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ith Right Connections.
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With New
OrCAD Layout,

It takes more than a netlist to turn your
ideas into a working PCB.

It takes new OrCAD Layout. No other
PCB solution connects you electronically

9
You ll Improve with so many kinds of information, to reduce
Commumcation rework and deliver an accurate, correct
board faster.
ACrOSS The Boar d. Start your board design with OrCAD

Capture CIS™ As you place parts, it automati-
cally imports all the component data you
need, including company part numbers, PCB
footprints and simulation models, then passes

it to OrCAD Layout.

OrCAD Layout is a registered trademark and OrCAD Capture C1S s a irademark
of OrCAD. Inc. All other rademarks mentioned

arc property of their respective owners.
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OrCAD Layout also accepts mechanical
constraints and floor plan data from
ProEngineer, SDRC, and SolidEdge. It
includes OrCAD’s shape-based autorouter,
and a Cadence SPECCTRA interface for
high-speed designs. GenCAD/GenCAM
outputs pass completeCAD information to
fabrication, assembly and test systems.

Want better communication across your
entire design process? Connect with OrCAD
and get the details on new OrCAD Layout.
Visit us at www.orcad.com/layout
or call 1-800-671-9506.

EDA for the Windows NT Enterprise

IRE

OrCADM




Apex Microtechnology

PWM Amplifiers » Power Amplifiers ® DC/DC Converters

High-Rel, Hybrid
DC/DC Converters
With Apex’s
Lifetime
Warranty

100% CERAMIC CAPACITORS
REFLOW SOLDERED COMPONENTS

LOW THERMAL RESISTANCE,
CERAMIC ON SOLID STEEL

INDUSTRY STANDARD PACKAGE

S AW -

Put Our Converters to the Test

We know our customers really put our
converters to the test. That's why Apex's
DHC2800 and DB2800 Series DC/DC
Converters utilize all ceramic capacitors,
surface mount magnetics and ultrasonically
bonded wires to provide hybrid reliability
across the full military temperature range and
to 5,000 g of acceleration.

The built-in ruggedness of Apex DC/DC
Converters allows Apex to offer the only
lifetime product warranty in the industry.

WELDED PACKAGE HERMETICALLY SEALED

8th Edition Data Book

Complete product data on
Apex’s high-rel DC/DC

Converters is available in the i

new 8th edition Apex Power
Integrated Circuits Data Book,
now available on CD-ROM.

Request your free copy today

DHCZ800 Series

DB2800 Series

!

On the web: www.apexmicrotech.com
By E-mail: prodlit@apexmicrotech.com

By phone: 1-800-862-1021
READER SERVICE 120

Highlights
e Commercial grade parts

designed for military
ruggedness

 Withstands 5,000 g
acceleration

® 100% ceramic capacitors offer
higher reliability

® -55°C to +125°C full power
operation

* Fault tolerant
¢ Full short circuit protection
® Fully isolated

¢ Qutput voltage adjustment
standard

* Remote shutdown provides
on/off capabilities

DHC2800 Series

¢ DH(28035—Industry’s first
3V at 2A model

e DHC28055—5V single output

* Up to 6W output, 17W/in?
power density

e DH(2805S input meets
MIL-STD-704A/D requirements
(80V transient play through)

® 12V to 50V input, exceeds
industry standard

* 1" x 1" footprint, pin compatible,
industry standard package

DB2800 Series

» DB28035—3V Single Qutput
® DB28055—5V Single Output
* DB28125—12V Single Output
® DB28155—15V Single Output
* Up to 22.5W output

® 16V to 40V input

¢ Input meets MIL-STD-704D
requirements (80V transient
survival)

Australia, New Zealand (08) 8277 3288
Belgium/Luxembourg (323) 458 3033
Canada (613) 828 6881

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

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

France (01) 33-1-46878336

Hong Kong 2389 0800

India 22 413 7096

Israel 972 3 9274747

Italia (02) 6640-0153

Nederiand (10) 288 2500

Nippon (3) 3244-3793

Norge (63) 898 900

Osterreich (1) 203-79010

Peoples Rep. of China 852-233-48188
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

MICROTECHNOLOGY
5980 N. Shannon Road
Tucson, Arizona 85741-5230

www.apexmicrotech.com



What's it going to take

© 1398 Lucent Technologies



Speed alone does not make a champion DSP

It takes economy too. Lucent’s DSP16210 boasts
LUCENT'S DSP16210

the perfect mix. Designed by the crew at Bell Labs, it runs up
to 9 complex speech coders, like a GSM EFR, on a single chip.
No external memory required. And it slashes power usage
up to 80% to less than 45mW per channel. So you can build
all kinds of communications machines leaner and meaner.
Base stations with half the electronics cost. Rack modems
with less cost per channel. Revved for more? Motor on over

to www.lucent.com/micro. We're into a lot of cool stuff.
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TODD

CPCI
SERIES
POWER

SUPPLIES
LEAD
THE
INDUSTRY

EXECUTIVE
MEMBER

PICMG Compliant!

Great Performance!

Priced Right!

v 150W in 3U x 8HP

v 350W in 6U x 8HP

v’ Hot-swappable

v Forced current sharing

v Internal or-ing diodes for N+1 redundancy
v Universal AC input with PFC

v 48VDC input version available

POWER SUPPLIES

TODD PRODUCTS CORP.

50 Emjay Boulevard, Brentwood, NY 11717 USA
800 223-TODD « TEL: 516 231-3366 * FAX: 516 231-3473
EMAIL: info® toddpower.com « WEB: http://www.toddpower.com

Giving you the power to build better products.

Al
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Escalate Past 2.4 Gbits/s

* Handling MPEG and AC-3 (1)'/1:8 ' * Asoptical data rates shoot past the 1-Gbit/s
streams from cable, satellite, or STORY mark to 2.4 Gbits/s and beyond, techniques to
DVD, a novel multimedia front end driver laser diodes set the pace.

brings new capabilities to PCs.
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Definition Of Computing » 67 EDA Watch
® Go high-tech with classes and tutorials cover- E e Verilog-A/AMS extends design beyond the
]
L]

ing platforms, consumer issues, software, Java, 1 digital realm
and Internet topics.
72 EDA Watch
50 Electronica ‘98 Flaunts Tiny ICs That Host | ¢ Using the analog/mixed-signal virtual socket
Incredible Shrinking Systems interface to augment SoC design

® Need some new “components” for your de-
signs? How about a single-chip computer, ora
digital video camera on an IC?
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WANT A BETTER BATTERY?
GIVE IT A BETTER BRAIN!

It doesn’t take a genius battery performance by adjusting the

to prevent overcharging charging process or system operation.
and undercharging. S With the exclusive 1-Wire™ interface,
The DS2437 Smart Battery ‘ |
Monitor provides all the

real-time data required to

the pack needs just three connections with
the host CPU. Other chips need five or six.
analyze a battery. It’s the smarts For more information, call us
at 972-371-4448, and start
building brainier batteries

you need to build a better battery pack. (

. o ]
Your favorite chemistry? No problem. Multiple cells or right away!

battery packs? No problem. Limited board space and

budget? No problem. Implementing low-cost smart
batteries is easy with the DS2437—the first single-chip
battery monitor with a complete data acquisition system.

