 2, 1998. Winners will be an-
nounced at the Embedded Systems
Conference East on March 31, 1998.
Additionally, winners will be fea-
tured in Circuit Cellar INK's May
1998 issue.

For more information on Circuit
Cellar INK or to obtain rules, an
entry form, or Design98 facts, con-
tact the magazine at 4 Park St.,
Vernon, CT 06066; (860) 875-2199;
Internet: http:/www.circuit cel-
lar.com.—DS

.
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Hope.

A TOTALLY NEW VISION

Pray.

Cross your fingers.

In today’s hyper-competitive economy, nearly every single
end-user product is being revamped to become more capable and
user-friendly. If vour job is to figure out how to do that, you may
be asking some hard questions of your current system architecture.

Consider asking these same questions of an architecture
that was developed for just this moment in time: the H8 line of
embedded controllers. These 8- or 16-but, register-based, RISC-like
architectures offer efficient execution of high-level languages, record
low power dissipation. an array of CPUs and large memories for
complex programs. Choose trom peripherals designed to enable
todav’s target applications, including the industry’s highest-density,
on-chip flash for in-system programimability.

But don't take what we say on faith! Prove it to vourself on
the application in question. Your Hitachi distributor has a limited
supply of H8 Evaluation and Development Kits at just $98. These
are the industry’s most complete kits and contain evervthing you
need to design, write, compile and debug your application solutions.

So, if your new toaster now has to answer e-mails. don’t get
down on vour knees, get online or pick up the phone and tell your
distributor you have to know the answer: the H8 Evaluation and
Development Kit.

AHHXAL i Al

$98. The complete H8 Eval Kit.
Everything to prove your solution.

E H h' www.insight-electronics.com
IIISIg 1-888-488-4133
www.marshall.com
Marshall i s00-261-9602 exe. 3155
{R WWww.reptron.com
SIRoN 1-800-778-4376

&3 STERLING. www.sterlink.com
ELECTRONICS 1-800-745-5500

Bookmark technical data at www.halsp.hitachi.com




Developing a custom power supply doesn’t have to
mean starting from scratch. With Lambda’s
complete line of EMI filter, PFC AC-DC and DC-DC
power modules, you can create the solution you

need in far less time than with a ground-up custom

PH600S 280-24
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B power supply. In fact, since the power
train is already developed, and there’s drastically less

DVT testing, you can be in production in 3 months



Lambda’s power modules enable in-fouse

ofeue/opmen/ of cusfom power solutrons.

instead of the usual 12 to 18 months. Give us a call at 1-800-LAMBDA-4, ext 8815, and find

Maybe that’s why our modules have found their way out how much simpler putting together a power supply is

l"’ [¥% into so many successful process control, ATE test ~ when you use the right pieces.
» . ‘v '
equipment and telecommunications applications.
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TECH INSIGHTS /QUICKLOOK

Change (Y2K) issue coverage, an

important, but often overlooked,
element of the entire conversion ef-
fort that stands out is education.
Other than seminars held during
large Information Technology (IT)
meetings, where does a novice Y2K
manager go for guidance? One option
offered by Learning Tree Interna-
tional is a three-day course called
“Implementing the Year 2000 Con-
version.” Learning Tree’s courses
are held in major cities, listed below,
and at individual facilities.

The course is designed to teach
project managers how to put to-
gether an effective strategy for tack-

looking at the Year 2000 Date

| ling their company’s conversion, how

to choose the right Y2K solution for
their environment, how to make the
date-field changes and calculations
via automated and manual tech-
niques, how to decide which service
vendors and tools will do the job, and

how to prevent programming mis-
takes in the conversion process. Sur-
prisingly enough, some COBOL or
database experience can be helpful,
but is not required for the course.
The course, number 285, breaks
the conversion down into six differ-
ent categories: Overview of the Year
2000 Problem, Scoping Your Year
2000 Problem, Upgrading Your
Code, Working with Tools and Ven-
dors, Testing and Phaseover, and
Contingency Planning. Beginning
with the overview, the instructors in-
troduce the Y2K problem, the conse-
quences, commonly encountered fail-
ures, and guidelines for the process.
Next, course participants are taught
how to perform a software inventory,
analyze business impact, and find
source code. Techniques are then dis-
cussed regarding the methods of up-
grading the problem code. Impor-
tantly, Learning Tree emphasizes
“getting it right the first time.”

When purchasing these
three products with
maintenance from
Interface Technologies:

or

SAVE

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

CALL

Product Training
Analog Modeling Services

Technologies,

FREE Training! *

800-357-1636

for information, prices or a quotation

Other Value Added Services from Interface Technologies:

* Free Traming and 5% discount ovoiiable only when products
an outhonzed resefler of MicroSim products. Offer

Start to Finish
MicroSim PSpice A/D
MicroSim PSpice
0/ *

on anyMlicroSim

product or maintenance
until December 31, 1997

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

MicroSim PCBoards
MicroSim Schematics

Installation Services
Configuration Services

are purchosed through Interfoce
voliid for U.S. customers only

PNTE RE A

400 ASHLAND
RIVER FOREST

Av

TECHNOLOGIES

IL 60305

CiE TEL 800.357.1636
Fax 708.366.4413
ENUE E-MAIL: SALES@|-T.COM
WEB WWW.I1-T.COM
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The topic that seems to stump and
stop many managers is choosing the
right tools and vendors for the job.
The course examines the popular
Y2k tools, how to build your own
toolset, and the risks and pitfalls of
upgrading.

The testing process of Y2K is the
most critical portion of the conver-
sion. Now that we’re nearly into
1998, all the emphasis for the next
year-and-a-half will be on testing and
contingency planning (OK, some em-
phasis will be on the legal issues that
will be popping up like sunflowers on

a hot late August day). <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>