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Raising the bar.

250,000 gates strong.

The newest, largest member of the FLEX® 10K
embedded programmable logic family — the
EPF10K250A — is now available. The EPF10K250A
device combines the flexibility of programmable logic
with the capacity and speed you need for even your
largest gate array designs.

Pump up your design efficiency.

Whether you use VHDL or Verilog HDL, our easy-to-use
MAX+PLUS" Il development system fits into your existing
design flow. The MAX+PLUS Il software interfaces with
all leading EDA tools, giving you the best quality of results
with the most efficient combination of speed and area.
Altera MegaCore™ and AMPP* megafunctions, which are
optimized for Altera device architectures, further increase
design efficiency.

When only the biggest will do.

With 250,000 gates, the EPF10K250A covers 80% of gate array
design starts. This device provides a 3.3-V core voltage with

o
LEX

e s

MultiVolt™ 1/0 to
interface to 5.0-, 3.3-,
and 2.5-V systems,
and is available in 3
packages of up to 2’*2
600 pins, including
BGA options.

The biggest —
bar none.

Visit the Altera web
site for more infor-
mation about all
FLEX 10K devices — and sign up for a free megafunction
literature pack. Use the integration density of the EPF10K250A
to raise the bar on your competition.

s“

Gate Array Design Starts by Gate Count (1997}

25K - 50K
150K - 250K

100K - 150K
50K - 100K

SQURCE:
Dazaquest

I FLEX 10K device density covers more than
80% of gate array design starts.

WWW.
altera
.com/bar

© Copyright 1398 Attera Corporstion, Altera, FLEX, FLEX 11K, MAX+PLUS II, MegaCore, AMPP, Muttivolt, and specific device designabons are trademarks and/or service marks of Afzers i the United States and other countries.

All other trademarks snd service marks are the proparty cf their respective holders. All rights reserved.




S ll o* Double your port density
ma. SpaCEo g and reduce your system
. » Ny costs with HP’s new MT-RJ

J ° . . .
the next I, fiber optic transceivers.
. a .
° ' Next generation networking equipment
genemtlon : can now achieve the same port spacing as
® RJ-45 copper systems - but with fiber
. optics. That's because the MT-RJ trans-
ceiver family is approximately half the
width of today’s duplex-SC fiber interface.
This increased port density means more
bandwidth per card with lower overall

system hardware cost compared to
existing fiber interfaces.

HP’s MT-RJ transceivers are available in a
2x5 multi-source Small Form Factor (SFF)
package for a variety of applications
including Fast Ethemet, Gigabit Ethernet,
ATM, SONET/SDH and Fibre Channel
with speeds ranging from 100 Mb/s
through 1.25 Gb/s. Add to that, availability
of multimode and singlemode capability
with 850 nm VCSELSs, 1300 nm LEDs and
1300 nm FP lasers and you have the
largest selection in the smallest packages.

Not only has HP reduced the size, but we
know how to reduce your design worries
too. With our proven, high-volume
manufacturing and world-class applica-
tion support, we'll work with you now to
design your higher-bandwidth, lower-cost
systems and get you to market faster.

MT-RJ - the next generation
transceiver. Available now.

www.hp.com/info/small

Check out our website or call:
1-800-537-7715 ext. 9978
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Expanding Possibilities |
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Let’s...

design

optimized

radio frequency
hardware/software

C

(

digital signal
processing

)

@

low-power/low-
oltage technolag

)

G

Portable power/
atiery management

Mobile phones mean freedom to communicate wherever and whenever we choose.
Fhilips Semiconductors is ready today with the competences and solutions you
need to ke that freedom to the next generation. Baseband (embedded DSPs),
RE design and low-voltage/low-power technologies are at the core of our expertise.
And our competence in hardware/software optimization, power management,
mixed-signal 1Cs, speech recognition, LCI) driver technology. packaging and

MCMs, - along with the industry’s broadest range of discretes - adds up to



a capability that has made us a world leader in wireless communications [Cs
With solutions covering the major mobile standards - digital cellular and cordless,

paging, wireless data/LANs and GPS - Philips Semiconductors frees you to create

the communications products for tomorrow’s generation. To find out more, visit

or call for more information
USA 1-800-447-1500, ext. 1580. Europe fax +31-10-284-3181, quote “voice”.
Asia fax +852-2811-9173, quote “ED".
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oes Your Modem Go?

B -~

In the hotly contested modem business, Now TAS modem test systems deliver If you are testing or evaluating
you need the tools that will put your  even more power and flexibility to help  subscriber or central site modems,

product in the winner’s circle. ensure the success of your product. give your product the best chance
TAS has been providing advanced testand = TAS Series 11 PLUS and 100 Series 10 Win the race.
evaluation solutions to modem industry Telephone Network Emulators are the “gold Go with the advanced modem

standard” of modem testing worldwide.
leaders for over twelve years. These advanced instruments provide
With the advent of new modem accurate, repeatable emulation of telephone
technologies such as 56K exchange conditions, analog impairments,

g and digital transmission facilities.
accurate and repeatable testing is !
8 The TAS 240 Subscriber Loop Emulator

more important than ever! tests your modem’s ability to deal with the
wide variety of central office to subscriber
connections — an especially critical factor
for V.34 and 56K modems.

8 Gemini & Gemini-PC dala analyzers
thoroughly test the throughput and error-
rate performance of external. PC-Card. and
controller-less modems.

m TASKIT" Software automates the
entire testing process and gives you
comprehensive performance reports

vtz

Telecom Analysis Systems, Inc.
34 Industrial Way East « Eatontown, NJ 07724-3319 = Phone: (732) 544-8700 = FAX: (732) 544-8347 = Email: sales@taskit.com = Internet: ttp://www.taskit.com

test and evaluation solutions
from TAS.
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33 Analog — Ripple Regulator Takes Off On Merced's
Command

* Hysteric controller enables speedy gd1)'|1}
and efficient programmable voltage- STORY
regulator modules for the 64-bit

processor.

38 Solving The Year 2000 Real-Time Clock Dilemma

¢ Failure of any part of a system to provide,
recognize, or process dates into the next century
can cause catastrophes.

46 Power-Conversion Chip Cuts Energy Wastage In
Off-Line Switchers

¢ High-voltage controller enables energy-effi-
cient, economical alternatives to ac wall
adapters and standby power supplies.

EMBEDDED SYSTEMS

51 Embedded Operating Systems Face Greater
Productivity Demands

o Customizable off-the-shelf software and inte-
grated networking solutions speed time-to-
market for embedded systems.

63 Optical Interconnects Penetrate Local-
Network Realm

o Thanks to advances in laser, packaging, and
test technology, optical interconnects prepare to
give Moore's Law new life.

70 Product Update: Fiber-Optic And Infrared Components

72 PIPS Produdts
Alnton

DEPARTMENTS
Editordal «. .o s e v 16
o [EEE down on H-1B

Technology Briefing ....18

® Paper cuts, ammonia

Sfumes, & lawyers

Technology
Newsletter ...21, 22, 24
Technology
Breakthrough ........ 26

e First commercial
OSMs shift 1,0 momen-
tum into high gear

* High-performance
Processors promise su-
percomputer through-
puts in workstations

Info Page

¢ (how to find us)
Index of Advertisers ..120

Reader
Service Card ....120A-D

ELECTRONIC DESIGN (ISSN 0013-4872) is published twice monthly except for four Copyright 1998 by Penton Media Inc. All rights reserved. The contents of this
issues in May an r, three issues in February, and three issues in November by publication may not be reproduced in who.e cr in part without the consent of the
Penton Media Inc., 1100 Superior Ave., Clevelond, OH 44114-2543. Paid rates for a  copyright owner. For subscriber change of adaress and subscription inquiries, call
one year subscription are as follows: $100 U.S., $170 Canada, $180, $200 [2%] 96-7000. Mail your subscription reauests to: Penton Publishing Subscription
International. Periodicals postoge poid at Cleveland, OH, and additional mailing offices. Lockbox, P.O. Box 96752, Chicago, IL 60693. POSTMASTER: Please send change
Editorial and advertising addresses: ELECTRONIC DESIGN, 611 Route #46 West, of address to ELECTRONIC DESI&

Hasbrouck Hejghts, NJ 07604. Telephone (20cl))m393-6060. Facsimle {201) 393-0204. Clevelond, OH 44114-2543

Printed in U.S.A. Tille registered in U.S. Patent Office.

N, Penton Publishing Inc., 1100 Superior Ave.,

@
=
5
S
8
~
g
w
a
4
z
(=
g
a




When A Leading Canadian Electronics

Company Needed Reliable Infrared Switches,

It Got Them From QT Optoelectronics.

Our Willingness To Work With You Sets Us Apart.

The standard plastic encapsulated IR switch couldn’t What is unusual is that the metal IR switch proved so
survive the OEM's manufacturing process, much less popular with so many customers QT Optoelectronics
the demanding application for which it was intended.  now offers it as a standard product.

So design engineers from QT Optoelectronics Of course we offer good products at a competitive
worked with the customer’s test engineers to develop  price. We couldn't stay in business if we didn't. But it's
and produce a metal case IR switch. our willingness, as well as our ability, to help a cus-

This is not unusual for QT Optoelectronics. Besides ~ tomer meet a unique requirement that sets us apart.
providing a wide range of standard compo- Call 1-800-LED-OPTO for more informa-

nents, the company is a leader in the design @ tion, or browse our on-line product catalog
and production of custom IR products.

at www.qtopto.com.
OPTOELECTRONICS

4 . 4 . 44
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* Improved process and designs add more gates | * Build your own “cable radar”
per chip, accelerate performance, and deliver 40 Years Ago .......48F
more flexibility. 101 Pease Porridge

* Bob’s Mailbox Think Internet .......48F
88 Leverage CPLD Flexibility In Customized
PCl interfaces 103 Walt's Tools And Tips Managing The Design
* Designers can match system needs more * Op-amp audio Faclory c...ccaeeee 48H
closely by building optimized PCI interfaces
logic devices. ® Digital ICs

* EDA Just 4 The Kids ......48)

o Test & Measurement

93 Use In-System Programming To Simplify

Field Upgrades Test Your Skill And Win

® The latest complex programmable logic de- 110 Reader’s Respond Big Prizes .......... 48L
vices help designers reduce system upgrade

costs and speed time-to-market. Lolli-Pop Tunes ...... 48N
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96A Highlights Of The 1998 Portable By Design
Conference And Wireless Symposium

Tips On Investing . ...48N
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LOOKING AHEAD:

® Annlog Design- A contributed Design Application article examines complex
video signals that must be switched efficiently using
commercially available switching arrays.

® EDA Speﬂul Reporl.................. EDA Editor Cheryl Ajluni looks ot the latest developments in
advanced packaging tools for pc boards, that bridge the gap
between IC and pc-board designs.

® Test & Measurement:............... Test & Measurement Editor Joseph Desposito previews this  COVER ILUSTRATION BY:
year's Infernational Test Conference {ITC), with emphasis ~ BRUCE JABLONSKI
on embedded cores.
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You're in w
the Driver’s Seat!

1-800-344-4539

® About Digi-Key —

® Pants Search #8

© Dntine Ordenng 4 L "

o Order Status 25+ N Y s
® Communication Center G u"&

® Electronic Catalog

® Indusiry Links ®

© New Productis® [ s * a
- Call, write fax or visit us'on the

Internet for your FREE CATALOG todayw

I iE s e s . Cat ot et s
o
o by it e,

Digi-Key Corporation
701 Brooks Ave. South
Thief River Falls, MN 56701
Toll-Free: 1-800-344-4539 « Fax: 218-681-3380
Order Online www.digikey com

For volume pricing on passive, interconnect and electromechanical product, call‘ ahﬂu asl for:
neV' DIGI-KEY® Volume Business Division
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Info Source ONLINE OVERVIEW
*Quicklook

| eldeas For Design

October 1, 1998 Volume 46, Number 22 |

*New Products Section See Electronic Design Online’s }
ssentilzsues Table of Contents to preview
what’s in store for you on the web!
Technology Lab NOW ONLINE:
Get In On The Fun!

Careers Beginning October 1, Electronic Dm?\ will be holding a contest for EEs who
«Job Bank fancy themsedves as creative writers. It you |ikefown'ieshorfstoriasorenrg'\c;y
Rt Oaraers ming poems, now’s your chance fo show off your skills. But here's

--your prose must contain as many names of EDA fool vendors as possi-
ble, and the piece cannot exceed 300 words in length.

Extras The contest will run until November 30. Winners will be announced via Elec-
*Columns tronic Design Online on December 15, and they will be awarded one of a
*Distributors group of prizes donated by EDA tool vendors. Sound like fun2 For further de-

tails, see our home page at www.elecdesign.com.

Community
*Book Shelf
EDTN

I eTrade Shows R
*Engineer Store
*Comedy Club network
y EXCLUSIVES
e-link European telco industry group addresses issues close to their heart
NEWS
About Up-to-the-minute industry news updates via the EDTN Network

Electronic Design TECHNOLOGY LAB

New standard enhances interactive cable TV services

NEW PRODUCTS SECTION

Link to the latest product features as reviewed by EE Product News

ELECTRONIC DESIGN ONLINE

—your best source for technical
information on the World Wide Web!
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One Powerful Web Site.

Power-One’s on-line PROBE helps you select
the right power supply for your application.

P T Tl ———r Y
power sypreies  ICSEUN TTOERN) RO KN N

Locate AC/DC and DC/DC Products

Locate AC/DC Products

s ';@/ Wesse enter pour prodit requirements delov:
"

IUHBER OF YOLTAGE OUTPUTS:
. )
£ VFUT YOLTAGE RANGE (Enter vadees from 3.5 te T i

Yo ’ High V“:l .
5\ anter o single voltage in the LOW bax} v

eing [ (Start AC/DC Product Selector) N &
e 3
- i . "

ocate DC/DC Produc

'A'\»:,‘.‘i

& POWer-one

AC/DC Linears Over 70 Models from 6-280 Watts P”wer S”PPL les

AC/DC Low-Power Swilchers Over 100 Models from 30-250 Watts
AL/ Mid-Power Switchers | Over 30 Models from 225-550 Watts 740 Calle Plano + Camarillo, California 93012
(800) 765-7448 « FAX (805) 388-0476

ALODC Wah-Fower Swilchers | Over 10 Million Configurations from 500-4000 Watts
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XILINX.
The leader In

rogrammable logic
y dgsign softwarg.

Design Advantage Theirs

1 Million Gate FPGA

Fastest Timing Driven
Compile Time

Min. Timing Support

Graphical Constraint Entry

Check it out for yourself! Xilinx scores as the
industry’s most flexible and complete software
solution available for programmable logic. And,
with the introduction of version 1.5 for both our

v
v’
Volt/Temp Prorating \/
v
v’

Push Button Performance

now offers an unrivaled feature set that guarantees
optimized performance. We call it AKA speed
technology. You'll call it the most intuitive and
efficient tool-set you've ever used!

Alliance™ and Foundation™Series

Software, we now set a new

standard for design simplicity.
It all starts with a push-

it's All About

Software leadership

From the industry’s
broadest selection of
pre-verified cores, to
lightning fast compile times

button interface that delivers high-performance
results for every device we make. From our 3.3V
FastFLASH™ CPLDs, to our 1 million gate Virtex™
FPGA, Alliance and Foundation Series Software

and board-level verification, Xilinx Foundation
and Alliance Series software is designed to
work the way you do. To deliver "hand-crafted"
results...automatically!

www.Xilinx.com
$7 XILINX®

The Programmable Logic Company

© 1998 Xilinx, In., 2100 Logic Drive, San Jose, CA 95124, Europe +44-1-932-4001; Japan +81-3-32979191; Asia +852-2424-5200; Xilinx 5 a regi demark and The P

Logic Company is a service mark of Xifinx, In.
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DPO?

Been there.
Done that.




Better. Faster.

Introducing the new LeCroy LC584AXL

e Second-Generation Persistence Technology
* Longest Acquisition Memory
e Powerful CPU

While some vendors have just announced the capability of capturing repetitive signals, formatting the data into
a pixel map and then “digitally” aging the persistence display, LeCroy has provided this capability for two years.
And now we have second-generation persistence technology that allows all the data in a persistence map
to be used for precision measurements. The newest member of the LC family of color oscilloscopes sets two
industry records: it provides 4 Mbytes of data acquisition memory per channel, and it offers a powerful CPU.
if you work with complex signals, the extra memory and computing power will give you more precise signal

capture and faster answers. Visit us on the web and see how to get there better and faster with LeCroy.

LeCroy

www.lecroy.com/axl 1 800 4LeCroy
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Serial/Parallel

Conversion or
Networks

Parailel to Serial

I) Serisl Out

LV.)J

Parallel

Dﬂl and
Strobes

WltcSm

Parallel Parallel

5=
Cv)n CcYz33
Seriul to Parallel

Paraliel Out
S rial In 4
& Strobes,
and Mode
C Y233 Selection

Host Ring
Serial Ring Network with up to

255 Nodes or Stations (2048 /O Lines)

i (p—
CYZIINP CY233 wewmds CY22)
F $T $

Party Line
Alternate Topology for 256
8-Bit Ports or 2K 1/O Lines

HOST

CV 23] cyan

TTL Dalat
8-Bit 10

CV?'.‘ )

$

The CY233  ™eng,,
Is available e,

from stock @ $45/eq, the
$30/25, $27/100. $16/ 1k
Prototyping kit also avallabie. Call
for free info or to order $10 manuat.

PO Box JGO0 ¢ San Gregorio CA 94074
T 0-726- 300 0-726
WWw. Control(‘hnps com
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EDITORIAL

IEEE Down On H-1B

he [EEE issued an “action alert” last month, urging its members and
T other technical professionals to tell Congress not to expand the H-1B visa

program without providing worker safeguards. The IEEE has opposed
the version of H.R. 3736 (passed by the House in July) which would raise H-
1B visa limits by 190,000 over the next five years. This bill would also limit re-
cruitment and no-layoff provisions only to employers whose H-1B employees
constitute at least 15% of their workforce.

You'll recall that many high-tech industry suits want Congress to lighten
up on restricting the number of foreign workers allowed to enter the land of
opportunity. That way, those workers can catch the first available bus to their
office parks. On the flip side, IEEE-USA President John R. Reinert isn’t too
thrilled with the idea that a portion of his 220,000-member U.S. engineering
team could be standing in unemployment lines.

“The increase is too large and too long, and the worker safeguards too lax
to prevent harm to our high-tech workforce and the long-term vitality of the
U.S. technical infrastructure,” says Reinert. He also fueled his argument by
stating that in the past few months, 220,000 jobs have been cut by technology
companies. And, the unemployment rate for electrical engineers has nearly
tripled.

“If there ever was a bad time for Cong1 ess to bring in a half-million inden-
tured, high-tech guestworkers, this is it,” Reinert said.

Apparently, proponents are schedu]ing a lot of lunch dates in Georgetown
lobbying their favorite congressman to back the bill, which was scheduled to
come to a vote in mid-September. And the IEEE is (as I write this in early
September) getting its PR machine in motion to light a fire under its mem-
bership so they will voice their opposition to their favorite politician.

I received a ton of e-mail and letters from you when [ addressed the
U.S./foreign worker problem in previous editorials. The majority of you do
not believe there is a shortage of skilled engineers in the U.S. And if there is,
you point out, shouldn’t the company invest in additional training to bring its
engineers up to snuft? Or, as some e-mail noted, shouldn't the burden to up-
grade skills be placed on the individual?

All very good questions. I just hope Congress can get beyond Bill and Mon-
ica and focus on the important issues.

Tom Halligan
Editor-in-Chief
thalligan@penton.com
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ou already know our “No Excuses” one-time programmable Yisit our website for complete information
microcontrollers are available right now—right off the shelf You don’t need to search the universe to find everything you need—OTP
Our most popular OTPs listed below are available worldwide device specs, application notes, development tools, third-party developers,
through most Motorola distributors. product availability, distributors and additional information—all you have to
Also available off that same shelf are four different levels do is reach for your mouse and visit our virtual OTP shopping mall on the Web.
of development support for each device—from free software We're dedicated to getting you the OTPs with the development support you
on our website to high performance development tools. need. When you need them. Visit www.motorola.com/semi/otp and
¢ Free Windows® software see for yourself.
*$99t In-Circuit Simulator Kits (complete-fully assembled)
¢ $950! Real-Time In-Circuit MMEVS Development Kits
{complete-fully assembled)
*$3,450" High Performance MMDS Development Kits o Ak Ll g, LAl HEYS hlF A

{bytes)
(complt.:te fu"y assembled) . 68HC705K]1 Mé68ICS0S5) + ITMMEVS0SK] KITMMDSO0S5K]
... all with complete documentation and software. 68HC705]1A M68ICS0S) KITMMEVS05K] KITMMDSO0SK]
68HC705P6A . 7 Me68ICS0SP KITMMEVS0SP6A  KITMMDSOSP6A
68HC705C8A C M68ICS0SC KITMMEVS0SC KITMMDS05C
68HC705C9A M68ICS0SC KITMMEVS0SC KITMMDS05C
68HC705B16 M68ICSOSB KITMMEVS0S5B KITMMDS05B
68HC705L16 KITPGMROSL16 KITMMEVS05L16 KITMMDSOSL16

tSuggested resales

als
)

Digital DNA

Windows is a registered trademark of Microsoft Corporation. fl’O m M OTOI'Ola

© 1998 Motorola, Inc. Motorola is a registered trademark and Digital DNA and the DigitalDNA logo are trademarks of Motorala, Inc.
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Advanced Controls for
Data Acquisition and
Instrument Communicati
ComponentWorks™ is a suite of
ActiveX controls for developing
custom test and measurement
systems. Integrate instruments and
measuring devices using a variety of
hardware interfaces with intuitive
and powerful 1/0 controls.