16-pin SSOP
The DS2437 packs a fuel gauge, a voltage A/D converter,
and an accurate digital thermometer—plus nonvolatile
memory that stores critical safety and performance o
information. Because charge equals the product of current .
. . SMART STARTS HERE
and time, the Smart Battery Monitor calls upon an accu-
. e ® Afuel based on a real-time clock crystal and high-
rate real-time clock crystal. Now you can optimize Mﬂfm Sechndalor
~ » Onboard voltage A/D converter to check the reliabily of
DS2437 e "

Host System

An thermometer terminates
.Smm s charge or acts

® A unique serial number electronically tags the pack,
© 40 bytes of EEPROM memory will survive short-circuit to
ﬁ%mmmqmm

L—-——

e e e @ DALLAS------------—--
B’ SEMICONDUCTOR

www.dalsemi.com

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 < Phone: 972-371-4448 < FAX: 972-371-3715
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77 Complex Bus-Bridging Issves Call For Innovative | 130 (PLDs Outshine HDLC Controllers In A Multichonnel
Solutions Design Market Facts ....... 64C

¢ Chip and board schemes overcome slot-count ® Programmable logic handles performance
limits and open the door to sophisticated multi- | needs while offering customization not 40 Years Ago .......64D

processing and smart 1/0. available with off-the-shelf controllers.
Virtual Survey ...... 64D
84 The BUSiness Report 140 Programmable Logic Speeds Prototypes Into
* See, I told you so! Production Fill It Up With Premium
o To reup the benefits of more feature-rich Unleaded [l.midty,
86 What's On Board PLDs, designers must integrate the right device  Please v...........04F
into their development cycle.
| 90 Boards & Buses Products | _______________ Environmental Monitoring
. System Nabs
150 Ideas For Design Contaminants ...... 64G
* Quad op amp performs matching of diserete
95 Sorting Out Backplane Driver Alphabet Soup npn transistors » Low-voltage oscillator fea- Kmet’s Corner ..... 64H

* A necessary evil, the plethora of backplane
drivers can greatly improve system perfor-
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ones designers can expect to get their hands on. Trudel To Form ......64X

@ Embedded Systems.................. Test & Measurement Editor Joseph Desposito explores the ~ PC Apparel ........ 64X
role visual tools are playing in embedded systems for factory

automation and process control in this Special Report.
COVER ILLUSTRATION BY:

O Speciul Anulog Supplement:........ Analog, Power Devices & DSP Editor Ashok Bindra discusses ~ BRUCE JABLONSKI
the trend toward adding digital functions and memory on
analog 1Cs. Design articles and briefs round out the issve.
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Check Out Our
New Fall Lineup!

2:00ew  3:00pm  4:00pm  5:00pm  6:00pm  7:00pm  8:00pm  9:00em 10:00pm 11:00pm
central cenrul central central central central central central central  central

SAME-DAY SHIPMENT! ‘

|

| s
j’u};

WEW!SAME:DAY SHIPMENT!
<LPS e iy Suto el A

NEW! ORDER ENTRY. & COSTOMERSERVICE!

-Order Entry: 180?753 144538, Castomer Seniterd 500 5 3E7b:

+

Call write fax or visit us on the
Internet for your FREE CATALOG today!

Ky

Digi-Key Corporation
701 Brooks Ave. South
Thief River Falls, MN 56701
Toll-Free: 1-800-344-4539 » Fax: 218-681-3380
Order Online www.digikey.com
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See Electronic Design Onlme s
Table of Contents to preview
what'’s in store for you on the web!

NOW ONLINE:

Can You Use Any Of These?
use a Palm Pilof Or an IOmega Zip drive? How about a
n GPS A(X)Xl 3 Or, whafdaouto seatina
Veri

orVHDLdoss $] Swlue)?Wellrouoouldmnanyoneofﬁme
great prizes by uslngyourcreafwewnhng

6ouoanwnleashor1 or compose a poem using as many names of

tool vendors as , you might be eligible fo win one of these great
prizes. For all ofthegzs ils on the contest, including a
comprehensive ||sfofEDAbo|ven®rsforyoureniry see our home page at

www.elecdesign.com.
EDTN

network |

EXCLUSIVES

Expert career advice for engineers looking for the competitive edge

NEWS

Up-to-the-minute industry news updates via the EDTN Network
TECHNOLOGY LAB

Two industry giants create a new development environment

NEW PROD ECTION

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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YOU'RE ABOUT TO INFUSE SEVERAL

MEGABYTES OF A FOREIGN SUBSTANCE INTO whal‘ nOw.P

YOUR ARM9 SYSTEM-ON-CHIP DESIGN.

SEAMLESS CVE

HARDWARE/SOFTWARE
Co-VERIFICATION

Theoretically. your system’s
completed, but will it boot? Will the
hardware diagnostics pass? Will you
be coding your way around hardware
problems? Will it take another spin?

In short, how do you ensure
your software and hardware will come
together harmoniously on silicon?

Fear not. Scamless Co-Verification
Environment will tell you. Before
it's too late. By creating a virtual
prototype that fully validates your
cmbedded software and hardware
together. Months before your
physical prototype hits the lab.

So design with ARM.

And validate with Scamless

Come see why. Visit us at
www.mentorg.com/seamless/ and
find out how you can sign up for a

Seamless workshop n your area

The ARMIHOT is a
complete, pre-designed cached

processor macrocell that incorporates instruc
tion and data caches, a write buffer, and o
new protection unit designed especially fo

embedded applications.

The Power To Create
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Our Solid State DC-AC Inverters Deliver

Precision Regulated
Output with Less Than
1% Harmonic
Distortion.

¥ Ruggzed and Lightweight
for Mobile Applications
(8KWA unit is under
75 pounds).

Vv Wide Ranging Standard
Inputs Between 12VDC
and 40VDC.

V Output Power bhetween
1KVA through 15KVA.

Vv UPS and Frequency
Changers also available.

ADVANCED
CONVERSION
. PRODUCTS

A Division of Transistor Devices, Inc.

The SINE of Perfection

85 Horsehill Road
Cedar Knolls. NJ 07927

Telephone (973) 267-1900
Facsimile (973) 267-2047

‘eb Site www.transdev.com

“Your Power System Partner”

.. MODULAR
>, POWER
H> SYSTEMS
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36 Newburgh Road

Hackettstown, NJ 07840
Phone:  908-850-5088
Fax: 908-850-1607

A Division of Transistor Devices, Inc.

FEATURES:

2 2R 2K 2R 2K 2R 2K 2R 2K 2K 2K 2% 2K 2K 2K 2% 2R 2

24 and 48 Volt Systems
Output: 25 to 200 Amps
Power Factor Correction
Hot Bus Plug-In

N+1 Redundant Operation
Active Current Sharing
Alarm Signals

Front Panel Meter
Overvoltage Protection
Overcurrent Protection
Overtemperature Protection
Built-in fan for Self-Cooling
0° to 50°C Operating Range
UL, CSA, VDE Approvals
Racking Systems Available
Standard Products
Tailored Solutions
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* AUDIO TRANSFORMERS
* PULSE TRANSFORMERS

* DC-DC CONVERTER
TRANSFORMERS

° MULTIPLEX DATA BUS
TRANSFORMERS (MIL-T-21036)

* POWER and EMI INDUCTORS

. ‘e

Delivery—
stock to one week

q/\y / See EEM

or send direct
for Free PICO Catalog.

Call tolf iree B00-431-1064
n NY call 914-738-1400

FAX 914-738-8225
P, Co Electronics, Inc.
143 Sparks Ave., Pelhem, N.Y. 10803-1889
£ Mail-HLSC73A®@prodigy com
http://www .picoelectronics.com
READER SERVICE NUMBER 94
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yS,come from here

your swnches from;there
VO'ITEf

ho knows where

tocoordmate it

One supplier, many advantages. Your day is filled with tough
decisions. Where to turn for relays, switches and sensors doesn't have to be one of them.
At Omron, we not only provide an unsurpassed selection of components, we offer application
engineering support as well. You'll work directly with Omron's sales engineers who can
answer your technical questions, help you implement design modifications and more. And
consider this: we can package parts to perfectly match your insertion equipment. We also
offer EDI for greater flexibility in order scheduling. In addition, by boxing and barcoding to
your requirements, we can streamline your receiving process. Just a few ways we make your
Job easier. Learn more. Contact us by fax (847-843-7787), e-mail (omroninfo@omron.com)
or, for immediate specifications, ControlFax (847-843-1963).

Contact us at
1-800-55-OMRON

or www.omron.com/ads/relayswitch
for your FREE control
components catalog.

We offer an unsurpassed selection of highly reliable
relays, switches and sensors.
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Giving you every advantage.



Serial/Parallel

Conversion or
Networks

Parallel to Serial

o "5-«-«-

| cyass

N

Sahlto Parallel

= »
| CY233

Host Ring
Serial Ring Network with up to
»zumummmwy

o

s

The CY233 1vy,,, Cazes
is available LT

from stock @ $45/eq,
$30/25, $27/100, $16/1k
Protolyping kit also available. Cal:
for free info or to order $10 manual

S

PO Box 3000 ¢ San Gregonio CA 94074
Tel: 650-726-3000 ¢ Fax: 650-726-3003

www.ControlChips.com
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EDITORIAL

Working In An E-Lance World

y 9-year-old son’s school assignment was to write a 150- to 300-word es-
Msay on, “How Computers Have Changed Your Educational Experi-

ence.” After reading his first draft, I sadly informed him that although
what he penned was OK, his work was about 100 words short of the minimum
requirement. By the look on his face, you would have thought he was being
asked to write an epic the size of Ulysses.

After spending some time actually thinking about all the things a computer
can do, he proudly returned with his word-count-verified, 151-word essay. I
can’t blame him for the less-is-more approach. After all, he’s the son of an edi-
tor. But, what caught my eye reading his final draft was the amount of empha-
sis he put on the Internet over the other programs and tools the computer pro-
vides: “Looking up stuff” (research); “Talking to people” (e-mail); and “Buying
Beanie Babies” (e-commerce) were the neat things a computer could do to en-
hance his fourth-grade “educational experience.”

Routine functiohs such as word processing, playing games, and creating
graphics are old hat to most of today’s kids because they’ve always had access
to a computer. They don’t understand the convenience of it. To them, the com-
puter is just a tool used to get their homework done and kill some time playing
CD-ROM games. But, add an Internet connection and the computer morphs
into a whole new animal for kids. I guess I shouldn’t be surprised that the fo-
cus of his essay was on what the Internet can do, rather than the computer it-
self. To update Sun Microsystems’ mantra: The Internet (not the network) is
the computer, and it’s the reason that sub-$1000 PCs are selling a heck of a lot
more than their brawny and more expensive siblings.

I recently read an article in the Harvard Business Review authored by two
scholarly guys who contend that we’re now moving into the “Dawn of the E-
Lance Economy” (September/October 1998). Not knowing what an “e-lance”
was, I inquired and was told that, “The dominant business organization of the
future may not be a stable, permanent corporation, but rather an elastic net-
work that may sometimes exist for no more than a day or two (to complete a
project). Once the project is done, the network will disband and the e-lancers
(workers) will move on to their next job via the Internet.”

Some of us may have doubts about working in an e-lance world. But, I know
one 9-year-old who will be up for e-lancing—
especially if he can get a quick network of
people together to help him write essays.

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




its time for a lile PEP talk

When you need reliable, high performance computing in industrial and harsh environments,
count on PEP...the experts in tough CompactPCl applications. We'l show you how to
maximize your industrial computing power, functionality and versatility....without draining
your budget to pay for unwanted bells and whistles.

Choose from our broad CompactPCl product range...

* Intelligent Profibus cantrallers for linking
CompactPCl and Profibus networks

* 3U and 6U single-board computers
® Fast Ethernet LAN controllers

* Universal graphics boards ® Smart CAN controllers

* Image processing hardware * Rack systems and tower enclosures

® Mutt-function high-speed analog /0 cards @ Custom design and engineering capabilities

All that backed by our world-renowned, dedicated support...from the design-in phase
to after-sale technical assistance.

For just the right solution to your CompactPCl needs, talk to PEP!

Visit us on the web at www.PEP.com READER SERVICE 159
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Modular Computers®

A little PEF means a lot of power.

PEP Modular Computers, Inc.
750 Holiday Drive, Building 9
Pittsburgh, PA 15220
412/921-3322

Fax: 412/921-3356

E-mail: info@pepusa.com
Toll free: 800-228-1737
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ANNOUNCING SLDRAM
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:

LETY EREEDOM: IRINMNG

The people have sp and now MI:HDN[ a clear road map to the future. Micron is

theres o choice. The industrys first currently sampling 400 MHz, 2.5V devices
64Mb SIDRAM samples are availoble hom Micron both 4 Meg x 16 and 4 Meg x 18 organizations
So you have a cost-effective. industry-standard olterative  with both horizontal and vertical 64-pin configurations.
to other high-bandwidth solutions. «  Since SLDRAM is + Call 1.208.368.3900 or visit www.micron.com/ mti
supported by o 24-member consottivm of companies.  for mote about sampling SIDRAM. Because there's

you can count on high volume from multiple suppliers. with  nothing so sweet as the taste of freedom

1998 Mecron Technology, Inc Micron 13 a registered trodemark of Micron Technology, Inc
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s with SMSC’s 97C100

Attach multiple ISA-type peripherals

on a single Universal Serial Bus connection
without any loss in
performance. Such

enabling capability is the cornerstone of

the USBg7C100, SMSC's general purpose,

multiple-endpoint controller. Due

to patented memory
management architec-
ture, which dynamically
allocates and assigns multiple data
buffers according to endpoint need —
supporting four addresses, with up to
16 transmit and 16 receive endpoints —
the USB97C100 maximizes Universal
Serial Bus bandwidth in a variety of
peripheral applications: serial ports,
parallel ports, floppy disk controllers,

Ethernet controllers, and more.

The USBg7C100.

Truly, a universal solution.

SINsC

STANDARD
MICROSYSTEMS
CORPORATION

More to Build From.

Call 1-800-443-SEMI today.

Visit our website at www.smsc.com
FaxBack Information Service

(516) 233-4260.

©1998 Standard Micrasystems Corporation,
80 Arkay Drive, Hauppeuge, NY 13788
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TECHNOLOGY BRIEFING

The Incredible Shrinking Transistor

t wasn’t so long ago that designing ICs with 1-um minimum feature sizes was
I considered the leading edge. However, at next month’s IEEE International

Electron Devices Meeting at the San Francisco Hilton and Towers Hotel in Cal-
ifornia, Dec. 6 through 9, I'm reminded as to how fast the semiconductor industry
moves. At the upcoming conference, researchers will detail various approaches to
achieving circuits based on features an order of magnitude smaller—just 0.1 pm.
Such small feature sizes present tremendous challenges to designers responsible
for developing the fabrication tools and processes required to implement the tran-
sistors and interconnect structures.