* GPIB o VXI
* Plug-in data ® Serial (RS-232)
acquisition

Real-Time User Interfaces
Make your application easy to use
with highly configurable instrumentation-
style user interface controls.

* Graphs ¢ Switches
e Charts e LEDs
* Gauges * Slides
* Knobs ¢ Tanks

¢ Thermometers e And more...

Advanced Mathematical
Analysis

Perform sophisticated mathematical
analysis using an extensive library
of advanced analysis functions,
including statistics, curve-fitting,
signal processing, and array
operations.

For Free Evaluation Controls
Visit www.natinst.com/cworks
to download full-featured
evaluation controls.

TECHNOLOGY BRIEFING

Call (800) 6616063
today for a FREE
ComponentWorks
brochure and ordering
information.

NATIONAL
INSTRUMENTS

U.S. Corporate Headquarters
Tel: (512) 7940100 e Fax: (512} 794-8411
info@natinst.com ¢ www.natinst.com

© Copyright 1998 Nationat instruments Comoration, Al
rghts reserved. Product and COMOny names ksted are
trademarks or trade nemes of their FeapECTve COMpaNies.
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Paper Cuts, Ammonia Fumes, & Lawyers

used to be a young engineer-in-training. “Drafting dog” was my informal job
Ititle. As part of Northeastern University’s co-op program, [ was a drafting

dog on six-month cycles. During alternate six-month cycles, I studied toward
my EE degree. The major requirements of the job included doing all the “dog”
work in the drafting department.

I was constantly filing and making copies of engineering drawings—every-
thing from schematies and fabrication drawings to assembly drawings. Occupa-
tion hazards arose, like the paper cuts made by the sharp edges of blueline paper
and the strong stench of ammonia from the blueline machine. But, I stayed
strong. I hung in there and actually became rather territorial about the drawing
storage room. If someone took a drawing out to look at, I wouldn't let anyone file
it again except me. I didn't want anything misfiled or misplaced. I ran a tight ship.

Recently, memories of those days filtered up from the depths of my brain. Late
this summer, the VMEbus International Trade Association (VITA) called upon
its members to search for prior art (drawings and other documents) related to a
pair of patents that Nortel intends to enforce. Prior art, in this case, refers to doc-
uments dated before the Nortel patents were issued in 1985. Hearing about this,
all I could picture were hundreds of managers of en-
gineering departments sending drafting dogs like
me searching through old flat files for drawings. I
then imagined the drafting dogs making stacks of
copies on the blueline machine.

In case you haven't heard, there’s a major tussle
over patents going on in the bus/board business.
Nortel, a formidable player in telecom and a mem-
ber of VITA, claims the front-panel implementa-
tions that comply with the IEEE 1101.10 standard
require technology for which Nortel holds the
patents. Nortel sent letters to a number of compa-
nies with IEEE 1101.10-compliant products, asking
them to contact Nortel regarding licensing require-

ments. Both front-panel keying and EMI shielding,
as specified in IEEE 1101.10, is an important part of COMPUTER SYSTEMS
VITA 1.1-1997 (VME64x extensions to VME64), a proposed ANSI standard.

By calling for prior art, VITA is exploring two questions. First, do the Nortel
patents cover 1101.10-compliant implementations? Second, if they do, does prior
art exist that may not have come to light when the Nortel patents were issued?
While patent examiners have a working familiarity with patent databases—and
access to them—they may have missed prior art held in the public domain. Nat- |
urally, the manufacturers and users of VME technology are the best source for
“public domain” prior art. VITA asked its members and VMEbus users to pro-
vide them with any prior art which may be applicable to front-panel EMI shield-
ing and keying.

It’s too soon to tell what the impact of the Nortel patent situation will be on
the VME business. If forced to pay licensing fees on the technologies, some of
the smaller VME vendors will suffer the most. CompactPCI board vendors are
caught up in this, too, because CompactPCI also makes use of the IEEE 1101.10
front-panel technology.

The growing importance of IP and patents makes the job of engineers, and

| | particularly engineering mangers, all the more complex. In the past, engineer-

ing managers “only” had to worry about meeting their very aggressive time-to-
market schedules and cost budgets, as well as the difficulties of concurrent soft-
ware/hardware development and test. Now, every time an engineer has a new
idea on how to hook two gates together, he or she has to do a patent search to
make sure no patent has been infringed.

In my career, I never did rise to the level of engineering management. I won-
der—would I rather deal with paper cuts and the smell of ammonia than with
lawyers and patent disputes? It’s a tough call.

Readers can reach me via e-mail at jeffc@empire.net
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Conference To Study
State Of Telecomm In

° ° ]
Bosnia-Herzegovina
Aconference to be held later this |

month in Geneva, Switzerland,
will review the state of telecom-

munications in Bosnia and Herzegov-
ina, and adopt a blueprint for the re-
construction of the network, systems,
and facilities. The conference, spon-
sored by the President of Bosnia and
Herzegovina, Mr. Alija Izetbegovic,
will also be among the first public
gatherings where the new telecommu-
nication law, elaborated under the
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aegis of the International Telecommu-
nication Union (ITU), will be pre-
sented and explained. The I'TU will
work in close cooperation with the Eu-
ropean Bank for Reconstruction and
Development (EBRD) and the Office
of the High Representative (OHR).
Its aim is to inform business and eco-
nomic partners of the measures taken
to provide a clear and transparent
telecommunication environment with
a view to enlisting their support in the
reconstruction efforts.

The draft law is the result of more
than one year of consultations and ne-
gotiations between the representa-
tives of Bosnia and Herzegovina,
which took place at the ITU Head-
quarters in March, April and May of
this year. The law is regarded as one of
the first major joint “products” arising
from a consensual approach between
all parties, and hopes to consolidate
the country’s longer-term political and
economic base through solid telecom-
munications institutions. For the first
time, representatives of the Council of
Minister of the State as well as the two
entities of Bosnia and Herzegovina—
the Federation of Bosnia and Herze-
govina and the Republika Srpska—
have unanimously agreed on the
country’s telecommunication legal
framework. For more information, go
to the ITU’s web site at
wuww.itu.int/newsroom. RE

Alliance Promotes PXI
For Measurement And
Automation

and industrial companies have

M banded together to form the

PXI Systems Alliance. Its purpose is
to promote and maintain the PXI (PCI
eXtensions for Instruments) specifica-
tion. This specification adds instru-
mentation capabilities to Compact-
PCI, an industrial computer standard
supported by more than 300 compa-
nies. National Instruments, Austin,
Texas, announced PXI and the PXI

specification in September 1997.
The Alliance is composed of compa-
(continued on page 24)

ore than 40 test, measurement,
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This season’s IC highlights from Unitrode help your designs perform with greater efficiency at
substantial savings. We’ll provide samples and free application information. Give us a call today.

integrating Our Strengths ucc3os7
Unitrode Corporation and The UCC3957 battery protector
BENCHMARQ Microelectronics, provides complete voltage

Inc. have merged. This combination
is unbeatable’ Together, Unitrode
and Benchmarq now offer a
complete line of IC solutions

for portable and standard power
management applications, with
much more to come. Check our

protection and over-current
protection for three or four
cell lithium-ion battery
packs. This device is used
in conventional and *“smart”
battery packs for equipment
such as laptop computers

BENCHMARQ website for more info! and portable instruments.
www.unitrode.com Reader Service 165  www.unitrode.com/products/portable/ucc3957.htm Reader Service 166
UCC5341 and UC(5342 bq2056
Receiver and transceiver low The bq2056 charge-control

current devices, these IrDA ICs
are used im portable electronics
applications. These devices
support the analog section of
the IrDA 1.0 standard, and have
very low current consumption
when active, making them
excellent when power

savings is at a premjum.

IC for single-cell lithium-ion
battery packs is ideal for
precision low-dropout linear
regulator design using a mini-
mum number of components.
Its proprietary AutoComp™
technique enables the battery
to reach optimal capacity in
the shortest time.

www.unitrode.com/products/portable/ucc5341.htm Reader Service 167  www.benchmarg.com/prod/bq2056.htmi Reader Service 168
www.unitrode.com/products/portable/ucc5342.htm

UCcs63s8 UCC3831/38531
U ( c 5 6 3 8 The UCCS638 SCSI Multimode Unitrode’s UCC3831/38531
active termimator provides a smooth family of hub power controllers
S PI -2 (0 111 p I | a nt transition from single ended to low provides a complete, fully USB-
.I S . I voltage ditferential (LVD SCSI). compliant power management
5 Y, _Igna 1' n,g_s_ It contains all functions required solution for self-powered USB
Sl to terminate, auto detect and hubs. The devices offer four
switch modes for SPI-2 bus separately regulated 5V pon
architectures. With the Quad Flat power outlets, each capable
Pack packaging, the UCC5638 of delivering at least 500mA,
offers the smallest footprint for providing a single chip solution
space-constrained boards. for most hub power applications.
www.unitrode.com/products/interface/ucc5638.htm Reader Service 169  www.unitrode.com/products/linear/ucc3831.htm Reader Service 170

www.unitrode.com/products/powsup/uce38531.htm
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TECHNOLOGY

NEWSLETTER

(continued from page 22)

nies from North America, Europe, and
Asia. Members share a common com-
mitment to end-user success with
open, multivendor PXI systems for
applications in test and measurement,
industrial automation, data acquisi-
tion, and instrumentation. Their pri-
mary goal is to improve the effective-

ness of Compact-PClI solutions in mea-
surement and automation through use
of the PXI specification. The charter
of the group is to promote PXI, ensure
multivendor interoperability, and
maintain the PXI specification. PXI
Systems Alliance membership is open
to vendors who share the PXI philoso-
phy and objectives, and want to pro-
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duce and promote solutions compati-
ble with alliance goals.

Membership information is avail-
able on the PXI Systems Alliance
Web page at www. pxisa.com. JD

OVI Approves IEEE
1364 Verilog-AMS

Standard Extension

he EDA (Electronic Design Au-
Ttomation) industry organization

known as Open Verilog Interna-
tional (OVI), Los Gatos, Calif., has re-
cently announced its approval of the
Verilog-AMS (analog and mixed sig-
nal) standard. This standard, which
serves as the analog/mixed-signal ex-
tension to the IEEE 1364 Verilog
HDL (hardware description lan-
guage) standard, will help expand the
reach of Verilog to both analog and
mixed-signal designers. In addition,
it’s expected to serve as a key enabling
technology for the design of next-gen-
eration complex systems and ICs.

The standard, which traces its origin
back to work done by OVI’s Technical
Subcommittee (TSC) for Verilog-A in
1994, is based on fundamental princi-
ples of mathematics and physics. As a
result, it enables the description of sys-
tems composed of mechanical, electro-
magnetic, and electrical sub-systems.
In particular, it allows designers to
work within the context of a top-down
design methodology for analog and
mixed-signal modeling. Here, they can
use a single language to model and sim-
ulate a mixed system, such as a car’s en-
tire brake system with its mechanical,
electrical, and digital controls, as well
as motors and analog drivers.

Currently a number of companies
are either planning to support, or are
already using, the standard. These
companies include Analogy, Apteq, Ca-
dence, Motorola, National Semiconduc-
tor, and Transcendent Design Technol-
ogy. Efforts are now underway by OVI
to pursue IEEE standardization of the
Verilog-AMS standard. For more in-
formation, or to receive the latest draft
of the Verilog-AMS standard, contact
OVI at (408) 358-9510; www.ovi.org. CA

Edited by Roger Engelke
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TECHNOLOGY BREAKTHROUGH

First Commercial OSMs Shift
1,0 Momentum Into High Gear

software-driver independence for

computer systems, the Intelligent
I/O (I:0) Special Interest Group (SIG)
has announced the availability of Op-
erating System Service Modules
(OSMs) from Microsoft Corp., Red-
mond, Wash.; Novell Ine., Provo, Ut.;
and SCO, Santa Cruz, Calif.

Hewlett-Packard Co., Palo Alto,
Calif.; IBM Corp., Armonk, N.Y.; and
Sun Microsystems, Palo Alto, Calif.,
have also announced their support for
the 1,0 architecture in future operat-
ing-system products.

An OSM is an integral component
of the I,0 architecture. It provides the
interface between the host OS and the
1,0 message layer. It also represents
the portion of the driver that forwards
host-OS requests to a hardware de-
vice module (HDM) for processing.
I,O OSMs now include Microsoft NT
4.0 (storage), Novell NetWare 4.11
(Storage and LAN), and SCO
UnixWare 7 (storage, management
OSM, and LAN beta).

More On The Way

In addition, HP has announced that
it plans to support the I;0 architec-
ture in its 64-bit, HP-UX 11 operating
environment in the first quarter of
1999. IBM will support the 1,0 specifi-
cation in the next version of its 0S/2
Warp Server in early 1999. And, Sun
Microsystems has announced that it
will implement the 1,0 specification in
its Solaris products.

Traditionally, hardware vendors
have had to write a specific driver for
their card, then get it validated in the
0S. With an [,0 OSM, the company
writes the top half of the driver as
linked to a common interface. If all the
hardware vendors write to that stan-
dard interface, the OS vendor only has
to validate one driver interface, yet,
has access to many hardware drivers.
Conversely, designers on the hard-
ware side can write one driver, and
have access to all of the operating sys-
tems that support I,0.

“For over a year, the major OS ven-
dors have been in process with beta
versions of these OSMs, which are

T aking a major step toward true
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available to SIG members on the 1,0
SIG web site,” says Michael Rex, In-
tel's marketing manager for 1,0.
“That’s helped product development,
but now that there are commercial 1,0
implementations, computer system
vendors can shift toward delivering
products based on the I50 architec-
ture specification,” says Rex.

Formed in early 1996, the 1,0 SIG
now boasts more than 135 members.
Its basic objective is to provide an I/0
device-driver architecture that is in-
dependent of both the specific device
being controlled and the host operat-
ing system. This is achieved by logi-
cally separating the portion of the dri-
ver responsible for managing the
device from the specific implementa-
tion details for the OS it serves.

By doing so, the device manage-
ment portion of the driver becomes
portable across multiple operating sys-
tems. I,0 also acts to hide the nature of
the communication between various
mechanisms, providing processor and
bus technology independence.

Meanwhile, the I,0 SIG is working
on a new version of the overall 1,0
specification. Code-named Yellow-
stone, this release will include three
key elements: support for Hot-Plug
PCI, support for 64-bit addressing (or
greater than 4 Gbytes of memory),
and a new messaging model capable of
polling.

The new message scheme is ex-
pected to enhance performance. The
SIG has task forces focusing on each of
the three areas, and they’re develop-
ing a demo for proof of concept. By the
end of the year, Rex expects those ef-
forts will be complete. Following that,
the documentation will be prepared,
and Yellowstone ratified in the first
quarter of next year.

While most of the initial market of
I,0isin LAN server and data-storage
applications, there’s growing interest
among specialty and embedded applica-
tions. Today, storage and LAN are two
very-well-defined classes for I,0. And,
board vendor Cyclone Microsystems
Inc., New Haven, Conn., wants to en-
sure that within the 150 specification
there is a generic class that doesn’t have

to be classified as LAN or storage.

With that in mind, the company
crafted a generic OSM that lets very
primitive messages do the work. Cy-
clone made a proposal to the 150 steer-
ing committee to make that generic
class driver a part of the spec. Cur-
rently, the committee and the 150 ar-
chitects are reviewing the proposal,
and “if everyone is favorable to it, we’ll
approve it,” says Rex.

Chip Vendor Participating

For it’s part, chip vendor PLX
Technology Inc., Sunnyvale, Calif.,
the only vendor actively participating
in the I,0 SIG, focuses on embedded
applications. The company recently
announced the newest version of its
1,0 software development kit (SDK).
The SDK allows designers to create
industry-standard and private-plat-
form PCI and I;0 designs using the
IBM PowerPC 401, Motorola MPC860
PowerQUICC, and other micro-
processors. The new SDK version 1.5b
leverages advanced programming in-
terface (API) libraries in PLX’s new
PCI SDK 2.0 software development
kit for PCI design.

Software written for PCI 9080 ref-
erence design Kits requires minimal
modifications to add support for new
[50-compatible chips, like PLX’s re-
cently introduced PCI 9054 I/0 accel-
erator and I0P 480 1/0 processor.

The 1,0 SDK 1.5b features the
PLX I,0 Manager, which includes all
the functions required to implement
an I/0 processor (I0P) as required by
the 1,0 version 1.5 specification.
These include the 1,0 shell message-
passing protocol, configuration com-
mands, and a set of general purpose
commands. The libraries included in
the 1,0 Manager may be linked to
other control software for the IOP, and
do not require an I,0 real-time operat-
ing system.

IOP developers only need add the
actual device-driver software appro-
priate to the PCI chips on top of this
messaging layer to create the finished
IOP. 1,0 Manager relieves the devel-
oper of the task of creating an I,0-ar-
chitecture-based messaging interface.

For more information on 1,0, con-
tact the 1,0 SIG, 404 Balboa St., San
Francisco, CA 94118; (415) 750-8352;
(415) 751-4829 (fax); www.i20sig.org.

Jeff Child
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structions, as well as for floating-point
add and multiply. Divide and square-
root instructions have longer latencies:
17 to 24 cycles depending on the opera-
tion, and whether it’s single or double
precision. A five-read-port/four-write-
port register file supports the floating-
point/graphics pipeline.

Like the Alpha processor, the Ultra-
SPARC III will employ a 64-kbyte,
level-1 data cache, but it will be four-
way set associative rather than two-
way. However, in addition to the data
cache, the Sun processor includes a 2-
kbyte, level-1 prefetch cache and a 2-
kbyte, level-1 write-cache, both of
which are also four-way set associative.
The processor supports an off-chip, L2
direct-mapped cache of from 1 to 8
Mbytes, using a 256-bit-wide data bus
to achieve a data-transfer bandwidth of
6.4 Gbytes/s. Internal caches use 64-bit
buses to move data, but also operate
faster, with data transfer rates as high
as 184 Gbytes/s (L.1 prefetch cache).

The prefetch cache allows concur-
rent fills and dual reads to occur. It han-
dles eight outstanding software
prefetch requests. The cache also man-
ages autonomous hardware stride
prefetches and fully coherent operation.

Examining ways to lower cost and
improve performance in their main-
frrame systems, designers at IBM devel-
oped a multichip CMOS processor, the
G5, to replace the G4 CPU in the S/390)
mainframes. The multichip module
gives the S/390 faster cycle times; a bet-
ter clocks-per-instruection ratio; im-
proved reliability, availability, and ser-

[}
t
]
[l
1
I
I
1
[}
[}
I
}
1
I
L]
I
]
[}
]
'
1
1
1
1
I
[}
I
|
[l
1
[}
I
I
[}
I
[}
]
I
1
1
1
[}
]
'
t
'
t
b
I
I
1
I
1
I
[}
I
I
!
!
I
1
I
1
I
]
]
]
'
1
]
'
]
]
[l
'
[l
[l
I
1
I
I
I
1
I
I
I
1
1

2. The pipeline in the UltraSPARC IIl RISC processor, being developed by Sun Microelectronics,
has two major sections. The front end does most of the instruction setup, and the back end
performs integer execution and in-parallel, floating-point, or graphics instruction execution.

viceability; and architectural features
that also improve performance. The re-
sult is 150 MIPS in a uniprocessor con-
figuration, and 1040 MIPS in a 10-way
CPU configuration. Those numbers are
about double that achieved with the G4
and previous bipolar implementations.

Based on a 0.25-um (drawn) CMOS
process with up to six levels of metal,
and operating from a 1.9-V power sup-
ply, the CPU developed for the module
packs about 25-million transistors, and
consumes about 25 W. Integrated onto a
14.6-by-14.7-mm chip, the processor has
been clocked in various laboratory test
systems at up to 600 MHz. Initial com-
mercial units, though, are specified for
500-MHz operation.

On the chip is a 256-kbyte, level-1
cache (four-way set associative) that
holds instructions, operands, and milli-
cocle data. (Millicode is a type of microc-
ode used to implement complex S/390
instructions). The chip uses a 256-byte
line size, and the cache is complemented
by a 1024-entry, translation look-aside
buffer and a 204&-entry branch-target
buffer. The chip also includes a 32-kbyte
writeable control-store that holds rou-
tines for 64 of the most commonly used
instructions executed by millicode.

The CPU architecture is a single-is-
sue, in-order execution structure, with
a seven-stage pipeline. To deal quickly
with interrupts and other operations, a
special recovery-register unit (R-unit)
on the chip holds a check-pointed copy
of the processor’s microarchitected
state (256 registers, each 32/64 bits
long). And, shadow copies of the gen-

eral-purpose registers, floating-point
registers, and certain R-units are dis-
tributed throughout the chip’s instruc-
tion and execution units. So if some-
thing goes awry, the processor can
quickly recover its state and continue
operation.

The on-chip floating-point unit
(FPU) supports IBM’s traditional S/39%0
hex floating-point architecture, but now
also supports IEE E-754-compliant ex-
ecution. The FPU includes 121 new op-
codles to support extended operations
and new capabilities.

As mentioned, the CPU is part of a
multichip module that holds up to 12
processor chips (10 active, two as
spares); two L2 cache control chips; and
up to eight, L2 cache dataflow/array
chips. Additional resources on the mod-
ule include four I/0 channel interface
chips, each with six ports that connect |
to the S/390 channel subsystem. Each
port can run at 333 Mbytes/s in each di-
rection, and all 24 ports can run simulta-
neously. Complementing the CPU mod-
ule are up to four memory cards, each
containing four banks. Each card can
hold 6 Gbytes of DRAM.

Taking a different approach to sys-
tem integration, designers at Hewlett-
Packard opted to ecram as much cache as
they could onto one of their PA-RISC
processors. Consequently, in a presen-
tation at Hot Chips, they wowed many
attendees with the details of the PA-
8500, a 64-bit processor with 1.5 Mbytes
of level-1 cache. With all the other asso-
ciated memory support functions for
the branch-target cache, tag bits, regis-
ter files, ete., about 80% of the 140-mil-
lion transistors on the chip are used by
memory-related circuits. The extensive
use of memory also helps keep power
consumption to an expected 10to 15 W.

The main caches are divided into a
500-kbyte instruction cache with four-
way set associativity, and a 1-Mbyte
data cache that is also four-way set as-
sociative. Both caches support either
32- or 64-byte line sizes. The I-cache
provides four instructions per cycle to
the CPU core, while the D-cache allows
two accesses per cycle. This way, the
CPU can rapidly access the data it
needs, reducing latency. The data cache
also employs a store queue for faster
writes back to the memory, and allows
data prefetching so that it can be
prestaged for the CPU.

Dave Bursky
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® Exploring power-management design issves for advanced microprocessors

s microprocessor design
A rapidly jumps from 32- to

64-bit architectures,
stringent design requirements
follow right on its tail. Issues
such as the load transient re-
sponse and the amount of
power a processor can dissi-
pate have led to a demand for
complex, low-voltage power
controllers that push the per-
formance envelope to new
heights.

Intel’s upcoming 64-bit
Merced processor, for instance,
requires about 30 A of operat-
Ing current at lower voltages.
This is in stark contrast to the
18 to 20 A needed by current
generation 32-bit Pentium IIs
and comparable processors. In
addition, the power require-
ments for this type of proces-
sor shift rapidly with changes in load.
The voltage regulator module (VRM)
or de-de converter powering such a
processor must be able to respond to
these demands, while furnishing the
multiple voltages needed by the
processor’s CPU core and I/0s. Need-
less to say, the new generation power-
controllers are expected to consume
very little power. They’ve raised the
efficiency bar, but can all these fea-
tures come at a low cost?

Powering 64-Bit Processors
Key semiconductor manufacturers

of power-supply controllers have be-

gun addressing the strict voltage and

Ashok Bindra

OVER FEATURE

current requirements of the high per-
formance 64-bit Merced procesor.
Texas Instruments Inc. leads the pack
with an early announcement of work-
ing silicon that powers the Merced and
any other foreseeable processor. T1I
exploited its 1.0-um LinBiCMOS
process to create the TPS5210. A pro-
grammable, synchronous-buck-regu-
lator controller, the TPS5210 meets—
and even beats—the Merced’s power
demands.

To comply with Intel's VRM specifi-
cations for the 64-bit processor, which
is expected to be released sometime
next year, the TPS5210 is in produc-
tion in 28-pin SOICs, as well as in the

Ripple Regulator Takes Off
On Merced’s Command

Hysteretic Controller Enables Speedy And Efficient Programmable
Voltage-Requlator Modules For The 64-Bit Processor:.

thermally enhanced optional
TSSOP packages Evaluation
boards and application notes
8 forthe latest controller also are
4 available. Because the new
partis highly integrated, TI es-

N

[} based de-de converter solution
will cost less than
$9.00 (Fig. 1).

The goal was to accomplish
faster load-current transient
response, as well as high cor-
version efficiency at both lower
voltages and power dissipa-
tion. TI engineers adopted a
synchronous buck ripple regu-
lator topology with a built-in
hysteretic controller as op-
posed to standard voltage or
current-mode operation. This
clever topology comhines the
high efficiency of pulse-width
regulation with the dynamic regula-
tion capability of series or shunt dissi-
pative regulators. [n essence, the hys-
teretic power cantroller uses the
output ripple as an error to control the
output regulation. According to Dale
Skelton, system design section man-
ager for TI's power management
products, “This creates fast transient
response by allowing the switching
frequency to vary in proportion to load
transients.”

For this type of converter, typical
operating frequency ranges from 120
to 250 kHz. “The input and output
voltage values, the output filter com-
ponents, and the the hysteresis win-

ELECTRONIC DESIGN / OCTOBER 1, 1998




TECH INSIGHTS HYSTERETIC POWER CONTROLLER |

dow set the operating frequency,” ex-
plains Skelton. The device provides a
user-selectable hysteresis window,
which is set by two external resistors
around the reference voltage (Fig. 2).
The synchronous-buck-regulator con-
troller compares the output voltage to
the programmed window, turning the
high-side MOSFET on and off to
maintain the output voltage within the
window. The maximum hysteresis set-
ting is 60 mV. Propagation delay from
the comparator inputs to the output
drivers is less than 250 ns. As a result,
according to Skelton, “the regulation
is instantaneous.”

“The user-selectable hysteretic
controller and the droop compensation
in the TPS5210 dramatically reduce
the overshoot and undershoot caused
by the load transients,” notes Les
Hodson, system engineering manager

for TI's power management products.
“Consequently,” he adds, “despite
high current transient rates, the con-
troller can recover to the original out-
put value in about 2 ps.” Internal tests
indicate that, at a 2.0-V output, the
TPS5210 power controller can meet
step load increases from 0.1 to 204 A
in 1.0 us (Fig. 3). With the droop com-
pensation circuit, Vgyr transient reg-
ulation does not fall outside of a 2%
limit. The tests show that the tran-
sient peak-to-peak ripple is 111 mV
for a 2.0-V output. Recovering to full
value, however, takes about 2.2 ps.

Higher Efficiency

According to TI, the synchronous-
buck regulator controller design
achieves 90% or better efficiency over
a wide range of load currents. At a low
load, however, the efficiency drops be-

low 80%. The total power dissipation
for the device is only 120 mW.

“Using the optimized LinBiCMOS
process keeps the power dissipation
low, while permitting higher function-
ality on-chip,” states Hodson. “Plus,”
he adds, “the output accuracy is within
£1% over the full operating tempera-
ture range.” The controller even main-
tains the specified accuracy at output
voltages as low as 1.3, according to TI.
This accuracy is maintained over the
full operating temperature range,
says TI.

Other key features of this highly in-
tegrated device include active dead-
time control, noise immunity circuitry,
2-A synchronous-buck drivers, an in-
ternal-drive regulator, and program-
mable soft-start capability. The inte-
grated controller chip also has lossless
current sensing, adjustable current
limiting, overvoltage protec-

tion, Ve undervoltage lock-

V=12V MV\ - * out, an inhibit comparator, user

1,H adjustable droop compensa-

J =1 - Y0=2V | tion, 30 V rated bootstrapped

820 uF [ lg=19A high-side driver and a “power-

470 uF . ?L; p - good” output circuit (Fig. 4).

¥ g” 10 uF The deadtime control pre-

5V _J vents shoot-through current

I 2 0.1 uF from flowing through the main

01 é“ ”ﬂ" power FETs during switching

uF T / I transitions. To do this, it ac-

. . . tively controls the turn-on

F: times of the MOSFET drivers.

= “This period is less than 100 ns

,\1/5\0/\’ with the TPS5210,” says Hod-

son. “Conventional designs of-

1 2% fer twice as much. The hys-

o PARGD = SV | teretic power controller

3 DROOP vioo % I provides improved noise im-

3| in £ % \N\r] munity to make the unit less

. VHYST vin m sensitive to layouts on pe

VREFB viD3 Tk boards,” states Hodson. “With

: VSENSE wioa |2 conventional converters, this

100 1 ANAGND INHIBIT 2 0.033 uF aspect of de-dc converter de-

Sloowst  toureo 2! \ sign is very critical, as it affects

$1ans Losense 122 / }_‘ noise pickup and generation to

2k 5V 10 LODRY Hisense L2 degrade the end performance

® il LLI soorLo 18 of the design.” Nevertheless,

= 10F :T: 1ufF 1~ 12 e K 17 q TI recommends proper layout

- 13 16 nsS —=u for the TPS5210 and provides

£ 1 ILJ(:\'IIDH Bem 54! (; uF guigelines for la(;iring itoutina
G 10k == oC M c-de converter design.

< < L 1y The on-chip, 2-A low- and

3 3 1w~ high-side drivers are designed

< oo 2 . to drive low-on-resistance n-

2 channel MOSFETS. Internally,

=4 | 1. This typical design schematic uses the TI TPS5210 controller for a 2-V output at 19 A. The supply voltage they’re connected to an 8-V

= | for this circuit is 12 V. For such a dc-dc converter, Tl estimates the total bill for materials can be under $9.00. gate-voltage regulator. The
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Charge Controller — the high
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your wireless designs.
» +0.5% output voltage accuracy
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National’'s LM3621 is quite simply the most highly integrated, full-function Lithium-ion charger IC you can
get. Regulation accuracy of +0.5% — without external precision resistors—increases the cell’s rated
capacity. Adding a battery-performance edge to a wide range of Lithium-ion-

powered portable applications, like cellular and cordless phones, pagers, PDAs, palm-

For More
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2. The ripple regulator utilizes a hysteretic controller to accomplish ultra-fast load-current
transient response, as well as over 90% efficiency over o wide output-current range.

high-side driver can be configured ei-
ther as a ground-referenced or float-
ing bootstrap driver. Likewise, the
output drivers incorporate overcur-
rent shutdown and crossover protec-
tion to eliminate destructive faults in
the output FETs.

A softstart current source, made
proportional to the reference voltage,
minimizes variations in the softstart
timing when changes are made to the
output voltage. It controls the rate at
which the output powers up. A built-in
overvoltage circuit disables the output
drivers if the output voltage rises

above the 15% of the nominal value.
The latch remains set until the V,
goes below the undervoltage lockout
value. A 3—ps deglitch timer is in-
cluded for noise immunity. Likewise,
the overcurrent protection circuit
monitors the current through the
high-side FET. As a result, it also pro-
tects the high-side FET from short
circuits. The power-good circuit moni-
tors for an undervoltage
condition.When the output drops be-
low 7% of the nominal output voltage,
the power good pin is pulled low.
While the TTL-compatible inhibit

Channel 2 at 50mV/div.
Rasiih - poo
Load current
at 6A/div.
+
Channel 3
5 \CH
—= 20 ps/div.

3. This load-transient waveform shows that the TP$5210 can respond

to a load step of 0.1 to 20.4 Aiin less than 1 ys.

pin enables the controller, it also can
dominate power sequencing. To do
this, it just locks out controller opera-
tion until the system logic supply ex-
ceeds the input threshold voltage of
the inhibit circuit. Consequently, the
inhibit and undervoltage lockout cir-
cuits ensure that the system supply
voltages (12.0, 5.0, or 3.3 V) are within
operating limits prior to controller op-
eration.

Programmable Output

An internal, 5-bit digital-to-analog
converter (DAC) supplies a program-
mable output voltage in accordance to
Intel’s 5-bit voltage-identification
(VID) codes. The 5 VID pins are in-
puts to this network. Also, the TTL-
compatible inputs are internally
pulled upto 5 V. The programmable
output-voltage range is 1.3t0 3.5 V.
While the step increments between
1.3 and 2.1 V are 50 mV, the incre-
ments between 2.1 and 3.3 V are in
steps of 100 mV. The output voltage is
within £1.0% of the nominal setting
over the junction temperature range
of 0 to +125 °C.

The input supply voltage range for
the synchronous-buck-regulator con-
trolleris 11.4 to 13.0 V. The typical
supply current for the controller unit
israted at 3 mA.

PRICE AND AVAILABILITY

The TPS5210 is available in 28-pin
SOICs and TSSOPs from TI and its autho-
rized distributors. In quantities of 10,000,
the hysteretic power controller is priced at
$2.25 each. Starting now, designers can also
obtain a TPS5210 evaluation module.

Texas Instruments Inc., Semiconductor
Group, SC98075, P.O. Box 172228, Denver,
CO 80217; (800) 477-892} ext. }500;
www.ti.com. CIRCLE 519

4. The higher on-chip functionality of Tl's TPS5210 hysteretic controller
can be achieved at low power dissipation using the semiconductor
supplier’s 1.0-.um LinBiCMOS process.
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National’s high-speed
ADC1173 A/D Converter.
Small TSSOP package.
Superior dynamic
performance.
e Low power: 3V +10%, 40mW (max)
*» TSSOP: smallest package available
* 46dB SNR @ Nyquist input signal
» 5V ADC1175 @ 55mW, 20MSPS
also available
e National’s WaveVision™ evaluation
board with Windows“-based

software

National’'s ADC1173 Analog-to-Digital Converter is specifically built for portable imaging and video.
Available in a space-saving TSSOP package, our 3V A/D converter consumes less power while

providing the industry’s best performance. And converting high-speed

analog signals into 8-bit digital words at 156MSPS while using only 40mW of ¥or More
power is no small feat. That's why National’'s ADC1173 is perfect for Ww.:::;::::’m )
digital cameras and camcorders, not to mention consumer and '_"/Abc-ﬁ;:’w
PC video. Basically, it's all the performance you can carry. 7'300-273_9959
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TECH INSIGHTS

DESIGN APPLICATION

Solving The Year 2000
Real-Time Clock Dilemma

Failure Of Any Part Of A System To Provide, Recognize, Or Process
Dates Into The Next Century Can Cause Catastrophes.

JIM LOTT, Dallas Semiconductor Corp., 4401 S. Beltwood Pkwy., Dallas, TX 75244; (972) 371-4000;
fax (972) 371-4370; e-mail: jim.lott@dalsemi.com.

ver since the development of the
E electronic computer, we have shot

up the development curve. Instead
of a single, large computer tied to a
teletype machine for input and output,
we now use interdependent systems,
connected over networks, capable of
sending, receiving, and processing
data from around the world. In
essence, the mainframe computer
serves as the brain for these complex
networks, with PCs acting as gate-
ways between the mainframe and the
embedded systems generating data.
While microprocessors lie at the heart
of the computers that handle most of
the communications and control fune-
tions, microcontrollers dominate the
embedded applications.

Open And Closed Systems

Microprocessor-driven computers
fall into the category of open systems,
while microcontrollers pervade the
low-end, closed systems. An open sys-
tem is loosely defined as a system that
can be programmed by the end user,
with full access to the hardware. The
best example of an open system is the
personal computer. The supplier can’t
control the compliance of applications
developed by the end user. However,
the liability of the supplier is greatly
diminished when it provides a fully
year-2000-compliant platform along
with the hardware specifications and a
year-2000 (Y2K) impact statement.

In fact, the open PC-AT architecture
has become a major force in the embed-
ded-systems arena. PC motherboards
are used in applications ranging from
ATM machines to monitoring and con-
trol systems in electric power plants.
Systems range in size from the ruggedi-
zed rack-mount, highly visible indus-
trial chassis to the single-board comput-

ers in small black boxes. The flexibility
of open systems makes them attractive
for embedded-systems applications.

The closed system denies the end
user direct access to the hardware. The
manufacturer installs the operating
system (OS) or hardware interface, and
end-user applications can only access
the underlying hardware through the
O8. The system is supplied with the OS
interface specifications only. Informa-
tion covering direct access to the hard-
ware is not provided.

Y2K Failure Points

All of the layers of a computer sys-
tem must process date-related informa-
tion before, during, and after the cen-
tury date change. If any part of a
system fails to provide, recognize, or
process dates into the next century,
complete system failure may occur.

When viewed from a data-process-
ing perspective, applications programs
occupy the top level of the system hier-
archy. While the OS lies between the
program and the hardware.

The applications program handles
the manual and automatic database en-
tries, and manipulates the data. Date
entry should require a four-digit year
with valid date checking. Invalid dates
such as February 30, 1999, must not be

allowed. If the two-digit-year method is
used, the application program should
use a windowing technique to expand
the year to four-digits prior to entry
into a database. Database sorts will fail
if it is not compliant. An applications
program requiring the current date will
either access the system clock through
the OS or bypass the OS and go directly
to the hardware clock.

Most OSs will maintain a system
clock. The OS, of course, gets the time
for the system clock from the Real-
Time Clock (RTC). Some OSs do not
maintain a system clock, and depend on
direct access to the RTC for the date
and time information.

Some closed systems do not have a
true OS. The applications program han-
dles all of the OS functions. This type of
program consists of a compiled, higher-
level language intermixed with assem-
bly language. The assembly language
routines take the place of the compiler
run-time routines that make OS calis to
access the hardware,

The Software Clock

The system clock maintained by the
OS is actually a software clock. Soft-
ware clocks exist in a umber of systems,
even those with a hardware RTC. The
software clock is synchronized with a

TABLE 1: SIMPLE CLOCK ARCHITECTURE

Y2K Capable Y2K Compliant
| Seconds Seconds
 SES Pl A S TS
! Minutes Minutes
| Hours Hours
Day of week Day of week [
Date of month Date of month |
Month Month |
[ AN TR = ok 2=5A]
Year Year |
Century
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Power dissipation. Drop-out
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®» Customer-selectable high current (>>1A)
ultra LDO (~. 10V} controller

® Design flexibility in output current
selected by choice of P-FET

» Only 5 external components required
when compared to N-FET design

*» Low operating current
(180uA typical @ Vjy = 5V)

» Onboard current sense amplifier

® Mini SO-8 package ~ (actual size)

National’s LP2975 LDO Controller was designed to be flexible. By simply choosing a different external P-FET, it can

be an ultra low drop-out regulator, a high-current LDO, or both. Add the fact that it comes in 12.0V, 5.0V and

3.3V—with other voltages available by selecting two external resistors —you can begin to see how flexible

our controller really is. Now, you get to decide on output current, power dissipation and drop-out voltage. And

considering our LP2975 and external P-FET circuitry combinations are usually smaller

and cost less than other ecomparable LDO controllers, you'll have even more
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TECH INSIGHTS REAL-TIME-CLOCK DILEMMA |

time tick derived from a crystal oscilla-
tor, and provides a periodic interrupt to
the processor. It’s usually maintained
by the OS in the form of a binary
counter, which is incremented by the
processor with each time-tick interrupt.

The system clock usually provides
the OS higher time resolution than the
1-s resolution provided by most hard-
ware RTCs. The resolution appears
normally in fractional seconds based on
the period of the time-tick interrupt of
the processor. The count in the system
clock usually represents the passage of
time since the beginning of a reference
year. The reference year, or epoch, is
usually the year that a particular sys-
tem or OS was developed, and is differ-
ent for each system.

Battery-backed CMOS RTCs did
not exist in the early days of computing.
The current time was entered manually
every time the system was powered-
up. Modern systems have a battery-
backed RTC built-in to remove the re-
quirement for manual time entry.

The current time, whether entered
manually or read from the RTC when
the system is powered up, has to be
converted to the correct format
needed to initialize the system clock.
The conversion process involves sub-
tracting the epoch from the current
year. The remainder is the elapsed
time since the epoch that needs to be

| converted to seconds. The elapsed

time is used to initialize the software
clock, which will count from that value
at the period of the time tick.

A common source of error with the
system clock is the failure to service the
time-tick interrupt every time it occurs.
The operating system will normally ser-
vice interrupts from multiple sources as
part of its housekeeping functions. Crit-
ical service routines will leave the inter-
rupts disabled until they are finished. If
the interrupt cannot be serviced fast
enough, two or more time-tick inter-
rupts can occur while the interrupts are
disabled. Only one of the time-tick in-
terrupts can be serviced under these
conditions. All critical interrupt-service
routines that can not be interrupted
must complete their service within one
time tick.