As the minimum feature size decreases, so must the width of the metal lines
that interconnect the smaller transistors. Thinner lines do not bode well for circuit
performance, since wiring resistance will go up. And, unless new low-K dielectric
materials are used, parasitic coupling capacitances will increase. The higher R and
C values can significantly impact the performance gains expected by moving to
smaller feature sizes, since the higher RC product will have a doubly negative ef-
fect on signal delay.

Of course, researchers have been hard at work coming up with solutions for
that problem. For instance, in Session 37, Motorola
Inc., Austin, Texas, will detail a 0.1-um CMOS
technology that operates from a 1.5-V supply and
employs a scaled copper-metallization scheme and
a dielectric material with a dielectric constant (K)
of less than 3.5. To create the small features, Mo-
torola’s designers employ complementary phase-
shift masks and six levels of scaled copper inter-
connects to tie all the transistors together. For
physical fabrication, a chemical-mechanical-polish-
ing approach planarizes the shallow trenches that
were first optimized with a high-energy retro-
grade well profile to provide good electrical isola-
tion between transistors, even with active spac-
ings of just 0.175 pm between transistors. That
very tight packing density, coupled with six levels DIGITAL IS
of metal interconnect, permits extremely dense circuits to be fabricated.

Motorola is just one of many companies pushing to craft circuits with 0.1-um or
smaller minimum features. In Session 22, Texas Instruments Inc., Dallas, Texas,
will detail the process and design issues for a 1.2-V, 0.1-um CMOS process. Re-
searchers from IBM Corp., Hopewell Junction, N.Y., will describe a sub-0.08-um
dual-gate-oxide process that achieves inverter delay times of just 9.7 ps when op-
erating at 1.5 V. An overview of the progress in achieving 0.1-um devices will also
take place in that session by researchers from Bell Laboratories and Lucent Tech-
nologies, Murray Hill, N.J. Additional presentations by Fujitsu Ltd., Tokyo,
Japan, and Philips Research Labs, Eindhoven, The Netherlands, in conjunction
with the University of Twente, Enschede, The Netherlands, will highlight other
techniques to fabricate 0.1-um and smaller structures.

How much smaller can the transistor gates get? Researchers aren’t totally
sure, since the 0.1-um features now being fabricated are already well below the
size that was thought practical just a decade ago. Most researchers feel thatian-
other order of magnitude decrease might be possible some time after 2010, or as
soon as they can figure out how to draw the features on the silicon and perform
the material etching and deposition.

At the other end of the design spectrum, yet another challenge awaits design-
ers. What types of products should be created using these ultra-dense technolo-
gies that will permit hundreds of millions to a billion transistors to reside on a sin-
gle chip? Such chips could pack the equivalent of a half-dozen 64-bit processors,
tens of megabytes of memory, and other logic—probably just barely enough
power to handle Windows 20x0.

Let me have your opinions at dbursky@penton.com.

More IEDM information is available at www.ieee.org/conference/iedm.




LabVIEW

Graphical Programming

Taking Measurements is as Easy as 1, 2, 3
with National Instruments LabVIEW and Data
Acquisition Solutions.

The power and productivity of LabVIEW 5.0 graphical
programming, fully integrated with state-ofthe-art data
acquisition hardware, makes building fast, accurate
measurement systems as easy as 1, 2, 3. Generate your
data acquisition solution today with National Instruments
hardware and software — the industry’s leading tools for

computer-based measurement and automation!

Call for your FREE
LabVIEW 5.0 Evaluation

‘gNATmNAL . P
INSTRUMENTS'

U E B B BT (800) 661-6063

Tel (512) 7940100 » Fax (512) 6838411 ¢ info@natinst.com
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Crank up flash
performance 5X.

54MHz zero wait-state solutions.

In need of speed?

intgl A

28F160F3 New Intel® Fast Boot
Block Flash memory
delivers—providing the most cost-effective.
zero wait-state performance for today's
high-performance. low-voltage embedded
systems. Available in 8- and 16-Mbit densities.
the Fast Boot Block Flash device gives you

two options for high-speed data access.

Easy 1o migrate. Easy on budgets.
In addition to increased performance,
Fast Boot Block Flash memory was de-
signed specifically to make your job easier.
And faster. For trouble-free migration from
one density to another. Fast Boot Block
devices are available in 8- and 16-Mbit
densities, packaged in industry-standard
56-lead TSOP, SSOP packages. Plus, as

with other Intel® Flash

FAST BOOT BLOCK FLASH MEMORY DEVICES

devices. Fast Boot

Synchronous Performance Tens Cpetiies Package Ofterings Block Flash memory
Reod/Write | Floxible 1/0 |

25 MHz, 0 wait state | + A works with Intel® Flash
33 MHz. 0 wat state l Data Integrator (FDI)
40 e, O wait sate ZVZZ/'S o 12"*;75‘%32*55"‘? 5521'4231’, ?3535 to provide an casy.
= ‘ ; e ¢ cost-effective mcl;wd
54 MHz, 0 wait state ]
86 MHz, 1 wall state \ ¢ solution for code and

The Asynchronous Page Mode is twice as
fast as conventional low-voltage flash
memory. And Synchronous Burst Mode
delivers up to five times the performance
over standard 100 ns asynchronous flash
memory—with zero wait-state burst reads up
to 34MHz. What's more. the performance
of the Intel Fast Boot Block synchronous
interface will match the performance of high-
speed RISC controllers. You can now execute
your code directly out of the flash device.

In

data storage in a single
flash memory device. What does all this
add up to? A simple. quickly developed
design that meets today's tight budgets and
fast time-to-market project requirements.

Get up 10 speed today.
For a look at the latest reference designs using
new Intel Fast Boot Block Flash memory.
or for technical data and information on
supporting tools and software, please visit
our Web site. | » developer.intel.com/design/sX |
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¥ INTERFAN’
50,000 Hr '
Cooling Fans §

Featuring:

- Sealed ball bearing reliability

|

- A), @ and A& certification
- impedence & polarity protected

 Industry standard sizes & mounting

- Expert technical support

Connectors and Cable Assemblies '
also available

LECTRONICS
CORPORATION

purdy

l

|
408.523.8218

emall@purdyelectronics.com
www.purdyelectronics.com

Supporting electronics manufacturers for over 65 years '
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' CA: 610-661-6835

| Advanced Low ESR Low Proflle Capacntor from |

Sanyo Provides Safe Alternatives 1

POSCAP |

CAPACITORS

Polymerized Organic Semiconductor Capacitor

NEW TPC - SERIES
* Low ESR 45

« Low Profile 1.9 mm Height (6V, 100uF) for compact applications

« High Reliability (-55 to 105°C)

Target applications such as DC/DC Converters, Mobile Computers,

PDA’s, Telecommunications, and Cellular Phones.
Essential for efficient power delivery.