If the system clock is in a format that
is not readable by humans, problems
arise for the OS, and in some cases, ap-
plications programs. Date and time en-
try to the system is in a human-friendly

TABLE 2A: Y2K CAPABLE REAL-TIME CLOCK

DS1643: Y2K-Capable Real-Time Clock

Address — Function
I B7 B6 B5 B4 B3 B2 B1 BO
I 1FFF L Year od'-éé"“_l
' 1FFE B T i AN Month01-12 |
P 1FFD ST Date 01-31 |
e N T x x x l ¥  Day1-7
e e R O o B Hour00-23
1FFA X Minutes 00-59
| 1FF9 el RS Seconds 00-59
1FF8 w |R I Control

TABLE 2B: Y2K COMPLIANT REAL-TIME CLOCK

DS1743: Y2K-Compliant Real-Time Clock

Address tom Function
B7 B6 B5 B4 B3 B2 B1 B0

1FFF 3 Year 00-99
R AT R e ')E‘WT ¥ IS ~ Month01-12 |

S ARRD R K Date 01-31
1FFC B Tl x x x | Day A7 LA, |

1FFB Xy ] Hour 00-23
FHCEARRA v AL ‘Minutes 00-59
B W oo ¥ 5 ~ Seconds 00-59
"1FF8 w IR I Century tens lCentury units | Century1920

format, as is the date and time output.
There are three conversion routines
that can be a source of errors. The rou-
tines that convert data from the RTC
format to the system format, humanly
readable format to system format, and
system format to humanly readable
have to be written and tested for correct
date conversion before, during, and af-
ter the century date change.

Leaping With The RTC

The typical RTC has all of the count-
ing circuitry needed to provide sec-
onds, minutes, hours, days of the week,
dates of the month, months, and two-
digit years. Only two of the clock regis-
ters will be examined here. The day-of-
the-week counter has a counting range
of 1 to 7. The RTC does not have
enough processing power to calculate
the day of the week from the informa-
tion entered into the date-of-the-
month, month, and year counters. The
day of the week has to be calculated ex-
ternally, and entered into the RTC
when the other registers are loaded.
The two-digit year counter has a
counting range of 00 to 99; it will count
from 00 to 99, then roll over to 00.

Basically, RTCs fall into two cate-
gories: Y2K capable and Y2K compli-
ant. The limitation of the Y2K-capable
RTC is that it only has a two-digit year
counter. It will provide the correct time
of day, date of the month, month, and
two-digit year with proper leap-year
compensation up to 2099. Software in-
tervention is required to determine if
the first two fields are 1 and 9 or 2and 0.

Close examination of the leap-year
rules shows that using the rule of four is
all you need to provide correct compen-
sation to 2099. The leap-year rules, as
shown below, are that every year
evenly divisible by four is a leap year,
except if the year is evenly divisible by
100—unless it is also evenly divisible by
400, in which case it is a leap year. The
year 2000 is evenly divisible by four and
400, which makes it a leap year. The
years 1900 and 2100 are evenly divisible
by four and 100, which prevents them
from being leap years.

Leap-Year Calculations:
leapyear = NO;
if ((year mod 400) == 0)
leapyear = YES;
else
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were more than a PC I/
As an American semiconductor component manufacturer OEM developers are enjoying increased choice and

for 27 years, Standard Microsystems Corporation has access to a wider diversity of solutions, all with the cost,

established the familiar image of a quality supplier of PC1/0 ease and convenience advantages of a proven single-

solutions. It is a picture we are proud to project. But it’s source supplier. Distributors are offering a broader line
time to take a closer look. Today, we are so much more. card, expanding their ability to deliver. SMSC is now
Our new corporate symbol reflects a new SMSC — a bigger, broader and more diversified than we’ve ever
company that casts its expertise far beyond the Personal been before. So, call 516-443-SEMI today, and view us
Computer, across all high technology digital and analog from a whole new perspective. You, too, will soon agree;
integrated circuit disciplines. Our dramatically expanded we'’re more than a PC I/O company.

breadth of product brings tangible value to every customer.

STANDARD
MICROSYSTEMS
CORPORATION

desktop portable ethernet connectivity consumer MEMS
More to Build From.

©1998 Standard Microsystems Corporation, 8o Arkay Drive, Hauppauge, NY 11788
FaxBack Information Service (516) 233-4260. Visit our website at www.smsc.com
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Apex Microtechnology

PWM Amplifiers » Power Amplifiers ¢ DC/DC Converters

8th Edition
Data Book

Here's your Power Linear and
PWM Amplifier applications
text book. Now available on
CD-ROM. The new 8th edition
Apex Power Integrated Circuits
data book contains:

® 24 Application Notes

® 75 Power Linear product
data sheets

* 11 PWM Amplifier product
data sheets

Request your free
copy today!

On the web:
www.apexmicrotech.com

By E-mail:
prodlit@apexmicrotech.com

By phone:
1-800-862-1021

Australia, New Zealand (08) 8277 3268
Belgium/Luxembourg (323) 458 3033
Canada (613) 828 6881

Daehan Minkuk (02) 745 2761
Danmark 70 10 48 88

Deutschland (089) 614-503-10
Esparia (1) 530 4121

France (01) 33-1-46878336

Hong Kong 2389 0800

India 22 413 7096

Israel 972 3 9274747

Italia (02) 6640-0153

Nederland (10) 288 2500

Nippon (3) 3244-3793

Norge (63) 898 900

Osterreich (1) 203-79010

Peoples Rep. of China 852-233-43188
Rep. of South Africa (021) 23 4943
Singapore 842 5840

Sverige (8) 795 9650

Taiwan-Rep. of China (02) 696 2700
United Kingdom (1438) 364194
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High Power Delivery PWM Amplifiers:

Hand Tools or

New Computer Aided Power Design Tool,
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$SA03 Magnetic Bearing Driver {%
PWM Amplifiers Product Selector Guide = -
Model Efficiency Ioyr Supply  Switching Power Full/Half

Cont. Frequency Delivery Bridge |

SA01 97% 20A  16V-100V 42kHz 2000W Full
SA02 94% 10A  16V-80V 250kHz 800W Futl
SA03 97% 30A 16V-100V 22kHz 3000W Full
SA04 97% 20A  16V-200V 22kHz 4000W Full
SA06 97% 10A  16V-500V 22kHz 5000W Full
SA07 94% 5A 5V-40V 500kHz 200W Full
SA13  97%  30A 16V-100V  22kHz  3000W  Half ot
SA14  97%  20A 16V-200V  22kHz  4000W  Half x 1"
SA16 97% 10A  16V-500V 22kHz 5000W Half 4
SA50 97% 5A  up to 80V 45kHz 400W Full Motor Driver
SA51 97% 5A  upto 80V external set 400W Full with Tach Feedback
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Power & PWM Amplifiers

Download our Power Design Tool and design the easy way!

Power Tools?

New PWM Amplifiers, New Power Amplifiers
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New High Voltage
Power Op Amp ‘
in Power SIP: PA15

Features

® 450 Supply (+225V)}

* 3.8mA MAX Standby current
* 200mA OQutput current -225V
* 1.0" L x .25" W Footprint Low Power, Piezoelectric Positioning
* Programmable current limit o

v

CAMPUTER

" FOCUS
AMMAND
OLTAGE

New High Power
Power Op Amp .
in Power SIP PA13

Features g
¢ 10A output PEAK

* +10V to +45V supply

* 135W internal power dissipation

® 1.22" L x .25" W Footprint

. R
WE DRIVER: v - '-AtA d
e

Asymmetrical Supply Magnetic Deflection

High Voltage Amplifiers Product Selector Guide
Model Supply Tour  Istanpsy Slew Package

Peak Rate
PAO8 30V-300V  200mA 8.5mA  30V/ps T0-3 s
PA15 100V-450V 300mA 2mA  20V/us  PowerSIP
PA41 100V-350V 120mA  2mA  40V/us 10-3 é
PA42 100V-350V  120mA  2mA  40V/us SIP
PA44 100V-350V  120mA  2mA 40V/us PSOP v
PA85 30V-450V  350mA 25mA  1000V/us T0-3 g; B A
PA88 30V-450V  200mA 2mA  30V/us T0-3 2]
PA89 150V-1200V 100mA  6mA 16V/us PowerDip v High Accuracy Composite
High Current Amplifiers Product Selector Guide Ao

— e AW —

Model Supply Iour Slew 'quer‘ Package ek LI wo:__uf 4n3 Lzav

Peak Rate Dissipation 10K | 12K " 10K \
PAO3 30V-150V  30A  8V/us  500W  Powerdip « | 4 3
PAO5 30V-100V  30A  100V/us  250W  PowerDip ']*'°" L J‘w
PAO4 30V-200V  20A  50V/us  200W  PowerDip A \‘
PAI0  20V-90V  5A Vs 67W 10-3 L > ""‘26 ) J""‘"
PA12  20V-90V  10A 4/us 125W T0-3 [ 1ag (53
PA26  5V-40V 2.5Ax2 1.2V/us  36W sIP S0k 3 ;g( "‘F;I, g/ »
PA45  30V-150V  5A 27V/us 85W 10-3 3 e v
PA46  30V-150V 5A 27V/us 85W PowerSIP Bidirectional Small Motor Drive
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New Computer Aided
Power Design Tool

Apex’s new computer aided
Power Design Tool is a self-
documented spreadsheet that
automates the tedious
calculations associated with:

e stability analysis

e internal power dissipation
 current limit

* PWM filter design

This spreadsheet also includes
examples which can be used

as tutorials on power op amp
design. This design tool is

free and can be downloaded
from the Apex web site at
www.apexmicrotech.com. Upon
execution it is suitable for Excel
5.0 through Excel 97.

Efficient Hybrid and
Monolithic Designs

With more than 85 models of
high power, high voltage and
PWM amplifiers, Apex Microtech-
nology has the off-the-shelf sol-
utions to help trim your design
time. You'll work smarter, faster.
You'll reduce your circuit's over-
all size and weight, plus reduce
procurement time and costs.
Many Apex power and PWM
amplifiers have evaluation kits
available to provide the hard-
ware and PC boards to get our
amplifiers wired into your cir-
cuits fast! All Apex amplifiers
are available for purchase in sin-
gle unit quantities.

MICROTECHNOLOGY

5980 N. Shannon Road
Tucson, Arizona 85741-5230

www.apexmicrotech.com
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PRODUCT INNOVATION

Power-Conversion Chip Cuts Energy
Wastage In Off-Line Switchers

High-Voltage Controller Enables Energy-Efficient, Economical
Alternatives To AC Wall Adapters And Standby Power Supplies.

hile the efficiencies of power-
w conversion chips and power

sources continue to improve,
energy wastage in stand-by mode re-
mains astonishingly high. For exam-
ple, ac wall adapters are still plugged
in and consume power, even though
gadgets like TVs, VCRs, and cordless
phones are supposedly off. And, the
problem is expected to worsen as
more electronic consumer products
pervade the home.

This wasted energy costs money,
as well as contributes to pollution. Ac-
cording to a study conducted by
Lawrence Berkeley National Labora-
tory, Berkeley, Calif., in the U.S. alone,
consumers pay over $3.5 billion annu-
ally to keep a variety of electronic wid-
gets in stand-by mode. To curb such
wastage, several energy-saving
guidelines have been established
around the world. The U.S. Energy
Star program, for example, has been
extended to consumer electronies,
with efforts underway to cover home
audio and DVD players. Likewise,
Germany’s Blue Angel legislation is

Ashok Bindra

catching momentum in Europe.

To enable a new class of energy-ef-
ficient off-line ac adatpers and stand-
by power supplies, Power Integra-
tions Inec. has crafted a radically new
switcher solution for low-power (10
W and below) applications (Fig. 1).
And, at the heart of this solution is a
proprietary controller chip called
TinySwitch.

“This new design reduces the en-
ergy wastage from the 1.2 W (typical)
seen in today’s conventional, linear, ac
wall adapters (or bricks) to less than
100 mW,” says Shyam Dujari, director
of marketing at Power Integrations.
Plus, he adds, it provides a compact,
light-weight adapter or stand-by sup-
ply with universal input. Because
fewer low-cost external components
are needed with this solution, the total
system cost is also significantly cut,
notes Dujari. By comparison, pulse-
width-modulated (PWM) based off-
line switchers are bulky and cost
more, according to Dujari.

Designed to be a simple, on/off con-
trol device, the TinySwitch integrates

on-chip a 700-V power MOSFET; os-
cillator; high-voltage, switched-cur-
rent source; current limit; and thermal
shutdown circuitry (Fig. 2). Unlike
the conventional PWM controller, it
uses an on/off control to regulate the
output voltage. In this scheme, when
the on-chip oscillator is enabled, it
turns the power MOSFET on at the
start of each cycle. The MOSFET is
turned-off as soon as the output cur-
rent reaches the upper limit.

The maximum on-time of the power
MOSFET is determined by the duty
cycle signal (Dyax) of the internal os-
cillator. Also, the current limit and
switching frequency for a given
TinySwitch is fixed, while the power
delivered is proportional to the pri-
mary inductance of the transformer.
Because the TinySwitch is powered
directly by the incoming high voltage,
it eliminates the need for an auxiliary
bias winding and associated circuitry,
thereby simplifying the design of the
transformer. In fact, the manufacturer
recommends standard, low-cost trans-
formers based on ferrite cores like

Fusible

1000 Sead
* “AMV s e —] y o+
0.125W 3 g 330 4F ,\M.‘L,r 13').3:‘:!
INADOG % IN40OG ) 1\ : o -
Ly
. J Drain sl K
JpF —— AT uF —— Enable
200V Bypass
120 pF - w
W T 2
Source 8
IN4006 ‘f IN4006 f oF
| |
® o} o
0.0047 wF

1. As shown in the application circuit, the TinySwitch requires very few external components to complete a 4-W, off-line ac adapter. The output
power is proportional to the primary inductance of the transformer, and is independent of the input voltage.
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Low Power, Low Cost Digital Camera IC |

VSP2000 is a complete digital camera IC providing signal conditioning
and 10-bit analog-to-digital conversion far Charge Coupled Devices
(CCD) array signals. It features Correlated Double Sampling to
extract video information from the pixels, 0 to +34dB gain range with
analog control for varying illumination conditions, and black level
clamping for an accurate black level reference. VSP2000's 150mW
at 2.7V operation makes it suitable for portable applications such as
digital still cameras, while its 10-bit 18MHz conversion rate make it
a great choice for PC/Video conferencing and security cameras.

Key Specifications:
« Correlated Double Sampling
« Portable Operation:

Low VOIBQE ... Down to 2.7V
LOW POWET ...t 150mW at 2.7V
© GaIN RANGE........cvivivvieeeerc e 0 to +34dB
@ High SNR ..o 53dB

« Priced from(§5.78)in 1000s

FAXLINE #11432

A www.h“"'brﬂwn.com

Low Power, Low Cost Digital Scanner IC

VSP3000 is a complete, three channel Image Signal Processor
for CCD or Contact Image Sensors (CIS). Each channel contains

sensor signal sampling, black level adjustment and a
programmable gain amplifier. The three inputs are multiplexed into
a high speed, 12-bit 10MHz analeg-to-digital converter. Input
circuitry can be configured by digital commands for CCD or CIS.
Correlated double samplers and a black clamp are provided for
CCD sensers. For CIS devices, the VSP3000 provides correlated
single samplers and reference input.

Key Specifications:

* Three Correlated Double Samplers

« 3-Channel, 6MHz Color Mode

« Internal or External Voltage Reference

« +3V or +5V Digital Output Compatibility

* Available in 48-lead LQFP Surface-Mount Package
- Priced from®5.79)in 1000s

FAXLINE #11444

BURR - BROWN?®

Burr-Brown Corporation « P.0. Box 11400 » Tucson, AZ « 85734-1400 » Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « hitp://www.burr-brown.com/
Distributors: Arrow: (800} 777-2776 » Digi-Key Corp: (800) 3384105 « Insight Electronics: (388) 488-4133 » J.1.T. Supply: (800) 246-9000 » Sager Electronics: (800) 724-3780 + SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS EFFICIENT POWER CONVERTER |

Clock

Current limit

IDRAIN

B i
B

3. The device employs simple on/off control mechanism to operate in the current limit mode, so that it can deliver the same energy every cyde. The
current-limit operation rejects line-frequency ripple. The current limit and dock cycle for each device is fixed.

!
EE16, which is available from multi-
ple sources.

Novel Operation

The very-high loop bandwidth of
the device provides excellent tran-
sient response and fast turn-on, with
practically no overshoot, claims Du-
jari. As per the data sheets, the turn-
on time is about 1.0 ms at no load.
Plus, he adds, the fixed current-limit
operation rejects the line ripple, as the
energy delivered is independent of the
input voltage (F'ig. 3). Other features
include glitch-free output when the
input is removed, and thermal protec-
tion. No loop compensation is needed.
The thermal shutdown threshold is set
at 135°C, with 70°C hysteresis. Conse-
quently, when the junction tempera-
ture exceeds 135°C, the power MOS-
FET is disabled. It remains disabled
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until the die-junction temperature
goes under 70°C, at which point it is
re-enabled.

Under no-load condition, the
TinySwitch consumes only 30 to 60
mW at 115/250-V ac input. As a result,
stand-by supplies based on the
TinySwitch can meet Blue Angel, En-
ergy Star, Energy 2000, and European
cellular phone standards. This smart
integration of a high-voltage MOS-
FET switch with low-voltage control
and protection functions is made pos-
sible by the company’s proprietary
CMOS process.

The TN'Y253/254/255 are the first
three members of the TinySwitch
family. Aimed at TV/VCR stand-by
solutions, the TN'Y253 is rated for 5-W
supplies. Likewise, TNY254 delivers
up to 8 W for cellular phone chargers
and PC stand-by supplies. Both the

"";";, . Regulator ¥o)
5.8V Drain
—<b"
50 A } Oscillator 5.8V v
Clock v '(UT".’_
Thermal 1=
oy L shutdown 7
B
l ot5veiy -
Y ;
Leading-edge | |
Enable p blanking ﬁm

2. This functional block diagram shows that the TinySwitch controller packs an oscillator, Enable
dircuit, 5.8-V regulator, under-voltage circuit, hysteretic over-temperature protection, current
limit, leading-edge blanking, and a 700-V laterol power MOSFET. This is made possible by the
semiconductor supplier’s proprietary 3.0 m single metal CMOS process.

TNY253 and TNY254 switch at 44
kHz to minimize EMI filtering re-
quirements, and permit the use of a
simple snubber clamp to limit drain
spike voltage.

However, the TNY255 uses a
higher switching frequency of 130 kHz
to deliver up to 10 W for applications
like cell phone chargers and PC stand-
by power. All three units allow the use
of low-cost, EE16 core transformers.
Typical conversion efficiency offered
by a TinySwitch-based power con-
verter is 70%-to-75%.

“The efficiency is constant all the
way down to very-low power,” states
Power Integrations’ vice president of
engineering, Balu Balakrishnan. In
PWM-based switchers, the losses stay
fixed, as a result, the efficiency goes
down with load, Balakrishnan says. By
comparison, he adds, the TinySwitch
skips cycles at low load to keep the
switching losses lower and efficiency
higher.

To simplify using TinySwitch de-
viees in power-supply applications,
Power Integration’s engineers have
readied several reference designs and
application notes. These include a 1.5-
W TV/VCR stand-by circuit, an 8-W
PC stand-by supply, and a 3.5-W cellu-
lar phone charger. In addition, there is
a0.5-W off-line ac adapter. Evaluation
boards are also available for these ap-
plications.

PRICE AND AVAILABILITY

The TinySwitch TNY253/254/255 devices
are available in 8-pin DIP and 8-pin SMD
packages. In 10,000-piece quantities, the
prices range from $0.75 to $0.81 each.

Power Integrations Inc., 477 N. Mathilda
Ave., Sunnyvale, CA 9,086; (408) 523-9265;
www.powerint.com CIRCLE 451




AT 5ns THEY RIP. BUT CPLD PERFORMANCE ISN'T MEASURED IN NANOSECONDS ALONE.

The MACH?® family of CPLDs. 32 to 512 macrocells. 32 to 256 1/0s. Speed is speed (and in this case, 5ns). But high

density and maximum flexibility also provide cost-effectiveness and faster time to ¢ Vi, }
W VANTIS

market. Pick your definition of performance. Call 1.888.862.8472.
| BEYOND PERFORMANCE

www.vantis.com/machad

© 1998 Vantis Corporation. Vantis, the Vantis logo, SpeedLocking ane Beyond Performance are trademarks of Vantis Corporation. MACH is a registered trademark of Vantis Corporation.

An AMD Company.