1 e a
Please visit our website at:

www.sanyovideo.com

or contact us by phone:
AR: 870-633-5030

NJ: 201-843-8100
CA 408-749-9714 (ext. 223)

SANYO «
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TECHNOLOGY )

Hypersomc Aircraft |
'Could Revolutionize |

Air Travel |
A hypersonic aircraft that could

conceivably fly between any
two points on the globe in less

Preston Carter, an aerospace engi-
neer from Lawrence Livermore Na-
tional Laboratory, Livermore, Calif.

| The aireraft design—dubbed Hy-

perSoar—can support speeds of ap-
proximately 6700 mph (Mach 10),
while carrying roughly twice the
payload of subsonic aircraft of the
same takeoff weight.

The key to the HyperSoar design
is the skipping motion of its flight
along the edge of the Earth’s atmos-
phere. During operation, it would as-
cend to about 130,000 ft. then turn off
its engines and coast back to the sur-
face of the atmosphere. There, it
would again fire its air-breathing en-
gines and skip back into space. The |
craft would repeat this process until 1
it reached its destination.

While many might question the
plausibility for a passenger to with- |
stand this swaying motion, the air- |
craft’s angles of descent and ascent
during the skips would only be 5 de-
grees. As such, passengers would
feel 1.5 times the force of gravity at
the bottom of each skip—like riding
on a child’s swing, though Hyper-
Soar’s motion would be 100 times
slower. In space, the passenger
would experience weightlessness.

Speed of travel is only one of the
benefits offered by the HyperSoar
design. Compared to previous hy-
personic designs, the HyperSoar
promises less heat buildup on the
airframe of the aircraft—a challenge
that has until now limited the devel-
opment of hypersonic aircraft. In
fact, the design not only addresses
the primary issues in building hyper-

sonic aireraft, but does so in a man-

ner that creates a number of differ-
ent uses for HyperSoar. Among

| them are for a passenger aircraft or

freighter, and for space lift.
Researchers believe this develop-
(continued on page 26)




aising the bar.

250,000 gates strong. MultiVolt™ 1/0 to Gate Array Design Starts by Gate Count (1997)

The newest, largest member of the FLEX® 10K interface to 5.0-, 3.3-,

embedded programmable logic family — the and 2.5-V systems,

EPF10K250A — is now available. The EPFI0K250A  @nd is available in
device combines the flexibility of programmable logic packz.iges. of up o
with the capacity and speed you need for even your 600 pms,.lncludmg L g
largest gate array designs. BGA options.

Pump up your design efficiency. The biggest — B N

Whether you use VHOL or Verilog HDL, our easy-to-use bar none.
MAX+PLUS® Il development system fits into your existing Visit the Altera web Deiaquce
design flow. The MAX+PLUS Il software interfaces with site for more infor- @ FLex 10K device densiy covers more than

all leading EDA tools, giving you the best quality of results mation about all REL i ararnimags

with the most efficient combination of speed and area. FLEX 10K devices — and sign up for a free megafunction
Altera MegaCore™ and AMPP* megafunctions, which are literature pack. Use the integration density of the EPF10K250A
optimized for Altera device architectures, further increase to raise the bar on your competition.

design efficiency.

When only the biggest will do. W www.

With 250,000 gates, the EPF10K250A covers 80% of gate array : i:':,?,:?ha,

design starts. This device provides a 3.3-V core voltage with

Copynght 1938 Ahera Corporatior Ahera, FLEX, FLEX 10K, MAX+PLUS I, MegaCore, AMPP MaltiVok, and specific vevice desiguadions are tratomarks and/or service marks of Ahera in the United States and other countries
AN other trademarks and serace ma-ks are the property of taeir respectve holders All nghts reserved
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1.9"x3.0"x0.6"
PTT721C shown

Now, thanks to Power Trends’ PT6000 and
PT7000 bus power products, creating a power
bus for your new megaprocessor-based design
is easy. Simply select a 5V, 12V, or
@ 24V bus, the current you need, and
just plug it in! Choose the PT6000
P\_““ series for 3A to 9A applications.
Or select the PT7000 series for
10A to 30A solutions with 5-bit
VID programming. If you need even
more power, add PT7000 eurrent boosters for
rock solid bus solutions to 60A or mare!

For more about the industry’s most com-
plete family of advanced bus power products,
contact us at:

USA: 800-531-5782

Europe: +44 (0) 1256 334200

E-mail: sales@pewertrends.com

Internet: www.powertrends.com

Bus Power Products

PT6100 PT7750 +
24V preaaaco T FT7TSO PT7747 Booster
PT5106 PT7720 +
prezi0/6300  TT620  PI7720 PT7748 Booster
PT6500/6600 PT7700 +
PT6400 SS00/5600 "pr71705 PT7770
1A 3A 10A 30A GOA +

Output Current

POWER TRENDS
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We just gave

programmable logic
a heartheat.

VIRTEX

It's a 1 million system gate, fully-programmable nugget of technology.
It's built on a 0.22 micron geometry, features four DLLS, true dual port
block RAM, plus enough routing resources to support even the most
complex design. And, it all hums along at 160 MHz.

It's revolutionary in every way. From its architecture, to its process,
its density, to its core based design methodology. It's an FPGA whose influence
transcends the socket and drives the pulse of your system.

It's called Virtex, and it will change everything you know about logic.

Starting today.

www.Xilinx.com
$7 XILINX'

The Programmable Logic Company* READER SERVICE 185
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TECHNOLOGY BREAKTHROUGH

»

Wafer-Level Packaging Allows Die-Size, Dual
CMOS Op Amp In Existing Assembly Processes

advances in die packag-
ing, National Semicon-
ductor Corp., Santa Clara,
Calif., has announced a die-size
dual CMOS op amp that
promises to turn the tables in
favor of the portable electron-
ics designer scrambling for
board space. Using propri-
etary techniques, National
joined a recent move to wafer-
scale packaging that shrinks
the final product to the size of
the die itself. In this case, the
package ends up with a foot-
print of 1.40 by 1.45 mm and a
height of 0.9 mm.
The IC, the LMC6035IBP,

T aking advantage of recent

is a general-purpose op amp optimized
for low-power applications. It uses the
company’s leadless, Micro-SMD

Bump

Second
passivation

Nitride/
VOM ~,

2. The solder bumps sit on a passivation layer that acts as a mechanical

stress buffer. A three-layer under-bump metal (UBM) makes the
connection between the bumps and the metal interconnection of the die
through windows in the second passivation and nitride/VOM layers.

i (WSMD) package, which is applied en- |
' tirely at the wafer level. Connections to |
| the outside world are through eight |

standard, JEDEC-compatible (MO-
195) eutectic-solder bump pads with a
0.5-mm pitch (Flig. 1). The bump-pad
design is such that it allows placement

using existing passive-compo-
nent assembly processes.

The bumps themselves sit on
a proprietary passivation
layer that serves as a mechan-
ical stress buffer. This second
passivation layer, an element
of the package construction,
lays on top of the wafer’s regu-
lar passivation (Fig. 2).

Reliable connection to the
bumps—through windows in
both the second passivation
layer and nitride/VOM
layer—to the metal intercon-
nection of the die is achieved
using a three-layer under-
bump metal (UBM). The side
of the package opposite the ac-
tive geometry side is pro-

tected with a proprietary encapsula-
tion. This is the side seen from the top
view of the board, as the device is

niediate development — o third-
‘hardware and software are quaranteed to

t rated(-bngu#

e # ASN

Wall Industries, Inc.

~ workto W embedded OEM and machine controf applications.
O Youllsave time, money, and effort. And technical support is always free.

~ TheZBA4100 offers an Intel 386EX processor, 40 on-board digital /0
lines, 2 serial ports, PLCBus expansion,and more. From $245 gty 100.

Call for FREE catalog:

1.888.362.3387

TEL:530.757.3737
F 753.5141
Wi Com

DC/DC Converters, AC/DC Power
Supplies, & Ringing Generators
find our complete catalog on

www.wallind.com
603/778-2300 FAX: 603/778-9797

Z\WORLD

2900 Spafford Street, Davis CA 95616
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Maximum interconnect
solutions begin with
maximum information. ..

the kind of information you'll
find in our newly expancded
and updated catslog, Design
Giride to IC Sockets & hiterconnect
Components.

This indispensable guide o
precision machined products
inciudes PCB pins, receptacles,
wrapost & solder terminals plus
a compleie line of SIP, DIP &
PGA sockets, pin headers, and
PCB interconnects. This design
guide also features over 70 new
praducts in pins, surfiice mount
components, and large 1O PGA
sockets.  Application notes,
custom worksheets, and 4
glossary of terms make this a
complete intereonnea resource.
This is the one catalog you need
for maximum solutions.
Call today for your free copy.
516-922-6000
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Maximum Interconnect Solutions ' :

At Mill-Max, we take great pride in our ability to respond to unique interconnect
challenges. Our verically integrated 140,000 square foot plant allows total
control of resources, from raw materials to finished product. affording our
customers unsurpassed flexibility. As North America’s largest manufacturer
of precision machined IC sockets, connectors, and interconnect components,

we apply experience and expertise to serve our customers with maximum
interconnect solutions.

Visit us Online at www.mill-max.com and discover the Litest in application notes
and product data, and for technical support. e-nail us at: techserv@mill-max.com

A DESIGN GUIDE

10 1¢ SOCKETS

ARD.INTERCONNECT
< LOMPONENTS”
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TECHNOLOGY BREAKTHROUGH

1. The LMC6035IBP is a dual CMOS op amp in wafer-level chip-scale packaging. The eight JEDEC-
compatible bump pads have a pitch of 0.5 mm, allowing the device to be placed using standard
pick-and-place equipment.

~ 5 MICRON WIDE
~ CONDUCTORS AND SPACES ON...

| mounted bump-side down. As sueh, it is

laser marked for both identification and
orientation purposes. ‘
Reliability testing completed by Na-
tional includes: 500 hrs. of operational
life at 150°C (board mounted) and 2300
hrs. of temperature cycling from 0° to
100°C (board mounted), as well as a
board-mounted drop test, three-point
bend test, and random vibration test.
Key features of the LMC6035]1BP
include an input-supply range of 2.7 to

1 15 V and an input bias current of 20 fA

at 25°C. The output-voltage swing is

' within 200 mV for a 2.7-V supply with

a 600-€2 load, and 5 mV with a 100-kQ
load. The device can be shipped in
standard polycarbonate conductive
carrier tape with pressure-sensitive
adhesive cover tape. National expects
pricing to be no more than that of cur-
rent devices.

Future development will include
adding regulators, timers, sensors, and
other devices to the Micro-SMD lineup.
For more information, visit National’s

web site at www.national.com/design/.

Patrick Mannion

MAGNIRICATION 1.21KX
S Micror Coadsctors
5 Micron Spaces

MAGNIFICATION: 1 20KX
5 Micron Comdectors
5 Micron Spoces

050" x 075" Chip Bending Pod

055" x 078" Chip Bonding Pad

P VIETRIGRAPHICS'
B o

W

’A"'.*..CONCORD STREET, WILMINGTON, MA 01887  978/658-6100 « FAX: 978/657-7765 E-Mail: metsales@drc.com WEB: hitp://www.drc.com
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NOW THAT YOUR EMBEDDED
SOLUTIONS ARE CONNECTING...

Now that we're off into the networked age, the solutions you design must be connected. And with everything
connecting seamlessly with everything else, you need powerful, proven networked solutions that
can handle anything likely to come at you. Solutions that are reliable. And scaleable. And not
prone to crashing at the drop of a byte.

Having developed more than a few networked solutions in our time, we can relate to the challenge.
Sun™ has the solutions you need today. Come join us for a free technical seminar entitied “The Future of Networked
Embedded Systems.” This half-day seminar will inform you on where the industry is heading and give you an
insider’s view into the latest developments in Sun’s technologies and embedded solutions.

Sun offers a broad range of proven solutions — from chips and modules to board-level

solutions. And now for the first time ever, Sun’s high performance 64-bit technologies come in two

industry-standard form factors including our PCI product family featuring the multiprocessing SPARCEngine

THE FUTURE OF NETWORKED
EMBEDDED SYSTEMS SEMINAR SERIES

Call 800 681-8845 to register
or visit us at www.sun.com/future

Ultra™ AXmp and our Compact PCI family with the

SPARCENgine CP1500.

So come to a seminar near you to learn more about

Boston
Dallas
San Jose
Irvine
Atlanta
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TECHNOLOGY BREAKTHROUGH

C-Language Superset Handles Complex,
DSP-Specific Programming Tasks

eveloping software for digital sig-
D nal processors (DSPs) has always

been a challenge. Unlike RISC
processors, DSPs aren’t friendly to
high-level languages like C. Standard C
does not directly support the fixed-
point arithmetic operations used by
DSP processors, leaving programmers
with no option but to hand-craft most of
their algorithms in assembler.

To address this problem, Associated
Compiler Experts (ACE), Amsterdam,
The Netherlands, has introduced DSP-
specific extensions to the ISO/ANSI C
programming language. ACE, a vendor
of development technology for building
optimizing compilers for DSPs, hopes
the extensions will catch on as an indus-

| try standard and, eventually, become an

official standard. Prominent DSP com-
panies such as Atair Computing Inc.,
Troy, Mich.; Ericsson Radio Systems
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AB, Stockholm, Sweden; NEC Corp.,
Mountain View, Calif.; Philips Semicon-
ductors, Eindhoven, The Netherlands;
and Zilog, Campbell, Calif., are already
developing C compiler products sup-
porting the extensions.

Called DSP-C, the extensions over-
come the inability of C to handle some
DSP-specific concerns. These include
fixed-point data types, divided memory
spaces, dedicated register sets, and cir-
cular buffers. All these issues are funda-
mental to DSP performance.

Using DSP-C, programmers can en-
joy the productivity and portability of
writing in C, while at the same time
generating code that closely approxi-
mates that achieved by hand-optimized
assembly language programming. In
consumer DSP applications, like digital
mobile telephony, where increased
functionality, lower cost, and shorter

time-to-market are critical, the shorter
development times and code reusability
achieved by C-level programming are
particularly attractive.

DSP-C adds a fixed-point data type
to the language, able to be defined in a
range of word sizes and saturation cri-
teria. Using this information, fixed-
point data is supported as easily as inte-
ger and floating-point data throughout
the compiler, including the optimizers
that lead to highly efficient DSP code.

By allowing the programmer to de-
clare the memory space in which a spe-
cific data object must be placed, DSP-C
also can support the multiple memory
spaces of dual-Harvard-architecture
DSP processors. That means optimiz-
ing compilers can take advantage of
these devices’ ability to read data from
two separate memories in a single cycle
to maximize execution speed. Simulta-
neous flow of coefficient and other data
to the multiplier/accumulator of proces-
sors designed for FIR filtering, for ex-
ample, is critical to their operation.