Once again, we've finished ahead of the field:
Introducing the WORLD’S FIRST
128M DRAM.

[ By the way, what HAPPENED fo the field?]

It’s the highest-density pram ever
made available in production volume.

It’s a single chip that has
hundreds of times the capacity of
the computer that took Apollo 11
to the moon.

It’s the 128m Synchronous DrAM,

The pc 100—Compliant, 128M SDRAM

COMPONENTS
KM416s8030T-GL
KM48516030T-GL

KM44532030T—GL

~ 8Mx16
16Mx8
32MX 4

MODUTBE SN £ 38
KMM37786427T1-GL
KMM37753323T-GL
KMM46651723T2-FO

256 MB DIMM
128 MB SODIMM

§12MB DIMM"

and if you want it in quantity,
the place where you can get it
now is Samsung.

The 128M is particularly notable
when you put it into a module. For
instance, we offer a 128-megabyte
sopiMM, for notebooks. And piMMs

© Samsung Semiconductor, Inc., 1998 *Assembled with Samsung 128M DRAMs, staghed by packaging-technology partner STAKTEK®




with capacities up to 512 mega- A product that will let you 1 Semiconductor Inc., 3655 N. First
| bytes, for high-end applications | like us—finish well ahead of | St, San Jose, CA 95134.

[ like servers. the field.
When you think about what |  For complete information, visit i w
| that kind of capacity will do for | www.samsungsemi.com, now. Or

your customers’ applications, you | call 1-800-446-2760 or write l SEMICONDUCTOR
| see one thing. to brAM Marketing, Samsung Still A Generation Ahead.

\
t
|
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TECH INSIGHTS /QUICKLOOK

40 YEARS AGO IN ELECTRONIC DESIGN

Ad: High-Speed Switching

High-speed switching...with reliable T/I silicon transistors. New improved
TI 2N337 and 2N 338 specifications provide greater design flexibility
for your switching circuits...nuclear coun- -
ters...pre-amplifiers... RF amplifiers...455 HIGH SPELD
KC IF amplifiers...and many other high-
frequency applications.

You get high gain at low current levels with
TI diffused silicon transistors. High alpha cut-
off...10 me min for 2N337, 20 mc min for
2N338...and extremely low collector capaci-
tance assures optimum performance in your
switching and high-frequency amplifier appli-
cations. (Advertisement, ELECTRONIC DESIGN,
October 1, 1958, p. 43)

One of the good things about semiconductor

device ads in the transistor era was that they
could include actual circuit diagrams, always
welcomed by design engineers.This ad high-
lights TI's emergence as one of the leaders in the semiconductor industry. Inthe
lower left hand corner, the ad trumpets the claim, “World’s Largest Semicon-
ductor Plant.”—Steve Scrupski

Editorial: Have Convention, Must Travel

A glance at the calendar of meetings, conferences, and symposiums in this is-
sue presents the engineer with a problem. If he wants to keep up with the “lat-
est developments” in electronics and see the “latest products,” he must say
goodbye to his wife, kids, and office. Even the convention commuter will miss
some meetings, since there are many overlaps.

Which one will you attend? Can you afford to miss that one? Tradition under-
lines many get-togethers and they must go on. A check on the freshness of tech-
nical papers to be presented reveals the paucity of new disclosures. You fre-
quently see a lack of theme; a frantic futility for the meeting agenda to be all
things to all people. Take in such gatherings to renew social acquaintances or to
see some new geography, not to keep up with electronics. Only the large conven-
tions, such as this month’s NEC, can appeal to broad numbers and at the same
time provide a solid diet for the specialist. If travel is not an obstacle, conven-
tions on single subjects offer the best meat.

Of course, an impelling reason to attend conferences is to meet engineers
working in the same field. The swapping of notes is often worth the rail fare. But
isn’t this area the least well planned by most convention sponsors? Even the
most gregarious engineer has small chance of gaining useful information by ran-
domly sampling strangers. Small talk at cocktail parties reigns over shop talk.
One of the most effective mediums for channeling multilateral communication is
a workshop or scheduled discussion session. A good leader can set group dy-
namics into motion. Everyone picks up worthwhile ideas.

It looks like conventions will continue to spawn. The discriminating conven-
tion goer will have to choose wisely if he is not to waste his time. A few protests

(ours included) over the dull reading of papers has burgeoned into a campaign
for improvement. Voice your opinion on the planning of conventions to facilitate
the exchange of information by engineers. It will pay off.—James A. Lippke
(ELECTRONIC DESIGN, October 1, 1958, p. 15) |

The NEC was the National Electronics Conference, usually held in Chicago. |
Although the editorial is obviously dated—note the references to only male engi- |
neers and to the rail trip—its magjor points are still relevant.—Steve Scrupski

Steve Scrupski is a former Editor-in-Chief of ELECTRONIC DESIGN. Now
semi-retired, he can be reached at scrupski@uworldnet.att.net.

Think Ethernet

ooking for news on the Gigabit
lEthernet market? “Gigabit Net-

works,” from IGI Consulting,
might be worth checking out. This
1998 study has been updated with
some current and in-depth research.
Also thrown in are bits of informa-
tion and viewpoints from market
leaders and individuals in the Giga-
bit Ethernet Alliance.

The report ranges from the evolu-
tion of Gigabit Ethernet to an expla-
nation of the technology and the
most up-to-date Gigabit Ethernet
standards. It addresses current is-
sues in the market, such as the pros
and cons of copper and fiber cabling.
Problems and issues that could arise
from this usage, such as fiber differ-
ential mode delay, are discussed.

The battle between Gigabit Eth-
ernet and ATM technologies is also
spotlighted. With their individual
strengths, each of these applications
can win out against the other. Yet,
their weaknesses, as well as the fact
that each aims toward different ap-
plications, make it hard to predict a
winner.

Great emphasis is placed on the
driving forces behind the Gigabit
Ethernet market. A five-year fore-
cast takes a close look at obstacles
that may hinder market growth.

As technology moves from Ether-
net to Fast Ethernet and then on to
Gigabit Ethernet, it would help to
have a strategy to effect a quicker
and smoother transition. The study
provides one, as well as an outline of
factors that will ensure a successful
Gigubit Ethernet market.

Background information on Giga-
bit Ethernet fills in essential infor-
mation, such as hardware, network
use, characteristics tables on net-
work interface cards, Gigabit Eth-
ernet switches, and routing
switches. Vendor and product infor-
mation examines Gigabit Ethernet
vendors and their products, includ-
ing company information, product
applications, and prices.

For more information, contact the
Information Gatekeepers Inc., 214
Harvard Ave., Boston, MA 02134;
(617) 232-3111; fax (617) 734-8562;
www.igigroup.com.—NK
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Time Fo A Little Noise Reduction?

The New Allegro A6800 Series Soothes the
Irritations Usually Found in VF Display Drivers

If you work with vacuum-fluorescent displays, then you
know that electronic noise can really disrupt system
capabilities. Allegro’s new AB800 series VF display drivers
feature slew rate limiting to reduce noise and optimize your
display performance.

A

Over the years, Allegro has
developed a track record of leader-
ship and expertise in the VF display
driver market with the design and
manufacture of the industry-standard
UCNS5800 series. The A6800 is our
latest generation of VF display driver technology
incorporating the new features that today's systems
demand at a competitive price.

r YT Y rrvv vy
Brighter, clearer, and now a
lot less nolse... the A6800
Serles Vacuum-Fluorescent
display drivers from Allegro.

The A6800 series features a serial input with CMOS shift

Loy s PR 3 1

115 Northeast Cutoff, PPOBox 15036, Worce

(5 0 8) A L

registers and latches for direct interfacing to microproces-
sor-based systems. All members of the series achieve data
rates up to 33 MHz (with 3.3 V or 5 V logic
supply). They also include inter-digit blank-
ing and npn darlington outputs with

40 mA source capability.

The A6800 series... It's the new baby on
the block that comes with a littte peace
and quiet— from Allegro.

Call us today to sample its performance.
For more information on our complete line
of power ICs, mixed-signal ICs, and
sensors, check our web site at
www.allegromicro.com or e-mail us at
Powerlntertace@deceater.orgella.com

Allegro A6800 series
comesin 10-, 12-, 20-, or
32-bit configurations,
designed to pacify all
your applications.

The Clear Choice for Power Interface Displays

L E G R O

chusetts 01606 www. allegromicro. com

READER SERVICE 98
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Seuss. Many held on to their child-

hood copies of classics like Green
Eggs and Ham. So, it’s no surprise that
these books still introduce children to
reading. Thanks to Broderbund Soft-
ware Inec., Novato, Calif., these works
are now available as a series of three in-
teractive CD-ROMs. Known as Dr.
Seuss Preschool, Dr. Seuss Kinder-
garten, and Dr. Seuss Kindergarten
Deluxe, these CD-ROMs don't just en-
tertain your child. They also teach
reading and math skills.

The Dr. Seuss Preschool CD-ROM
features graphics, five original songs,
and over 200 animations for children
ages two to four. It begins with the
child being greeted by a singing Cat in
the Hat as he travels to Seussville.
Once there, the child is introduced to
some of the CD-ROM’s starring char-
acters. The elephant hero Horton uses
positive reinforcement to guide the
child through learning experiences.
Horton and the child help baby Elma
Sue find her mother. This adventure
leads the child through multiple activi-
ties, including more than 250 lessons.

Through the interaction with the
Seuss characters, the child engages in
many different reading and math ac-
tivities. These include:

® Mayzie ABC, which teaches letter
recognition, alphabet sequence, and
upper- and lowercase letters.

* Floob Phonics focuses on phonics,
reading readiness, and vocabulary.

® Pop’s Rhymes instructs the child in
auditory discrimination, book basics,
and sentence building.

* In Monkey Matching, the child
learns phonics, listening, and mem-
ory skills.

* Yertles Counting Turtles focuses on
numbers, quantities, and counting.

¢ Fox in Socks Sorting teaches sorting,
classifying, sizes, colors, and patterns.
¢ Fish Follies helps the child learn at-
tributes, shapes and sizes, and fol-
lowing directions.

* Sneezlebee 123s covers counting,
numbers, and matching.

For years, people have adored Dr.

The child’s progress is tracked, let-
ting parents see what skills their child
successfully completed, as well as the
areas that may require practice. With
three skill levels for each activity, the

child remains challenged.

The Dr. Seuss Kinder-
garten and Kinder-
garten Deluxe CD-
ROMs star more than 50
popular Dr. Seuss char-
acters. Targeted at chil-
dren ages four to six,
they teach skills needed
for Kindergarten.

In each CD-ROM the
child joins the zany
zookeeper, Gerald Mc-
Grew, on a search for ex-
otic animals. Along the

MARIFRANCES
WILLIAMS

¢ East/West Beast Logic
focuses on discerning
similarities and differ-
ences, as well as classify-
ing and logic.

* Sneetch Patterns
teaches pattern recogni-
tion, sequencing, and at-
tributes.

e Snuv Glove Matching
concentrates on counting,
shapes and patterns, and
“ memory skills.

¢ Birthday Pet Measure-
ment introduces the child

way, they travel to exciting places like ! to measurement, estimation, and quan-

Bumble Tub Creek and the storybook
land of Barbaloots, where they can
harvest truffula fruits.

Travelling through this virtual
world exposes the child to a host of
reading and math activities, including:

¢ Bippo Alphabet, which teaches al-
phabet sequencing, upper- and lower-
case letters, and reading readiness.

¢ Bumble Tub Phonies focuses on phon-
ics, consonant blends, and spelling.

¢ Thidwicks Rhymes concentrates on
reading, sentence building, and audi-
tory discrimination.

tities.
¢ Barbalot Math teaches addition, sub-
traction, and counting.

Much like the Preschool CD-ROM,
this program tracks the child’s
progress and skill level. The skills ac-
quired should put the child ahead of
the class upon entering Kindergarten.
Each Kindergarten Deluxe CD-ROM
contains a full year of Kindergarten ba-
sics, along with a printable workbook
CD-ROM that includes more reading
and math lessons, math flashcards, and
a number- and letter-writing tool.

If you grew up reading Dr. Seuss,
you'll appreciate these animated, inter-
active CD-ROMs which blend colors,
original music, a rich mix of sound ef-
fects, and zany graphics. The action is
so engaging that your child will want to
use the CD-ROM’s over and over—
much like reading a book. But luckily,
you won’t have to do all the reading.
Best of all, the child learns as they play.

Dr. Seuss Preschool, Kindergarten,
and Kindergarten Deluxe are now
available at retail stores for $19.95,
$19.95, and $29.95, respectively. For
more information, contact Broderbund
Software Inc., 500 Redwood Blvd., P.O.
Box 6121, Novato, CA 94948; (415) 382-
4400; www.broderbund.com.

Marifrances D. Williams holds a
degree in Liberal Studies from San
Diego State University, Calif. She is
currently a fifth-grade teacher at Los
Ranchos Elementary, San Luis
Obispo, Calif. Williams specializes in
the identification of advanced tech-
nology for the use of child-focused ap-
plications. She may be reached at
williamsofsm@lightspeed.net.




WHAT WOULD IT TAKE TO PUSH YOUR IDEA OF AN OSCILLOSCOPE INTO A NEW DIMENSION?

Let's start with a completely new class of oscilloscopes. They're called Digital Phosphor Oscilloscopes, or DPQ for short. With them you can
understand complex, rapidly changing waveforms at a glance. Find even the rarest gitches. And get real-time visual and statistical insight into
the distribution of edge jitter. Even when you're pushing data at gigabit speed. Because with DPO, heing able to see more means you can work faster,
For a quick demonstration, go to www.tek.com/dpo1/ Or call 1-800-426-2200, ext. 3023, to learn about the next dimension in oscilloscopes.

Tights res2rved Textrome is a registerext trad#rant of Tektron

Tektronjw
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Test Your Skill And Win Big Prizes!

o you work in the electronics in- | ative use of the ven-
s dors’ names, wins.
For quick reference
and some extra
help, a list of all
EDA tool vendors
will be provided on
ELECTRONIC DE-
SIGN’S web site.
Winners will be
announced via
the web on De-
cember 15, and
some of the more
innovative entries
may even be published
in the magazine.

Winners will receive a
prize donated by sponsoring EDA
tool vendors, including Accel Tech-
nology, IKOS, InterHDL, Model
Technology, MINC, Novas Software,
Orcad, Transcendent, VeriBest, and
Xynetix. There’s no catch. You don’t
have to buy anything. Guaranteed!
And, just look at some of the exciting

dustry. You probably have a laun-

dry list of impressive credentials.
Well, we at FLECTRONIC DESIGN
would like to add one more credit to
that list: Winner of the 1998 Elec-
tronic Design Automation (EDA)
Challenge. All you have to do is enter
the 1998 ELECTRONIC DESIGN EDA
Challenge contest, running from Oc-
tober 1 to November 30.

The rules are simple. You pick a
topic. Then, write about it in any for-
mat you choose. Your submission can-
not exceed 300 words. Sound easy
enough for you? There’s just one
catch—you have to use as many
names of EDA tool vendors as you
can. For example, you can work their
names into the regular text or just
talk about them as vendors. There’s
probably tons of ways to include their
names, 8o it’s basically up to you.

Just remember that the person
with the most EDA tool vendors in
their text, along with the most cre-

Need To Know What They Know?

Get To Know Penton Research Services

Somewhere out there are people who want to buy what you have to sell.
From the executive considering distribution alternatives — to the engineer
looking for a solution to a design problem - to the purchasing manager
seeking new sources of supply — each one is looking for ways to make his
or her company more competitive.

The professionals at Penton Research Services can help you discover what they buy and
why, from whom - and even what they are looking for. Before you decide on a new
product or marketing effort, invest in the knowledge you can trust from Penton —
a leader in business information and communications for over 100 years.

When you need to know, get to know Penton Research Services.

You can start by asking for this informative brochure, today. NT o

Your Information Edge

Penton Research Services

1100 Superior Avenue * Cleveland, OH 44114-2543
Call: 216.696.7000 Toll-free: 800.736.8660

Fax: 216.696.8130

E-mail: research@penton.com
http://www.penton.com/corp/research

prizes you could win:
a Magellan GPS
400XL Satellite Navi-
gator, a Tripmate GPS
navigation system,
a Palm Pilot, and
an lomega Zip
Drive. There’s
also EDA tools
such as Novas
Software’s De-
bussey or MINC’s
VHDL Easy,a CD
player, cash awards,
a Dilbert Survival
Pack and Dilbert desk
calendar, and—a gift for
anyone who has a child—Beanie Ba-
bies. And, this is only the beginning!

Log onto the ELECTRONIC DESIGN
web site to get a complete listing of
all prizes, participating EDA tool
vendor sponsors, and contest details.
While you're there, check out our lat-
est addition to the EDA Technology
Lab: EDA Technical Company Pro-
files. This section will provide you
with the information you need to de-
termine which EDA tool vendors can
provide the type of solutions you
want. It outlines which companies
solve which problems, how much
these solutions cost, and what plat-
forms they support.

Instead of just telling you which
companies do verification, for exam-
ple, you can find out which ones offer
code coverage, formal verification,
and HW/SW coverification tools. Or,
if pc-board design is your game, you
can find out which companies offer
signal integrity, packaging, and
virtual prototyping solutions. The
best part of this web information is
that it isn’t marketing hype. It’s just
valuable technical information that
can position you in the right direc-
tion. Don’t pass this or the contest
up. You don’t want to miss out on
the fun!

Please send all entries to Cheryl
Ajluni, 2025 Gateway Pl., Ste. 354,
San Jose, CA 95510, or via e-mail at
cjajluni@class.org. Be sure to include
your name, address, company affilia-
tion, phone number, and e-mail ad-
dress. All ELECTRONIC DESIGN read-
ers are eligible to participate, unless
employed by EDA tool vendors.

Cheryl Ajluni




THERE'S A FREE WAY T0 THE

LATEST DSP/ANALOG INFORMATION.

REGISTER FOR THE TI IISPIMMII' SEMINARS.

In 22 cities in 40 days, Texas Instruments
will hold free seminars on the latest high-
performance DSP and Analog products.

It's a great opportunity to find out why TI
is the technology and performance leader in
DSP, Analog and Mixed-Signal, making us the
ideal semiconductor partner to help bring
your designs to market faster, at a lower cost
and with mare differentiation.

We'll provide up-to-the-minute informa-
tion on the newest devices, design methods

THe WoRLD LEADER

IN DSP SoLuTIONS

and real-world applications that can help
you maximize your potential. The first-day
seminar is DSP-exclusive. The second day,
Analog-exclusive. For the broad picture,
attend both.

And of course you won't leave empty-handed.
You'll have access to free and discounted items
including all the tools you'll need to be most
productive when working with TI.

To register, or for more information, call
1-800-477-8924, ext. 1998, or visit our Web site.

Oct. 28 Newport Beach, CA

|
|
|

|

(www. 1. corn/sdselnlna

‘5 TEXAS

15-8957R
1998 Ti

INSTRUMENTS
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|
Lolli-Pop Tunes

kay, so we’ve all heard those
[ Ostrange stories about people ac-
! tually receiving radio signals
through the metal plates in their head.
Wacky stories also come around about
the same thing happening from a fill-
ing or some other metallic object im-
planted in the body. Those stories,
though bizarre, might not even mea-
sure up to the strangeness of music
emanating from a lollipop.

Actually, the music comes from the
lollipop holder. This new toy, called the
Silent Shout, is battery operated. To
play music inside people’s mouths, it
vibrates a lollipop that has been in-
serted into the device. There’s a selec-
tion of songs that can be played, in-
cluding a hip-hop rhythm. The sound
is conducted through the teeth. It then
echoes into the inner ear, which means
that no one else can hear it.

This invention comes from Bandai
Co., the same people who brought
Tamagotchi pets to the world. Most

adults I know find those little elec-
tronic pets about as cute as Barney.
They must be on to something, though,
because the kids just love them.

The toy will be released in Japan
first, selling for the equivalent of about
$10. Meanwhile, back in the U.S., a
similar toy has been introduced. Called
Sound Bites, it comes from CAP
Candy, a division of Hasbro Inc.

For more information, contact
Bandai America, 5551 Katella Ave.,
Cypress, CA 90630; (714) 816-9500; fax
(714) 816-6711; www.bandai.com.—NK

J All investors face the same dilemma: How

O —

'New All-In-One Investment For Family Savings

can one participate in the high returns of

the stock market, but deal with the fear
of losing principal at the same time? Parents
in particular feel like they’re stuck on the
horns of this dilemma. Financially, they have
to meet the college objective. The older the
child, the more accelerated the growth needs
to be...Introducing a new Smith Barney all-
in-one investment for growth and safety, par-
ticularly well-suited for parents and chil-
dren’s savings.

Principle Protection Equity-Linked
Notes

These unique securities, if held to maturity, combine the |
growth potential of stocks with the principal protection of
bonds.