Many DSP algorithms, including fi- |
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TECHNOLOGY BREAKTHROUGH

nite-impulse response filters and fast-
Fourier transforms, frequently use the
same block of data over and over again,
working from the start of the block to
the end, and then looping back to the be-
ginning. The best way to do this is to
create a circular buffer. Unfortunately,
such buffers are not easily defined in
standard C programs. To address that
situation, DSP-C allows the size and
| memory space of circular buffers to be
defined so that they can be easily gener-
ated during program compilation.
Developed in collaboration with
| Philips Semiconductors, DSP-C is a su-
perset of ISO/ANSI C that allows DSP
programs to be written and compiled
for virtually any target DSP processor.
| Because it maintains full compatibility
with ISO/ANSI C, programmers can
| easily replace existing sections of as-
| sembly language code that are called
from C programs with their DSP-C
equivalent. The resulting program is
much more maintainable and reusable.
To provide a generic, multivendor,
multiarchitecture solution for imple-
i menting DSP-C, ACE already includes

it as an integral part of the company’s
CoSy compiler development system.
All of the optimizers and code genera-
tors in the DSP-C release of CoSy di-
rectly support the language extensions.

Additionally, ACE’s code generators
support architecture-specific attributes
of target DSP processors, such as in-
struction-level parallelism, dedicated
registers, and heterogeneous register
sets. Because architectural descriptions
in CoSy are easily defined and modified,
developers can use it to experiment
with new DSP architectures, and per-
form true hardware/software/applica-
tion codesign.

The idea of extending C for DSP-
specific use isn't new. Over the years, a
number of tool and chip vendors have
proposed similar strategies. All have
failed to become true open standards
across diverse DSP architectures. The
reason has to do with the nature of the
DSP market. While the broad embed-
ded-system market includes an army of
software tool vendors, the DSP niche
contains very few. So, the burden has
fallen on DSP chip vendors to make

tools supporting their own processors.
Naturally, the chip vendors aren'’t keen
on making it easy for customers to port
software over to a competing device.
However, as DSP technology moves
into more commercial and high-volume
applications, the time may be right for
DSP-C. As code size in DSP applica-
tions gets larger, the desire for soup-to-
nuts, high-level language use grows.
Rob E. H. Kurver, ACE managing
director, says he’s talking to standards
bodies about making DSP-C an official
standard. He's not optimistic about it |
happening quickly, though. Language
standards often take four or five years
to get approved. While official approval
may be far off, it’s realistic to expect
DSP-C to catch on as an industry stan-
dard, if enough developers adopt it. 1
For more information, contact Marco |
Roodzant, vice president of marketing
and sales, at Associated Compiler Ex- |
perts, Van Eeghenstraat 100, 1071 GL l
Amsterdam, The Netherlands; +31 20
6646416; fax: +31 20 6750389; e-mail: |
marco@ace.nl; www.ace.nl. ‘
Jeft Child
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W Exploring multimedia design issues for PCs and TVs

Broadcast PC Reference Design
Explores New Applications Horizons

Handling MPEG and AC-3 Streams From Cable, Satellite, Or DVD,
A Novel Multimedia Front End Brings New Capabilities to PCs.

he close of the 20th century
T is giving rise to many im-

portant questions, ranging
from how to define and enforce
electronic privacy to the ethics
of patenting genetic material.
The consumer electronics com-
munity, however, is considering
far more weighty matters. A de-
bate rages over whether com-
puters will absorb the functions
of TVs, or if TVs will acquire
enough intelligence to do many
of the things computers do. As
we round the final ttam towards
1999, the dialectic is hardly re-
solved. But, a new development
by LSI Logie, Milpitas Calif.,
sheds light on this turgid topic.
The unveiling of the “Broadcast
PC,” their new multimedia ar-
chitecture, marks a novel and
perhaps crucial point in the evo-
lution of the multimedia computer.

LSI Logic’s concept for the Broad-
cast PC was to develop a low-cost, uni-
versal platform which could serve as a
front end for PCs to receive and process
incoming audio and video signals from
nearly any conceivable source. This
would include analog and digital cable,
VCRs, direct broadcast satellites
(DBSs), and digital video disks (DVDs).
Other interfaces, like the IEEE’s1394
Firewire, could be used to exchange dig-
ital video with the new generation of
digital VCRs and camcorders. While the
first generation of Broadcast PC sys-
tems will be playback-oriented and have
limited editing features, a mid-range PC

Lee Goldberg

COVER FEATURE

could eventually be transformed into a
full-featured video-editing studio.

For the concept to gain acceptance, it
would have to be inexpensive and easy
to integrate with cmrrent and future PC
designs. Since ease of application is a
critical factor, LSI Logic created an en-
tire reference design that would permit
manufacturers to produce their own
PCI cards directly from the supplied
parts lists, schematic, pc-board art-
work, and driver software.

Driver software for the Broadcast
PC front end has been carefully devel-
oped in conjunction with Intel and Mi-
crosoft to take advantage of the exten-
sive multimedia capabilities they

embedded in their PC 98 and PC
99 design guidelines. For exam-
ple, both hardware and software
work together to make best use
| of the Windows 98 DirectShow
software (formerly known as Ac-
tiveMovie), which provides ac-
cess to hardware acceleration of
MPEG-1 playback.
This is expected to be
/ important for integrating high-
quality video into things like
games, multimedia Internet
browsers, computer-based train-
ing, and video conferencing.

A Market-Driven Design

When starting the project,
LSI Logic’s marketeers and en-
gineers agreed that if it could be
done for the right price, adding
Broadcast PC capability would
be a very attractive option for
PC makers. This is for several reasons.
First of all, a ubiquitous multimedia
front end that was inexpensive to em-
bed in a “vanilla” PC could stimulate
many new applications and help boost
PC sales. Equally important, computer
manufacturers could embed this added
functionality into their products to slow
the relentless price erosion that forces
them to slash prices or add performance
with each succeeding model.

Logically, a multistream, multimedia
processor is not too difficult, since most
entertainment mediums have settled
on using the MPEG-2 protocol to move
video between storage and display. In
addition, Dolby AC-3 and linear pulse-
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TECH INSIGHTS BROADCAST PC REFERENCE DESIGN |

code-modulation (PCM) decoding were
added to handle home theater and other
audio requirements.

In reality, LSI Logic’s designers had
to thread across some rocky ground to
add a multiple-source processing
pipeline to the standard PC’s innards.
Aside from requiring two separate
tuners for cable and DBS programming,
demodulated signals from satellites con-
tain a MPEG-2 transport stream. This
stream must be demultiplexed to ex-
tract the audio and video channels of a
particular program stream before being
decoded into audio and video. Because
security measures vary between differ-
ent broadcast media, multiple encryp-
tion and authorization schemes must be
handled by a single chip set.

It took months to weigh alternatives.
Then, the designers emerged with a
block diagram of a relatively straight-
forward marriage of a series of previ-
ously developed LSI Logic chips and
other relatively basic components to a
standard PCI bus (Fig. 1). Besides pro-
viding a cost-effective, open solution for
use in computer products, the Broad-
cast PC architecture’s building-block
nature lends itself a mix-and-match ap-
proach for building more specialized de-
vices, such as set-top boxes.