How Principal-Protected Equity-Linked Notes Work
Each equity-linked note is a debt obligation of an issuer. It
provides a return, which is tied or “linked” to the perfor-
mance of a particular stock index, or basket of stocks. Unlike
a typical bond, which generally pays semiannual interest and
returns the principal amount at maturity, principal-pro-
tected equity-linked notes pay little or no semiannual inter-
est. Instead, at maturity, they repay all of the principal plus
a percentage of any appreciation in the stock index you've
chosen.

Benefits of Principal-Protected Equity-Linked Notes
The terms of each equity-linked note vary. Collectively, how-
ever, they offer these benefits to investors:

e Growth potential
The return at maturity on principal-protected equity-
linked notes is tied to the performance of a particular
stock index or basket of stocks, offering investors partici-
pation in these potential growth opportunities.

¢ Diversification
Their link to a variety of stock indices can further diversify
an existing portfolio mix of stocks, bonds, mutual funds, and
cash.

sPreservation of capital
At maturity, principle-protected equity-linked
notes return your original investments (or the
predetermined percentage of principle), re-
gardless of market performance.

eLiquidity
While most principle-protected equity-
linked notes are structured as “buy-and-
hold” investments, they are typically listed
and traded on a major exchange to buy or
sell at anytime prior to maturity.

*Low minimum investment
Minimum investments start as low as an af-

HENRY WIESEL fordable $15 per unit.
CONTRIBUTING EDITOR

As far as tax considerations go, holders of equity-linked
notes issued after August 13, 1996 are required to recog-
nize interest income at a predetermined rate in each tax
year—oprior to the note’s maturity. This amount is deter-
mined by using the yield that would be paid by the issuer on
noncontingent debt that has similar terms and conditions
as the equity-linked note. A schedule of the income amount
will be provided in the prospectus. Investors should consult
with their tax advisors and review the prospectus for this
and other tax considerations.

Although the note’s principal is protected at maturity,
depending on the market prior to maturity, it can trade
above or below the issue price. Some of the market move-
ments that can affect the value of a note include the index
level, the volatility of the index, interest rates, and the re-
maining time to maturity. Holding all else constant, as the
index level and volatility rise, the value of a note should in-
crease. As they decline, the value of a note should decrease.
When interest rates rise, on the other hand, the value of a
note should decrease. The value of a note should go up as in-
terest rates decline.

For a free brochure and help in setting up an “Equity-
linked note account,” write or call Henry Wiesel, first vice
president of investments, qualified plans coordinator at
Smith Barney, 1040 Broad St., Shrewsbury, N.J. 07702;
(800) 631-2221 ext. 8653.




SLEGTRONIC DESIGN ONLINE

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS

Get Immediate Online Access
To Worldwide Technology

swchonic Design Online has been created for you, the design
engineer, as the world’s most comprehensive technical
information resource and solution center. It offers a compendium
of topics—from the contents of current Electronic Design issues
including all the articles, schematics, and QuickLook features
to ED University, Pease Porridge, Career/Job Bank, and more.
Link up fo our web site today for online forums, direct links to
industry organizations and advertisers, tfrade show previews,
industry surveys, technology archives, and humor. In addition,
you can now utilize ED JetLINK, the industry’s fastest “drill down”
tool to find application- and market-specific product solutions
and vendors with a minimum number of clicks in one site visit,

e

P “
" TECHNOLOGY-APPLICATIONS-PRODUCTS S0

L=

LUTIONS

Techna!ag Departments:
Analog Design
Communications/Networking
Component/Packaging (PIPS)
Computer Boards & Buses
Digital Design

Electronic Design Automation (EDA)
Embedded Systems & Software
Test & Measurement

www.elecdesign.com
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| and Interactive Solutions Inc., Sara-

he wearable is coming into its
Town. These body-worn comput-

ers have been around for a few
years, but earlier machines were un-
derpowered and too clunky for prac-
tical use. New hardware is starting
to look a lot better. The support soft-
ware, input/output, and communica-
tions infrastructure require the
brunt of the effort, but the possibili-
ties leave us wondering. Can the ben-
efits justify the considerable efforts
needed to deploy a wearable-based
computing solution?

A wearable computer repackages a
full-function PC into a form factor that
can be worn on the body. Commercial
providers like Xybernaut, Fairfax, Va.,

sota, Fla., favor a box-like PC configu-
ration. Along with a battery pack, it
mounts on a user’s belt. ViA Inc.,
Northfield, Minn., configures their
product as two interconnected mod-
ules in a flexible belt configuration. All
are Pentium-class machines, with big
hard drives and lots of memory.

Wearables come with voice-recog-
nition software, microphones, and
earphones. Users can choose several
display options: from a head-
mounted, Cyborg-like device to more
traditional flat-panel displays. Some
allow pen input, while others have
miniature keyboards mounted on the
user’s wrist.

What’s more, wearables feature
serial, parallel, and PCMCIA (PC
Card) slots that permit many other
modules to be plugged into them.
Video cameras, cell phone connec-
tions, GPS modules, wireless LAN
connections, and even virtual
toolsets are available and under in-
vestigation for various applications.

How do you decide if you need a
wearable? Suppose you're a techni-
cian on an assembly line where,
every so often, a manufacturing ma-
chine needs to be calibrated. To get
the line back up, you have to climb on
top of the machine and use a compu-
ter to perform the calibration. You
really can’t bring a laptop up there,
so it would help to have a wearable.

Another use is for the highly mobile
inspectors gathering data on aircraft, |
bridges, or industrial equipment. With |
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voice-activated tem-
plate to complete re-
ports right in the field.
And, hands are still free
to use tools or hoist one-
self into position to do
the inspection.

Repair and mainte-
nance technicians can
load entire libraries of
documentation onto the
wearable as Interactive
Electronic Technical
Manuals (IETMs). With
the tiny video camera and wireless
network, they can send a picture back
to a remote, expert help desk to solve a
problem. Also, parts can be located and
ordered through the web. These po-
tential capabilities are exeiting the mil-
itary and commercial transportation
and equipment industries.

The list goes on. The point is, wear-
ables are evolving into a human com-
puter hub, permitting users to mix
and mateh modules to fit certain appli-
cations. They enable a new class of mo-
bile computing, eliminating some
shortcomings in laptop portability.
Yet, they have more horsepower than
PDA-class devices. Dick Urban,
deputy director of the electronic tech-
nology office at the Defense Advance
Research Projects Agency (DARPA),
has dubbed the development of these
related technologies, “humionics,” or
human electronics.

While the benefits—getting a pro-
duction line up faster, or repairing a
tank in the battlefield—are compel-
ling, a considerable amount of infra-
structure must accompany the wear-
able. It’s a bit like the integration of
laptops into the computing toolbox. A
lot of software, support hardware, and
training was needed to make them an
efficient part of the infosphere. In fact,
commercial wearable suppliers them-
selves suggest that buying the wear-
able is only 10% of the task.

For example, building IETMs, com-
plete with animations and video clips,
is a huge job for complex gear. Building
templates or navigation procedures
that work for pen, keyboard, or voice is
a task. Connectivity applications re-
quire an entire wireless network to be
installed over the work area. Hooking |

]
1
!
1
|

a wearable, the user can construct a | everything together to make it work |

O —————

smoothly is no walk in
the park. Nevertheless,
many organizations are
moving ahead with these
projects.

Major automobile and
aircraft manufacturers
are now looking at pro-
duction, inspection, or
repair scenarios. Trans-
portation infrastructure
organizations are evalu-
ating wearables to
gather and process infor-
mation on bridges, signs, and other el-
ements. And, the military is inter-
ested in repair and maintenance, as
well as military police and logistics
services applications.

So, where are we in this nascent
industry? I would call it the late eval-
uation phase. My guess is that these
tests will soon prove the worth of
some highly targeted wearable appli-
cations. Sales should begin to pick up
from current low levels.

Perhaps the key to the wearables
market, like many others, will be
tested, usable software that solves
specific problems better than the al-
ternative solutions. The players are
gathering. General Motors, Detroit,
Mich., is developing extensive IETMs
for car repair, while Lockheed Martin,
Moorestown, N.J., is doing similar
things for the Navy’s ships. Large
companies could end up being the big
drivers behind this platform.

Traditional laptop makers could
also expand into this area. IBM, San
Jose, Calif., has already demonstrated
a prototype of a repackaged Think
Pad 760 in a wearable configuration.
And smaller, specialized devices from
companies like FEDEX or UPS could
grow into devices that begin to look a
lot like wearables. So, keep an eye out
for the latest in computer fashion,

C/ly'?s Clz.mno.c/f holds a BSEE

Jrom the University of Colorado and
reports on ﬂqt-panel display: and
Ot/"?" emerging technologies. Hys
company, Technical Mqri eting Ser
vies, 1rovides writing mar/:gt' <4
and pdlje relations Se;'vices t(f tze’llg’
nologyompanies. Chinnock canc I;e
reacheaat (203) 8,9-8059- far (3
849-8061: 0 mail. 059; fax (203)

4 Jchrischinnock@
comprserve.com.




We partner with you
to get the job done right

and on-time.

Power Supply - Project Aurora XYZ Corp.
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FT  FS SERIES MODUFLEX ® SWITCHERS

DESCRIPTION

The FT and FS Series are comprehensive
lines of ultra compact power factor corrected
models derived from our Moduflex® family of
switching power supplies. This series utilizes
advanced technology to produce a high
quality input current wave form that is
compliant to the harmonic requirements of
EN61000-3-2. Based on modular
construction, “off the shelf” modules permit
high volume manufacturing with an
outstanding quality level assuring timely
delivery at a competitive cost.

Three classes of output modules are
available. The STANDARD outputs aliow
short duration surge currents on all
auxiliaries for hard starting loads. Optional
CURRENT LIMITED outputs have square
current limiting and feature wireless droop
current sharing. Optional ENHANCED
outputs have square current limiting, one wire
star point current share, output good logic
signal with LED, nominal 5V local bias,
individual inhibit and margining. For
requirements that cannot provide minimum
load on the main output, the ZERO
PRELOAD option is available for main
outputs up to 500 watts.

DELIVERY

Choose stocked units or construct a model
number using stocked modules for fast
delivery. Otherwise, form a model from the
adjacent page to meet your specific re-
quirements. Contact factory for deliveries on
models derived from non-stocked modules.

FEATURES

M 0.99 power factor.

B 5.5 watts per cubic inch.

I 1-7 outputs, 400-1000 watts.
I 120 kilohertz MOSFET design.
I Universal input.

I UL, CSA, TUV (IEC, EN), CE.
@ FCC, EN Class A EMI.

@ |EC, EN Immunity.

I All outputs:

Adjustable

Fully regulated

Floating

Overload and short circuit protected

Overvoltage protected
I Standard features include:

System inhibit
Fan output

HE Options and accessories include:
Power fail monitor
Redundancy
Current Limited Outputs
Enhanced Outputs
Zero Preload
End fan cover
Top fan cover
Rack Assemblies

STOCKED MODELS - Available in 3 days.

Max
Power Output 1 Output 2 OQutput 3 Output 4
400W 5V @ 50A 12V @ 12A 12V @ 12A 5V @ 10A
400W | 5V @ 50/ 12V @ 12A |
[ 6B0OW | 5V@60A | 12v@12A |
B600W 5V @ 60A 12V @ 12A 5|

*400W models include power fail monitor, current limited modules, zero preload and end fan cover options.
600W models include the same options except fan cooling is built into the unit.

UNITS FROM STOCKED MODULES - Available in 2 weeks.

FT 4B 2336-YYX

Output #1 Code

Configuration: Allowable quad output configurations are 42, 44, 46 and 48 08

OPTIONS

Option
Code Function
00 | None
01 | Power Fail Monitor

02 | Redundancy
04 | Current Limited

Zero Preload
Power Code: Choose Power Code A through D for 400-750W models. 16 | Enhanced
Output Codes: Select any outputs from the shaded area on the Output Types table 32 | End Fan Cover

consistent with the configuration chosen.
Option Code:

Fan cooling is built into 600 and 750W units.

Specify Option Code. Refer to the Option table. Codes 02 (redundancy)
and 16 (enhanced) are excluded from models available in 2 weeks.

64 Top Fan Cover

Replace the YY with the sum of
the Option Codes.



MODEL SELECTION

Models are available in power ratings of 400 to 1000 watts, with
corresponding code letters A through E. See Power Code chart.

Output modules are available in six types:J, K, L, M,NandPin
nominal power ratings from 75 - 500 watts. Type M, N and P
modules are variable power rated depending upon the unit
power rating. The M, N and P Module table directly below shows
the corresponding multiplier applicable to the output current
ratings of the M modules and allowable power ratings for the N
and P modules. For example, a 750 watt multiple will have its M
type module configured to produce 120A @ 5V or 12A @ 48V.
The voltage and current rating of output modules are listed in the
table of output types. This table assigns an alpha-numeric code
designating the nominal voltage rating of the module.

M Module Current N/P

Unit Multiplier Module*

Power Single Multiple Allowable
Rating Output Output Power

A | 400W | 08 | 05
B | 500W | 10 | 06 | 300W
C | 600W | 12 | 08 | 400W
D | 750w | 15 | 12 | 500W
E_| 1000W | 20 15 750W

*When an N or P module is used as the main output,
the allowable power and the module current ratings
must not be exceeded.

Output Types”
Output Module Type

J K L M N/P
Code Volts Amps Amps Amps Amps Amps

0| 10 [ 20 |
1 [ 33| 10 | 20 | 30 | 100 | 60
2 [ 5 | 10 | 20 | 30 [ 100 | 60
3 [l Bniaon]| 24 [Fap (40"
4 [ ] 5 | 10 | 20 | 33 | 33
5 | 18| 4 | 8 16 | 28 | 28 |
6 [ gk A e Pl
7 | 28| 25 | 5 10 | 18 | 18
8 |3 | 2 [ 4 [ 8 [ 14|14
| 9 |48 [ 15[ 3 | 6 | 10 | 10
| A 22| 10 | 20 | 30 | 100 | 60
| B |24 | 10 | 20 | 30 | 100 | 60
C |27 10 | 20 | 30 [ 100 | 60
D |3 | 10 | 20 | 30 | 100 | 60
E [36] 10 | 20 | 30 | 100 | 60
F | 4 | 10 | 20 | 30 | 100 | 60
| G |45 10 [ 20 | 30 | 100 | 60
H |57 10 | 20 | 30 | 90 | 60
J 63| 10 | 20 | 30 | 80 | 60
% | 7 9 | 18 | 3 | 70 | 60
i & g8 | 8 16 | 30 | 62 | 60
M | 9 8 15 | 30 | 56 | 56
T T 14 | 30 | 50 | 50
P [ 11 7 13 | 27 | 45 | 45
Q [135] 6 | 11 | 22 | a7 | a7
R |17 | 5 | 9 18 | 30 | 30
(8 (19| @ 8 16 | 26 | 26
T |21 | 4 7 14 | 24 | 24
U | 23| 4 7 13 | 22 | 22
"V | 26| 3 6 12 | 19 | 19
W | 20| 3 5 10 | 17 | 17
X |ea | 2 5 9 [ 16 | 16
Y |40 | 2 4 8 | 13 | 13
Z | 44 | 2 4 7 12 | 12

Muitiple output modules of a given type are arranged in
ascending order by voltage magnitude in the same sense as
the output number sequence in the configuration diagrams.
“Shaded ratings are stock.

HOW TO ORDER

To form the proper model number defining a custom requirement,
select the letters FS or FT to designate the series, then choose the
desired configuration and list the configuration code. Insert the power
code letter for the power level and follow with the output code numbers
or letters for each specific output. Enter a dash and from the option
table insert the sum of the option codes.Where lower poweris desired
for the main module, an N module can be substituted and is denoted
by a letter N in the output variant position. In addition, when no
preload is available for the main output, choose Option Code 08 and
add a P in the output variant position. For an enhanced main and
current limited auxiliaries, specify both 04 and 16 option codes.

HARMONIC CORRECTED 500W QUAD SWITCHER

FT 44 B 2336 -YY X
) ‘ T Qutput #1 Variant
Sum of Option Codes
Power Code Output #4 Code
Cutput #1 Code Output #3 Code
Output #2 Code

OUTPUT CONFIGURATIONS

The boxes below are diagrammatic representations of the power supplies as
viewed from the output end. The two-digit numbers above the boxes are the
configuration codes.

12 2 26 30
n | [#2T#1] w2 | "n?'w_z»in’:
|
7M - L ‘LKAM.A ~‘<‘L MJ .,‘K._LL‘ AM_.
32 34 36 38
* | w2 m] | #3 (%2 [#1| TeaTw2 w1 )
392 3 | [ |
L lodoim) [ Julkim) | Jxkik|m Litim]
0 42 4“4 6 7
wa w3 w2 m| | | R Bezn)
| |
[ | | —r | 1 — [
#4 [ #3 [ #2 ¥ [ #3 | ‘
KIK{LIM| (03 jo|M |J]lJ|k|mM Ik |k M|
8 80 52 54
wafuwa[w2[m| [ws[w3[w2[m| [#5] Te] [ws Tw2]w1]
J | (1 J 3
m ¥ 93 | 02 s (03| |
KIK[KIM| [JIKILIM] [JfdfJfm| [J]JIK|M]
56 62 64 72
w5 (#3[m2[w1| [#5 46 [#1 #5 [ #6 | #2 [ M #5 [ %6 [ W7 [#1 |
J J 1) | J1J ] EREREE
[#a ¥4 #3402 I ¥4 | #3 | 02
JIKIKIM] [J]J[JM] |[J]jJ[KIM] J;J,_‘J_MJ

Refer to the table below for allowable configurations by series.

Output Unit Power Rating
Config 400w 500w 600W 750W  1000W

L] “©

34 3 . * X ® X

% | o [ e [ ew [ ex | x_
38 X
40 o o . | x|
K . . ® X X Irii =
44 . . o X X X
46 . o x . X X
48 X * X
50 X
52 | ° I o i o X [ Tx = X
54 ' [ 3 | . X [ * X X
56 | [ [ X D il
62 | [ o [ e x * X | x
64 | | i X T x
72 X | X

* Represents allowable configurations for the FT Series.
X Represents allowable configurations for the FS Series.



SPECIFICATIONS

INPUT

90-264 VAC, 47-63 Hz.

POWER FACTOR

0.99 typical.

EMISSIONS

FCC 20780 Part 15/EN 55022, Class A Conducted. EN
61000-3-2, Harmonics. EN 61000-3-3, Voltage Fluctuations.
IMMUNITY

IEC 1000-4-2/EN 61000-4-2, Electrostatic Discharge. IEC
1000-4-3/EN 61000-4-3, Radiated Field. [EC 1000-4-4/EN
61000-4-4, Electrical Fast Transients. |EC 1000-4-5/EN
61000-4-5, Level 3 Surge. |EC 1000-4-6/EN 61000-4-6,
Conducted Field.

INPUT SURGE

230 VAC - 38 amps max. 115 VAC - 19 amps max.
EFFICIENCY

75% typical.

HOLDUP TIME

20 milliseconds from loss of AC power.

OUTPUTS

See model selection table. Outputs are trim adjustable +5%.
OUTPUT POLARITY

All outputs are floating from chassis and each other and can
be referenced to each other or ground as required.

LINE REGULATION

Less than £0.1% or £5mV for input changes from nominal to
min. or max. rated values.

LOAD REGULATION

£0.2% or +10mV for load changes from 50% to 0% or 100% of
max. rated values.

MINIMUM LOAD

Main output requires a 10% minimum load for full output from
auxiliaries. Use Option 08 if no minimum load is available for
mains up to 500 watts. Singles require no minimum load.
RIPPLE & NOISE

1% or 100 mV, pk.-pk., 20 MHz bandwidth.

OPERATING TEMPERATURE

0-70°C. Derate 2.5%/°C above 50°C.

COOLING

A min. of 10 LFS* for models without internal fans directed
over the unit for full rating. Two test locations on chassis rated
for max. temperature of 90°C. 600 watt, 750 watt and 1000
watt models have built-in ball bearing fans.

*Linear feet/second.

TEMPERATURE COEFFICIENT

+0.02%/°C.

DYNAMIC RESPONSE

Peak transient less than +2% or +200 mV for step load
change from 75% to 50% or 100% max. ratings.

RECOVERY TIME

Recovery within 1%. Main output - 200 microseconds.
Auxiliary outputs - 500 microseconds.

SAFETY

Units meet UL 1950, CSA 22.2 No. 950, EN 60 950, IEC 950.
ISOLATION

Conforms to safety agency standards.

INPUT UNDERVOLTAGE

Protects against damage for undervoltage operation.

SOFT START

Units have soft start feature to protect critical components.
OVERVOLTAGE PROTECTION

Standard on all outputs.

REVERSE VOLTAGE PROTECTION

All outputs are protected up to load ratings.

v\
Deltrort inc.
POWER N PRODUCTS

OVERLOAD & SHORT CIRCUIT

Outputs protected by duty cycle current foldback circuit with
automatic recovery. Standard auxiliaries have additional back-
up fuse protection. Options 04 and 16 have square current
limiting with automatic recovery when overload is removed.

THERMAL SHUTDOWN
Circuit cuts off supply in case of local over temperature. Units
reset automatically when temperature returns to normal.

FAN OUTPUT
Nominal 12 VDC @ 12 watts maximum.

INHIBIT
TTL compatible system inhibit provided. Option 16 has indi-
vidual output inhibit.

REMOTE SENSING
On all outputs except standard and 04 Option outputs 75
watts or less.

SHOCK & VIBRATION
Shock per MIL-STD 810-E Method 516.4, Procedure |.
Vibration per MIL-STD 810-E Method 514 .4, Category 1,
Procedure |.
MECHANICAL
CASE SERIES WATTS

FT  400W/500W

FT 600W

FS 600W

ALl 750W

FS 750W

FS 1000W

OPTIONS

POWER FAIL MONITOR

Optional circuit provides isolated TTL and VME/VXI compatible
ACFAIL signal providing 4 milliseconds warning before main
output drops by 5% after an input failure. A SYSRESET signal
following VME timing requirements is provided when an N
module is used as a main output. Both logic signal outputs can
sink current per the VME specification.

REDUNDANCY

Optional Or-ing diodes for hot pluggable N+1 redundant oper-
ation. For FT Series 500 watt & 750 watt models with 1-4 out-
puts. Main output current limited to 100 amps. Remaining out-
puts 16 amps max.

CURRENT LIMIT
Option provides on all outputs:
® Square current limit with auto recovery.
| Wireless droop current share for parallel or N+1 redundant
operation.
ZERO PRELOAD
Optional circuit removes need for preload on main output up
to 500 watts.
ENHANCED
Option provides on all outputs:
B Square current limit with auto recovery.
B Single wire active current share for parallel or N+1
redundant operation.
B DC output good logic signal with LED indicator.
B Logic inhibit.
® Nominal 5V bias.
B Margining.
END FAN COVER
Optional cover with brushless DC ball bearing end fan which
provides the required air flow for full rating.
TOP FAN COVER
Same as above with fan cover mounted on top of the power supply.
ACCESSORIES
RAS50 and RA75 Series 2U high rack assemblies provide hot
pluggable interface and hold up to 3 FT Series 500 watt or
750 watt units respectively.
Specifications subject to change without notice.

290 WISSAHICKON AVENUE, P.O. BOX 1369, NORTH WALES, PA 19454
PHONE: 215-699-9261 » FAX: 215-699-2310 » TOLL FREE: 1-800-523-2332

E-MAIL: sales@deltroninc.com ¢ VISIT OUR WEB SITE: www.deltroninc.com
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a man Is known
by the
company.....

hels him design
next-to-tmpossible
prociucts with
sophisticated mernory
technologies like

PC" 00 and Rambus,

And when he

discovers Ceaiestica,

he keeps.....

With the right design partner, even your most outrageous, most advanced, “they-said-
it-couldn‘t-be-done” ideas can beat the competition to market. Which is why so many of the
world's leading OEMs would prefer to keep Celestica their little secret.

For 10 years we've been working with the biggest names in technology to design and build
solutions that make cutting-edge technology—well, cutting edge. In the process, we've acquired
perhaps the broadest range of memory manufacturing experience in the industry, from high-

volume, industry-standard modules to highly customized, one-of-a-kind solutions.

We've also invested millions in testing equipment. Our two new Advantest® T5581 testers, for example,
deliver high throughput while testing modules at the higher speeds demanded by today's )
\ o ] ] www.celestica.com
technologies—which is how we test every module we build. (We thought you'd like to know that.)
Our connections are no small potatoes, either: Our memory for the latest Pentium® |l processor-
based systems and our PC100 memory are already on the market. And plans for Rambus RIMM

modules and DDR memory are well under way.

So call us at 1-888-899-9998 and ask for document #7123. We'll send you a copy of “Breaking
the Speed Limit: PC100 Memory” with a list of our latest Intel Pentium li-compatible memory
upgrades. Or look for it at www.celestica.com/memory/100mhz.html. Because the secret to making
sure your designs become great products is often in the company you keep.

©1998 Celestica, Inc. Celestica s a trademark of Celestica, Inc. All other trademarks and registered trademarks are the property of their respective owners.

] CELESTICA
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- for outstanding FA syste

Uttra-wide viewing angle %
- Large screen
 High resolution

actory environments vary widely. That's why NEC TFT  Touch-sensor panels are attachable.

LCD screens let you pick the optimum features for Whatever your requirements for FA systems, we
your application. Features include a 12.1" size, 800 x 600 have a TFT LCD screen that will make your system look
resolution, ultra-wide viewing angle and high luminance. its best. For further information, contact NEC today.

Features I.—arEe screen High resolution ~ Ultra-wide vieWin?anglg 7Hi§hilur;iﬁan2e_
High luminance Wide viewing angle
Model number NLBOGOAC31-12 NLBOGOAC26-11  NL644BAC33-24 NL6448AC33-27 R
Screen 1251* 10.4" 10.4” 10.4"
Pixel numbers 800 x 600 800 x 600 640 x 480 640 x 480
Display colors 262,144 262,144 262,144 262,144
Luminance 250cd/m? typ. 190cd/m? typ 190cd/m? typ. 250cd/m? typ.
Viewing angle Up 35°/down 55° Up 20°/down 45 Up/down 180’ Up 55 /down 40°
Right/left +60° Right/left +45° Right/left +80° Right/left +60

Operating temperature: 0°C to +50°C A backlight inverter is attached to all models.

The ﬂ components to build your reputation ] us

NL6448AC33-18
10.4"

640 x 480
262,144
200cd/m? typ

Up 30" /down 20
Right/left £45

t imagine

On the Internet at http://www.ic.nec.co.jp/compo/lcd/index_e.html NEC MULTIMEDIA
For fast answers, call us at: USA Tel:1-800-366-9782.Fax:1-800-729 9288. GERMANY Tel:0211-650302.Fax:0211-6503450

THE NETHERLANDS Tal:040-445-845.Fax:040-444-580. SWEDEN Tel:08-638-0820.Fax:08-638-0388. FRANCE Tel:1-3067-5800

Fax:1-3067-5899. SPAIN Tel:1-504-2787.Fax:1-504-2860. ITALY Tel:02-667541. Fax:02-66754299. UK Tel:1908-691133.Fax:1908-670290

HONG KONG Tel:2886-3318.Fax:2886-9022. TAIWAN Tel:02-719-2377.Fax:02-719-5951. KOREA Te!:02-551-0450.Fax:02 551-0451

SINGAPORE Tel:253-8311.Fax:250-3583. AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN Tel:03-3798-6148.Fax:03-3798-6149
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M Mating the software and the hardware that power invisible computing

Embedded Operating Systems Face
Greater Productivity Demands

Customizable Off-The-Shelf Software And Integrated Network-
ing Solutions Speed Time-To-Market For Embedded Systems.

Loren Werner

gies, and new paradigms for creating applica-

tion software inspire designers to consider is-
sues beyond operating system (OS) compactness,
and productivity tool capabilities when developing
embedded systems. Mounting pressure to imple-
ment ever more functionality in software, made pos-
sible by increasingly
powerful, cost-effective
microprocessors, fuels
“feature wars” among
segments of the embed-
ded systems market-
place, particularly in
consumer electronics.
Shrinking market win-
dows for each genera-
tion of consumer elec-
tronics products force
embedded systems de-
signers to bring more
capable products to
market under stringent
time constraints. Today,
the consequences of er-
rors in software devel-
opment that result in
time-to-market delays
may have enterprise-wide effects, whose impact can  Art Cou qesT:
cost millions of dollars in lost revenues, or even drive Bombadier Inc.
companies out of business.

c onverging market forces, evolving technolo-

SPECIAL
REPORT

Quest For Standards

No resolution appears forthcoming that will ad-
dress the industry split between OSs based on pro-
prietary application programming interfaces
(APIs), and those with open system architectures.
Early movement toward some industry-specific
standardization has begun among companies whose
products depend upon embedded systems. Cooper-

ative meetings are being held between leading com-
panies, such as the Wireless Application Protocol
(WAP) Forum, originally founded by Nokia, Erics-
son, Motorola, and Unwired Planet. They were
joined in June by RTOS vendor Geoworks, a sup-
plier of smart-phone software. Similar meetings
among leading consumer electronics manufacturers
seeking to develop stan-
dards within their indus-
try are underway.

New Paradigms
Market desire for in-
creased productivity
and standards has
raised expectations over
the level of functionality
and integration deliv-
ered by embedded OSs
and software develop-
ment tools suppliers
(Fig. 1). Chief among
| the paradigm shifts for
embedded systems is
the transition to large
software development
teams with hundreds, or
even thousands, of pro-
grammers. They may be spread across several con-
tinents, working on joint projects between major
multinational corporations. Large design groups
must evaluate such issues as the choice of appropri-
ate hardware platforms, embedded OSs, develop-
ment/debugging tools, and vendor service and sup-
port, to optimize application software productivity,
reliability, and overall speed of system integration.
Today, products using embedded systems range
from resource-constrained and price-sensitive prod-
ucts using 4-, 8-, and 16-bit processors, to robust pro-
grams that may contain millions of lines of code, im-

ELECTRONIC DESIGN / OCTOBER 1, 1998
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EMBEDDED SYSTEMS EMBEDDED OPERATING SYSTEMS ]

remain between OSs in

1. Increasing demand by designers for greater functionality drives on-going expansion of operating-system

capabilities in off-the-shelf RTOS products. {Courtesy: Wind River Systems)

plemented on powerful 32-bit proces-
sors, in memory-rich environments.
Embedded OSs are also used in ad-
vanced surveillance systems like the
CL-327 Guardian Vertical Take-Off and
Landing (VTOL) Unmanned Aerial Ve-
hicle (UAV) from Bombadier Inc. (see
the opening illustration). The system’s
flight-control software has been de-
bugged and optimized by Cygnus Solu-
tions’ GNUPro Toolkit for Windows NT.

Although home-grown, real-time ex-
ecutives and very-lean, real-time OS
(RTOS) kernels still account for the
lion’s share of applications built with 4-,
8-, and 16-bit processors, some highly
scaleable, off-the-shelf products play ef-
fectively under tight design constraints.
In a 16-bit automotive controller used
by General Motors, for example, Wind
River’s WindStream, an engineered
subset of the company’s VxWorks
RTOS, runs along with user application
code in just 40 kbytes. Forth Inc. re-
ports its compact Forth language runs
in a real-world multitasking application,

on an 8-bit 8051 processor.

Shipments of 4-bit processors hit an
all-time high in 1997, and industry de-
mand for low-end devices shows no in-
dication of diminishing. The automotive
industry alone, producing 40 million
cars annually that typically incorporate
four major microprocessors and up-
wards of a dozen low-end chips each,
consumes about one-half billion low-end
processors annually.

While demand for low-end devices
remains strong, it's high-end miero-
processors that are reshaping the de-
sign of embedded systems. Competitive
pressure to span the broadening range
of processors available, from low-end
chips to high-end, 32- and 64-bit devices
(with 128-bit offerings coming), influ-
ences offerings from RTOS vendors.
While high-end design environments
tend to reduce emphasis on OS compact-
ness, RTOS product features move
closer together as competing vendors
strive for a “lean, highly-modular, fea-
ture-rich” model. Significant differences

l . .

i s::::::/:ﬁ: modularity, proprietary
Tava APIs. versus opgn—system
Application Advanced interconnect ar chl.tecture., Lt
X Windows Advanced networking handling, available devel-
WinNet Distribuled space objects| | gpo . opment tools, target
Memory management Fault tolerance processor support, and
Application Muttiprocessing 75%* Mutiprocessing hardware memory pro-

File system File system File system tection.
Application Networking Networking Networking Unique OS architec-
: Kerel 3 10%* Kemel 30%" Kernel Kemel tures, vertical market-
specific capabilities, and
1590 19 1908 1% OS vendor focus within
*Percent of total software supporied by RTOS vendor in a typical embedded device specialized markets, are

contributing to the rela-
tive suitability of different
OSs for particular applica-
tions. Designers in the smart-phone
market, for example, might benefit
from the specialized capabilities Ge-
oworks incorporates into its GEOS-SC
OS. These include hooks to facilitate
graceful recovery from lost data-trans-
mission connections when sending e-
mail, which may occur when wireless
phone users drive through tunnels.

Memory Protection

The need for hardware memory pro-
tection to facilitate software develop-
ment for large, complex programming
tasks, underscores one significant, dif-
ferentiating characteristic between
RTOSs. Although real-time executives
and OSs, which do not support hard-
ware memory protection, remain suit-
able for applications in which code and
OS run together in global address
space, they depend entirely on software
mapping to lay out memory space, and
such software protocols as mutexes to
avoid memory corruption (Fig. 2).

Programming schemes like these are

Memory [ P e
i::al-tim I Application ] I Application ] protected l Appllclalmn l | Applu::allon |
s . Monolithic
Filesystems 1/0 managers Graphics = i
I l | agers | subs::}ams kemel | File systems | | 1/0 managers l “mms
Device Network Graphics Device Network Graphics
drivers drivers drivers Other drivers drivers drivers Other
[} [} ) [} [} )
i 1 L] ¥ ¥ 1
Hardware M Hardware L_M

2. Real-time executives provide no memory protection for
multithreaded executable code. All processes and operating-system
components run unprotected in the kernel mode. As a result, a failure
(like a corrupted pointer) in any kernel component causes the system to
crash or become unstable. The only way to recover is to reboot.

(Courtesy: QNX Software Systems Ltd.)

3. Under a monolithic kemel architecture, MMU-based protection for all
application processes running in the user mode prevents their memory
space from being overwritten. But, a significant number of operating-
system components and system drivers still run unprotected in the kernel
mode. The likelihood of kernel faults increases as the amount of code

running in the kernel increases. (Courtesy: QNX Software Systems Ltd.)




Vicor Releases The 48 Volt Family.

48 Vdc Input Family

Designed for communications and
other distributed power systems

8 Outputs

2V, 3.3V, 5V, 12V, 15V, 24V, 28V, 48V

50-500 Watts

Power densities up to 100W/in’

24 New Modules

2nd Generation DC-DC Converters

3 Package Sizes

Maxi—4.6 x 22 x 0.5 in
Mini—2.28 x 2.2 x 0.5 in
Micro—2.28 x 1.45 x 0.5 in

Available From Stock
Call 800-735-6200 now to order!

2nd Generation é
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J_\ﬁ»_\llc:_o__,

Component Solutions For Your Power System
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EMBEDDED SYSTEMS EMBEDDED OPERATING SYSTEMS |

vulnerable to system-wide crashes
| from a variety of conditions. These in-
clude a single errant pointer, accidental
data-structure corruption, or uninten-
tionally modifying code regions. The
vulnerability of non-memory-protected
coding schemes makes them prescrip-
tions for disaster, where large software
development teams are tasked with
creating complex applications. Hard-
ware-based memory protection pro-
vides the appropriate alternative.
While most RTOS vendors now offer
memory protection, not all provide the
same degree of support for the proces-
sor-based memory management unit
(MMU). In particular, some OSs only
perform hardware allocation of physieal
memory to different regions. More com-
plete OS MMU support, like the Reli-

able Processing Environment of the
LynxOS from Lynx Real-Time Sys-
tems, facilitates virtual addressing that
translates logical addresses to the phys-
ical address space. Furthermore, many
real-time OSs do not implement run-
time memory protection for both appli-
cation-level processes and OS compo-
nents. This would be done to avoid
performance degradation due to MM U-
induced overhead.

In contrast to the real-time execu-
tive architecture shown in Figure 2, the
monolithic kernel architecture of many
real-time OSs separates OS functions
within the kernel from application code
outside the kernel mode (Fig. 3). While
application code benefits from MMU
protection under this architecture, dri-
vers and other system elements that

run in the kernel mode remain in what
is essentially a global address space.
They also are subjeet to kernel faults,
which can cause system crashes.

OSs built around microkernel archi-
tectures, like QNX from QN X Software
Systems Ltd., implement only core ser-
viees in the kernel (Fig. 4). QNX pro-
vides such higher-level OS services as
file system, device I/0, and networking,
through optional processes running in
the protected mode, along with user ap-
plication code (Fig. 5).

Reliability

Hardware memory-protection sup-
port plays one key role in the vital issue
of how the OS supports reliability in
embedded systems. While the need to
select an embedded OS with a demon-
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strated track record of reliability is self-
evident in such life-critical applications
as avionics and medical instrumenta-
tion, it’s importance in mission-critical
| and highly-available applications such
as communications switches, factory
control, and even consumer electronics,
should not be overlooked. While system
failures in consumer electronics prod-
ucts may not put lives at risk, consumer
intolerance of unreliable products can
put the livelihood of companies at signif-
icant risk. Overall system reliability of-
ten becomes a part of the design re-
quirement for embedded systems in
such highly-available and fault-tolerant
applications as those associated with in-
frastructure equipment in telecom,
avionies and industrial control.
Steps taken by OS manufacturers to

meet such application requirements
vary. High levels of reliability have
been achieved under a variety of differ-
ent OS architectures. The effectiveness
of the QNX microkernel architecture is
demonstrated in its performance, run-
ning one Olin chemical factory non-stop
for eight years, without a single shut-
down for code maintenance. Code main-
tenance has been performed on the Olin
control application over the last eight
years on a real-time, hot-swap basis.
Many OSs deliver the high levels of
reliability required for applications like
avionics and air traffic control systems.
All such systems for domestic use are
subject to extensive FAA testing and
certification before going into service.
Typically, an OS does not receive such
testing by itself, but undergoes FAA
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testing as part of a system intended for |

avionies/air traffic control. l
Microtec, for example, has taken its
VRTXsa OS a step further in the FAA
certification process by putting it ‘
through the testing procedure on a
standalone basis. The company’s
VRTXsa multitasking kernel, run-time
library, and BSP device drivers and ini-
tialization software have all passed the
FA A’s most stringent level of testing,

i and have received FAA Level A certifi-

cation—the highest level possible.

Software Productivity

As time-to-market pressures de-
crease developers’ tolerance of hurdles
to software productivity, vendors place
increasing emphasis on providing solu-
tions to promote faster product devel-

(continued from
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opment. These include various ap-
proaches to powerful, integrated devel-
opment tool sets; complete pre-inte-
grated packages for such services as
networking and connectivity; vertical,
market-specific, customizable applica-
tions software; and full-blown
design/prototyping services.

Examples include Wind River’s Tor-
nado tool set, integrated with the com-
pany’s VxWorks OS, and the pRISM+
integrated tool environment for the
pSOS+ OS from Integrated Systems
Inc. (ISI). ISI provides access to third-
party tool solutions to enhance
pRISM+ through the Common Object
Request Broker Architecture
(CORBA) standard. pRISM+ also pro-
vides a consistent user interface across
the broad range of compilers ISI sup-
ports. ISI evaluates industry compiler
offerings, and supports those which
provide the tightest, most efficient code
for each target microprocessor.

Attention to relevant details in appli-
cation language support can play an im-
portant role in promoting software de-
velopment productivity, and run-time
code reliability under real-time condi-
tions. ISI notes that many RTOS ven-
dors support only standard libraries
supplied by compiler vendors for C and
C++ application codes. ISI augments
support for standard libraries by pro-
viding reentrant versions. With reen-
trant libraries, code operations that are
interrupted in mid-execution can return
to execution without suffering data cor-
ruption. ISI claims that use of its reen-

trant libraries promotes code reliability
and productive code development by
preventing very obscure, difficult to
track bugs in embedded applications.

Suppliers of compilers and develop-
ment tools seek to shorten access to
tools for new chips through close rela-
tionships with semiconductor manufac-
turers. Chip makers, RTOS vendors,
and tool makers frequently cooperate
early in new chip design cycles to pro-
mote effective alignment between chip
capabilities and software support. This
sometimes creates software simulators
that allow code development for new
target processors long before the chips
are ready for delivery.

Increasingly, software vendors, such
as Cygnus Solutions, speed access to
development software for new chips
through porting agreements. These al-
low chip manufacturers to ship licensed
software with their semiconductor
products. Cygnus Solutions specializes
in supplying highly optimized GNU
compilers and associated develop-
ment/debug tools.

Customizable Solutions
Another class of solutions that
speeds embedded product develop-
ment involves integration of software
functions onto a chip. This technique
saves developers code generation and
integration time. Some of these prod-
ucts are targeted for particular mar-
kets, such as STMicroelectronics’ STPC
multimedia, “PC on a chip.” The chip is
designed to provide multimedia capa-

bilities for such high-volume digital con-
sumer devices as set-top boxes, game
consoles, and web-enabled TVs. The
STPC integrates a high-performance,
x86 processor; graphics subsystem;
video pipeline; comprehensive core
logic with support for PCI, ISA, IDE,
DMA; and interrupt controllers.

Other solutions, such as the
NET+ARM offering from Osicom, pro-
vide integration of the processor,
RTOS, and a full suite of networking
protocols and applications. These are
necessary to enable networking for the
rapidly-emerging classes of such web-
manageable devices as office equipment
(printers, photocopiers, and fax ma-
chines), and industrial switches (Fig. 6).

While shrink-wrapped software so-
lutions are nowhere near a reality for
embedded systems, customizable, off-
the-shelf software is appearing from
Spyglass Inc. and Agranat Systems
Inc., among others. They provide em-
bedded web browsers and embedded
web microservers. Designers can en-
able Internet connectivity and web-
manageable products more quickly by
customizing and integrating products
like these into their systems, than by
creating home-grown equivalents.

Another path to rapid product devel-
opment involves accessing design, con-
sulting, software engineering, and ini-
tial product prototyping services,
available from a number of RTOS ven-
dors. Last March’s merger between
Annasoft Systems and Intrinsyc Soft-
ware Inc., for example, provides con-
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4. The QNX microkernel implements four services: interprocess
communication, low-level network communication, process scheduling,
and interrupt dispatching. There are a few kernel calls associated with
these services. In total, these functions occupy roughly 12,000 lines of
and performance of a real-fime
executive. (Courtesy: QNX Software Systems Ltd.)

code, and provide the functionality

5. Under a microkernel architecture that implements full memory
protection at run fime, very little code is run in the kernel mode that
could cause it to fail. This architecture allows individual processes and
operating-system components to be started and stopped dynamically,
and updated or changed on the fly, without having to bring the system
down. (Courtesy: QNX Software Systems Ltd.)
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sulting engineering services addressing
every critical phase of the embedded
systems design process, from platform-
level integration (including hardware
design and packaging), through applica-
tion-level integration, for projects
based on Windows CE and NT.
Evaluating the cost-performance
provided by services like these requires
weighing their fees against reducing
time-to-market for new products. ISI
Design Center (formerly Doctor De-
sign) may offer special appeal to risk-
sensitive companies. Among its com-
prehensive range of engineering
consulting services, it offers risk reduc-
tion in such areas as test and verifica-
tion, project management, cost contain-
ment, resolving performance and
technical challenges, and addressing
regulatory/environmental concerns.

Embedded Java

While enhanced! software productiv-
ity through Java's “write-once, run-
everywhere” ideal has not been
achieved for embedded systems,
progress toward a viable, embedded
Java is underway at Sun Microsystems,
Hewlett- Packard, and NewMonies Inc.
Sun’s measured approach to defining a
stable, meaningful specification for a de-
terministie, real-time, embedded Java
involves a comprehensive analysis of in-
dustry needs, as well as an in-depth re-
view of how Java can be trimmed for
embedded applications.

For those not content to wait for
Sun, HP and NewMonics offer their

6. The NET+ARM-12, from Osicom Technologies, provides an integrated solution for enabling
Ethernet /Internet connections in embedded systems. It combines a 12-MIPS ARM
microprocessor, the pSOS+ RTOS from Integrated Systems, and networking software designed
for loading into user-supplied RAM and /or ROM. (Courtesy: Osicom Technologies Inc.)

own cleanroom virtual machines that
support deterministic Java for embed-
ded applications. HP’s virtual machine,
originally conceived for internal use in
the company’s embedded devices, is
now commercially available. HP says
its virtual machine supports the same
kind of deterministic behavior available
from C and C++. This makes it suitable
for use as the primary implementation
language for many classes of embedded
real-time applications.

Similarly, NewMonics says its vir-
tual machine for Java, called Portable
Executive Reliable Control (PIIRC),
also provides fully deterministic behav-
ior. Both HP and NewMonics agree
that further testing is in order to deter-
mine whether Java on their virtual ma-
chines will be speed-limited for some
real-time applications.

While a fully viable form of embed-
ded Java edges toward emergence,
other methods to achieving portable
code, such as the recent embedded C++
initiative, are being explored. Forth has
also been used to create virtual ma-
chines that execute portable bytecode.
One such application runs in Europay
International’s processor-independent
Open Terminal Architecture (OTA) for
smart-card terminals in Europe.

Opinions vary as to whether the
real-time version of Windows CE, ex-
pected mid-year 1999, will give Mi-
crosoft the kind of dominance in the em-
bedded market that the software giant
has in the desktop market. Some estab-
lished RTOS and tool vendors predict

abject failure for Microsoft, while oth-
ers foresee sweeping success. Many are
hedging their bets by adding Windows
CE to their product offerings while
waiting to see where the chips fall.

Critics point to Microsoft’s missing
support infrastructure when it comes to
addressing the specific needs of embed-
ded systems designers. They also ex-
press doubts as to whether Windows
CE will be sufficiently lean for embed-
ded systems environments, or fast
enough for hard, real-time applications.

On the other side of the question, Mi-
crosoft proponents see the Win32 API
that underlies Windows CE, as a means
to achieving code portability between
applications for embedded systems. Mi-
crosoft supporters also view the
5,000,000 programmers familiar with
Win32 as an attractive solution to
scarce software development re-
sources. But, independent software
vendors made gun-shy by their experi-
ence with Microsoft in the desktop mar-
ket may prove reluctant to develop ap-
plications for Windows CE.

Microsoft hopes to circumvent short-
comings due to the lack of support infra-
structure by distributing Windows CE
through established RTOS vendors.
The company will rely on them to pro-
vide required consulting, service, and
support to Windows CE customers. As
for real-time performance for the com-
ing version of Windows CE, Microsoft
is targeting a sub-50-us response time
(on a Pentium 133), support for nested
interrupts, semaphores, and 32 or more
priority levels. Whether Microsoft will
deliver all this in a package sufficiently
modular to achieve the compact foot-
print required remains to be seen.

The entry of other industry giants,
drawn by the huge potential of the em-
bedded market could influence Mi-
crosoft’s future in this arena. Some em-
bedded OS vendors hint at possible
alliances with major computer compa-
nies to champion their established,
credible, RTOS technologies. If such al-
liances develop, the coming turf war
could make things very interesting.

Loren Werneris a former trade jour-
nal editor who now provides marketing
communications and writing services
through his consulting company, Tech-
Sowrce, Phoenix, AZ. Werner obtained
his BA degree from the University of
California at Irvine.
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fax (303) 466-0290); www.cieloinc.com.

implementation. Recent advances in
laser, packaging, and testing, however,
are lowering this technology’s cost pre-
ability per square inch, as postulated ! mium, such that it is now penetrating
by Moore’s Law. However, a closer | both WANs and LANS.

E tures. At the same time, fiber-based,
look at the progression of interconnec- i As costs come down, technologies

|

[}

high-speed data-storage networks,
such as Fibre Channel, are rapidly be-
ing deployed to support enterprise-
wide data warehousing strategies.

he evolution of computer systems
over the past two decades shows a

tremendous increase in processing

tion technologies shows growth trends 1 such as Gigabit Ethernet (GbE), which
that, while impressive, have not kept ' leverage existing Ethernet standards,
pace with processing capabilities. Asa ! are ideally positioned to provide the
result, the movement of acres of data | bridge between existing, copper-based,
generated by high-speed processors | 10/100Base-T local networks and new,
has been hampered, making the inter- | higher-bandwidth optical infrastruc-
connect a major bottleneck.

Implementation Challenges

A major challenge to the effective
implementation of these new, high-
speed optical links will be the creation of
cost-effective, robust, standards-based
optical transceiver components that can
support Gbit/s bandwidths. As

To relieve it, systems and net- the demand for gigabit optical
work designers are moving links accelerates, system de-
away from copper-based in- signers need access to readily

terconnects, with their inher-
ently high capacitance, noise
susceptibility, and relatively
poor signal-loss/distance ra-
tios, to more advanced, high-
speed optical connections.
While copper links still
carry the bulk of the load for
workgroup-level networks,
optical links are emerging as
the preferred media for cam-
pus backbones, central-office
networks, and WANSs. These
systems demand the low

available, high-volume sup-
plies of reliable, electro-optical,
physical-layer components.
These optical transceivers
will spark the gigabit revolu-
tion in much the same way the
availability of standard Ether-
net physical-layer components
(PHYs) helped fuel the ubiqui-
tous deployments and falling
cost curves of 10Base-T and
100Base-T over the past
decade. However, the design
and production of optical in-
noise, faster transmission terconnects presents a totally
rates, zero crosstalk, and wide new and unique set of prob-
bandwidth that only optical 1. The unique laser-lounch profile from a vertical-cavity, surface- lems. These are associated
systems can provide. Despite emitting laser (VCSEL) shows a donut pattern of light. This eliminates  with the cost-effective produc-
inherent advantages, the pro- the differential-mode delay effect that may occur when light is launched  tion of gigabit-speed lasers us-
liferation of optical connector uniformly across worst-case multimode fiber. Lounching the light in such ing standard semiconductor
technology has been slow, due a fashion eliminates smeoring over distonces as much as three fimes  processes, and the effective
to its relatively high cost of longer thon broadly launched signals of the same output power. packaging and alignment of
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Edge-emitting Eye Diagram with 600 meters of worst case fiber

2. To meet the rigorous specification requirements of gigabit-speed networks, every optical interconnect component must consistently produce an
eye diagram that conforms to a predetermined eye-diagram mask. Using a “worst-case” fiber at 600 m, the vertical-cavity surface-emiting laser
(VCSEL) still meets the conformance eye mask designed for Gigabit Ethernet (a). Under the same conditions, the edge-emitting CD eye diagram ’
shows significant degradation in the eye-opening (b). At extreme degradation, the link integrity will be compromised.

these devices to optimally launch light
into standard optical fiber.

The evolution of higher data rates
and the migration toward optical links
has created a need for greater flexibility
in interconnect form factors. For in-
stance, link distances and data rates in
10BaseT or 100Base-T links could typi-
cally be handled by a single type of
physical-layer component, which could
cost-effectively be soldered directly
onto a system-level pc board, whether
it’s a network interface or a switch card.

But, the greater data rates required
by optical gigabit links present net-
work-configuration challenges that
cannot always be cost-effectively re-
solved by a common interconnect or
transmission methodology. For exam-
ple, GbE links may be implemented ei-
ther as 1000Base-SX links using less
expensive, short-wavelength (850-nm)
laser technology over multimode fiber,
or as 1000Base-LX links using more
expensive, long-wavelength (1300-nm)
laser technology over multimode or
singlemode fiber. Depending upon the
fiber diameter used, 1000Base-SX can

support distances up to 550 m on 50-m
multimode fiber, and up to 275 m on
62.5-um multimode fiber. On the other
hand, 1000Base-LX can support dis-
tances of 550 m on either 50- or 62.5-um
multimode fiber, and up to 5000 m on 9-
um single-mode fiber (see the table).
Because long-wavelength trans-
ceivers for 1000Base-LX interconnects
are inherently more expensive than
short-wavelength, 1000Base-SX com-
ponents, it’s important to instill a higher
degree of configuration flexibility into
the deployment of optical transceivers.
Along with the traditional 1 by 9 (1 row
by 9 pins) solderable component form
factor used throughout copper-based
Ethernet and Fiber Distributed Data
Interface (FDDI) implementations,
GbE links can also be implemented us-
ing complete module-level pluggable
transceivers based on the widely-
adopted industry-standard Gigabit In-
terface Converter (GBIC) form factor.
Not only do interchangeable GBICs
give network administrators the flexi-
bility to tailor network topologies and
link distances and costs to specific re-

EVOLUTION OF NETWORK INTERCONNECT TECHNOLOGIES

Network Data Maximum distance Media
standard rate per link flexibility
Ethemnet | 10 Mbits/s 2 km Soldered‘ discrete components
Fast Ethernet 1 100 Mbits/s 2 km Soldered 1 by 9 transcéiver

( FDDI 100 Mbits/s 2 km Soldered 1 by 9 transceiver
Gigabit 110Gbits | 550 m (multimode fiber) | Soldered 1 by 9 transceiver or
Eég?)rgzlse-sx pluggable GBIC transceivers
Gigabit 1 1.0 Gbivs 550 m (multimode fiber) | Seldered 1 by 9 transceiver or
Eé%%rg:;e{x 5 km (single-mode fiber) pluggable GBIC transceivers
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quirements, they also allow for subse-
quent network reconfiguration as needs
change—without wholesale replace-
ment or system-level investments. !

Design Issues

The design and manufacture of cost-
effective, optical interconnect solutions
for use in Gbit/s GBICs, hinges on suc-
cessfully meeting reliability and dis-
tance requirements of the GbE specifi-
cations. At the same time, companies
need to drive down packaging, align-
ment, and test costs of these devices to
support high-volume deployments.

Reliability and distance: The most
critical factor impacting the reliable
transport of optical signals over practi-
cal distances is differential mode delay
(DMD), important because light travel-
ing through multimode optical fibers
tends to bounce through the fiber at
different angles, depending upon its
distance from the center of the fiber.
This results in different propagation
paths (modes) for different parts of the
fiber. As a result, a signal launched
across the entire fiber tends to “smear”
as it goes through the fiber. In essence,
the same signal is being simultaneously
propagated down the fiber following
different path lengths in the center
than at the edges. Thus, a digital pulse
of a given output power will tend to
move toward a bell-shaped curve as the
signal is smeared over a given distance.

Ideally, the fiber is constructed to
compensate for this by allowing light

! travelling on the outside of the fiber to

move at a higher velocity. In some
fibers, however, construction is non-op-
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referring to your business! Change is what
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technology is so popular with designers
who are always looking to upgrade: it lets
them (and you) take advantage of device
enhancements without board rework
redesign or delays.

Change is good. With Correct-A-Chip,

it's also easy!

With Correct-A-Chip, you can change from
one footprint or package type to another,
from surface mount to through-hole, from
one pinout to another, from one...you get
the picture. If there’s a way to upgrade
your product with a new chip, there's a
Correct-A-Chip that lets you do it quickly
and economically.

With Correct-A-Chip, you can even add
; additional componentry and circuitry
N g il while you upgrade to a new device -
n n I E s@ all in the same s_page! And, for even
greater miniaturization and performance,
ELECTRONICS, INC. Aries also provides fast-turn MCMs.
The Proof Awaits You
Correct-A-Chip isn’t magic. It just works
like it. Want proof? Visit our comprehensive

website or call for our catalog. We'll show
you how easy it is to change... for the good.

P.0. Box 130 Frenchtown, NJ 08825
Phone: (908) 996-6841

Fax: (908) 996-3891

e-mail: info@arieselec.com

web: www arieselec.com

130 %002
Cotad

Sensible Selutions. . . Fast!

READER SERVICE 149



T OPTICAL INTERCONNECTS |

ELECTRONIC DESIGN / OCTOBER 1, 1998

timal, resulting in increased DMD.
With uncontrolled DMD, a string of
pulses can spread out so much that they
interfere with each other to the extent
that data cannot be recovered reliably.

Extensive analysis of DMD charac-
teristics in today’s fiber-optic cabling
system has shown that optimum sig-
nal-propagation distances can be
achieved by selectively launching light
into the fiber in a donut shape that uni-
formly encircles the fiber’s center (F'ig.
1). This allows for maximum light out-
put across a minimum number of prop-
agation modes. This eliminates smear-
ing over distances up to three times
longer than broadly launched signals of
the same output strength.

Packaging and alignment: The
main contributor to packaging cost is
the process of aligning light coming out
of the semiconductor with the optical
fiber. Physical packaging of optical
transceiver components involves all of
the normal semiconductor packaging
issues—plus a giant step in difficulty
with regard to alignment. The
effective launching of light
from the semiconductor into
the fiber demands precise and
consistent alignment relation-
ships between the internal po-
sitioning of the semiconductor
and the external plug points
for the fiber connector. In ad-
dition, these critical coupling-
efficiency alignments must re-
main intact during
subsequent shipping, han-
dling, and systems assembly,
as well as throughout a wide
range of operating conditions.

Test: The nature of optical
interconnects, combined with
the wide range of operating
environments for gigabit-
speed networks, makes rigor-
ous testing critical in compo-
nent manufacturing. To meet
specification requirements,
every optical interconnect
component must be able to
consistently produce an eye
diagram that conforms to a
predetermined eye-diagram
mask (Fig. 2a and b). Only by

ensuring that light pulses ac- 3. The VCSEL fubn«mon process produces ¢omplete lusing devices on the
tually emitted by the compo- wafer. This way, every device can be fully tested while it’s still in o
nent are consistently grouped wafer state, and therefore, take advantage of lower-cost semiconductor
within the GbE standard’s eye techniques. In contrast, edge-emmmg lasers must be deaved and

dictably rely on it to produce the re-
quired propagation distances.

It’s also vitally important to keep in
mind that the component must meet
the eye-diagram mask test at more than
Jjust a single-point operating tempera-
ture. Typically, today’s network-equip-
ment manufacturers must design their
systems for full test compliance at oper-
ating temperatures across a range from
0° to 70°C. Therefore, it is important
that optical-interconnect component-
level suppliers ensure compliance with
the specification over the full operating
range. This is especially true at the high
end (70°C) where it’s difficult to main-
tain output stability. Vendors can deal
with this by extensive over-tempera-
ture device characterization and on-go-
ing production verification testing.

Initially, GbE implementations were
cost constrained due to the need to use
expensive, edge-emitting lasers for
both long-wavelength (1000Base-LX)
and short-wavelength (1000Base-SX)
implementations. While edge-emitting

diagram, can the designer pre- separated to form their mirrors prior to testing.

designs remain the primary method for
producing long-wavelength, Fabry-
Perot (FP) transceivers, vertical-cav-
ity, surface-emitting lasers (VCSELs)
have emerged as a more effective
method for creating short-wavelength
transceivers. It does this at less than
half the cost of edge-emitting FP lasers.

As gigabit-level optical networks
move into wider deployment levels, re-
quiring greater configuration flexibil-
ity, VCSEL-based GBICs open the
door for cost-effective volume installa-
tions of 1000Base-SX solutions. VC-
SEL technology meets and exceeds the
critical challenge of providing reliable
signal propagation up to, and beyond,
specified distances, all while allowing
for straightforward packaging/ align-
ment methodologies and efficient pro-
duction-level testing and verification.

As its name implies, a vertical cavity
laser is formed through the vertical
stacking of crystalline mirrors. Sand-
wiched within these mirrors are the epi-
taxial layers of an active, light-emitting
semiconductor. As many as
120 mirror layers may be com-
bined within a total thickness
of <10 pm, to accomplish the
required lasing action for a gi-
gabit-speed communications
interface. Unlike edge-emit-
ting lasers, the output from a
VCSEL is emitted from a rela-
tively small area (5 to 25 um)
on the chip’s surface, directly
above the active region. An
edge-emitting laser requires
much more wafer area, due to
the relatively long waveguide
needed (200 to 500 um).

From a practical standpoint,
a VCSELs physical structure |
yields many inherent design
advantages like compact size
and surface area, high reliabil-
ity, and size and shape flexibil-
ity in the output aperture.
Through tight fabrication con-
trol, VCSEL crystalline struc-
tures can also be specifically
tailored to overcome DMD.
This is done by optimizing
their launch patterns to match
the specific characteristics of
existing multimode fiber-optic
cabling installations.

A VCSEL’s smaller size
means that it requires much
less operating current to turn
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the light pulse on and off. For example, a
VCSEL lasing threshold can be as low
as 1to2mA, while larger, edge-emitting
FP lasers need about 30 mA to drive the
lasing activity. VCSELs thus use less
power and dissipate significantly less
heat during normal operation.Not only
do their lower power requirements in-
crease circuit reliability, VCSELSs also
greatly simplify overall design chal-
lenges for the system designer. They do
this by minimizing support-circuitry
and power-supply requirements, while
reducing the complexity of EMI compli-
ance for the transceiver module.

VCSELs greatly reduce both the
cost and complexity of creating a com-
plete, fiber-coupled transmitting de-
vice. Traditionally, the need to hermeti-
cally seal edge-emitting lasers,
combined with the alignment difficul-
ties associated with their asymmetric
diffraction patterns, drives up overall
packaging costs. VCSELs provide high
reliability without hermetic sealing be-
cause their active regions are buried
several microns beneath the surface,
with no exposed active facets. Non-her-
metic VCSEL packaging can be de-
signed with plastics instead of ceramics
to further reduce materials costs.

Also, the output aperture of a multi-
mode VCSEL is typically a 5- to 20-um
circular aperture, producing a low-di-
vergence circular beam. The VCSELs
vertically-emitted beam presents a
straightforward mechanism for simple
coupling of the device directly to the op-
tical fiber. This minimizes the cost and
complexity of packaging and alignment.

Because the VCSEL fabrication
process produces a complete lasing de-
vice on the wafer, prior to scribe-and-
break operations, it is possible to full<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>