The standard broadcast PC accepts
NTSC, PAL, or SECAM video coming
from either a CATV tuner or a compos-
ite video source. For display, decoded
video is passed to a PCI bridge chip for
transmission to a graphics card. Incom-
ing satellite signals pass through a quad
phase-shift-keying (QPSK) demodula-
tor to a transport stream demultiplexer,
which extracts the desired program
from the multichannel MPEG II
stream. The transport chip also handles
descrambling of the bit stream and can
support various conditional-access
schemes for decryption, if necessary.

From there, the transport stream is
fed to a decoder. The video and audio
channels are decoded and passed to the
appropriate output channel. The video
bit stream can be routed to the PC’s
monitor via the computer’s graphics
card, or for conversion into NTSC or
PAL analog output signals. Decoded
PCM or AC-3 audio signals also output
here via an on-chip, two-channel audio
DAC. Audio or video signals read froma
DVD player are passed across the PCI
bus to the MPEG II decoder for display.
In this way, a single PCI card can funnel

13%4bus | 1394 PESto TS
PHY + link converter ST
I~ (16 Mbytes)
Satellite 64108 stream 5431 hui
il | ops || sr2s0pSK |3 | emalipocer MPEGZAC3 L
funer tdemodulator descrambler/ decoder
decrypter | NTSLPAL |
encoder
Composite
video input “Over the top" to
CATY Video TN s - L
CATV tuner decoder bridge
RF input
PCI bus
DVD ROM/RAM
drive PES = packetized elementary stream
TS = transport stream

1.The Broadcast PC reference design accepts inputs from DBS satellites, cable TVs, or DVD
ROMs. Enhanced versions may have DVD RAM and exchange multimedia streams across a

Firewire interface.

a variety of media into the computer for
display or further processing.

But Wait, There’s More!

High-quality sound is also a major
factor in today’s demanding multimedia
market. For this reason, the LSI Logic
design incorporates a fully functional
Dolby AC-3 decoder in its design. This
lets a Broadcast PC support the multi-
channel surround-sound effects that are
encoded into many movies for use in
home theater environments.

The Broadcast PC architecture’s
flexibility permits it to “assimilate” any
promising new transport technologies
which may emerge. Plans are already in
the works for an enhanced multimedia
card which can also exchange digital
video via the IEEE 1394 Firewire in-
terfaces beginning to appear in high-
end video equipment (Fig. 1, again).

Firewire's low-power, 200+ Mbit/s
interface promises to be an ideal way to
transport high-quality MPEG signals
between a VCR or camera and a com-
puter or video workstation. To turn the
Broadcast PC into a Firewire-capable
“Convergence PC,” add a 1394 trans-
ceiver and a converter turns its packet
elementary stream (PES) into a trans-
port stream (TS). These can be easily di-
gested by the MPEG II decoder.

Another planned enhancement of
the Broadcast PC would add an inter-
face to support a rewritable DVD unit,

known as a “DVD RAM.” Witha DVD
RAM or two on board, a computer |
would have enough storage to do large
editing tasks. MPEG spends most of its |
time transmitting the changes of a |
video image from frame to frame. But,
complete pictures are usually only
transmitted when the scene changes.
Because of this, a Broadcast PC’s edit-
ing capabilities will initially be limited
to splicing scenes together. In time,
software should become available that
uses MPEG’s scene-change data to in-
terpolate images between full scenes,
permitting frame-by-frame editing.

A Chip’s Eye View
LSI Logic’s first version of the refer- |
ence design uses a series of currently |
available chips to fill some functional
blocks in the architecture diagram. This
stable includes the L6724 QPSK de-
modulator/forward error correction
(FEC) processor, the 164108 transport
chip, and the L64021 audio/video de-
coder. The remaining blocks currently
include hybrid modules, FPGAs, or
commerecial silicon from other vendors.
At the center of the Broadcast PC is
the 164021 decoder. It takes MPEG-2
PES or ES program streams and pro-
duces a pair of decoded digital bit
streams to be fed to an audio DAC and
an NTSC or PAL encoder (Fig. 2). Its
video decoder normally produces images
at up to 740 by 480 pixels at 30 frames/s |

= —_—
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TECH INSIGHTS BROADCAST PC REFERENCE DESIGN |

in the NTSC mode, or 720 by 576 pixels
at 25 frames/s for the PAL mode.

Images below full resolution are in-
terpolated by the 1.60421’s on-chip fil-
ters to expand them to full size. Besides
allowing easy translation between video
formats of different resolutions, the pro-
| grammable on-chip filters can perform
| pan and scan functions on MPEG im-
ages with 1/8-pixel accuracy. Support for
other features, such as letterbox format,
on-screen display, and on-screen graph-
ics, also is available with no external cir-
cuitry. The 64021’s PES decoding cir-
cuitry can parse critical parameters for
the presentation time stamp (PTS) and
decoding time stamp (DTS) information
needed for synchronization.

The chips’ audio-decoder block can
produce a pair of down-mixed, digitized,
stereo audio channels from either AC-3
or PCM signals. Alternatively, an AC-3
audio stream can be fed through a by-
pass path for external processing into
the full home-theater, multichannel,
surround-sound audio environment.

Audio/video inputs from DVDs and
descrambled cable video from a set-top
box come straight across the PCI bridge
interface. But, raw-signal satellite
broadcasts must get some additional
processing before entering the MPEG
decoder (Fig. 2, again). The Broadeast
PC uses the 64724 QPSK demodula-
tor/FEC decoder to take the I/Q outputs
of a standard satellite tuner and turn it
into an MPEG transport stream. It hasa
pair of high-speed ADCs that digitize

i the incoming I/Q waveforms in prepara-
i tion for the QPSK demodulation per-
 formed in the digital domain. The self-
' tuning demodulator chip also performs
' the Viterbi decoding and Reed-Solomon
i forward error correction employed by
. all digital satellite transmissions to keep
i bit-error rates as low as possible.

' From the demodulator, the satellite
' video signal emerges as a scrambled
i MPEG transport stream. Scrambling
. guards against program theft by unau-
i thorized users. Several different
I schemes are commonly used, so a mer-
' chant-class, general-purpose device
i must be programmable to accommo-
i date them all. In this case, the 164108
| transport chip provides the descram-
E bling, as well as most of the other func-
! tion required for a DBS set-top box.

i The transport chip has its own em-
i bedded 32-bit mini-RISC-processor
i core (Fig. 3). Combined with an on-chip
E data bus and cache system, it gives the
' 164108 enough brains and speed to ride
! herd on the descrambling process, man-
, age multiple media streams, and still
i have enough left over to support a series
i of general-purpose peripherals and a
' user interface. It integrates a DVB-
! compliant, iCAM 2.0-compliant, News-
i Data-System (NDS) conditional-access
i descrambler. It can be programmed to
1 handle most commonly used scrambling
! schemes (DSS, DVB, and Japan’s Multi-
! 2), and to handle proprietary functions
1 required in specialized applications.

i Thanks to the large array of I/O on

processor

Programmable

system
preparser

Autio decoder block :::m::z‘:
o Host ';II:E:GCG Bypass AC-3 decoder
Dulhy AC-3 Multiplexer DAC =
Host [ Linear PCM l—— audio oul
CPU DAC
Display controller block
"'f:“'z NTSC/PAL
Conditional UL encoder
access decoder

SDRAM interface

[ 16-bi by 1-Mbit SORAM |

2. The 164021 audio/video decoder chip processes both MPEG-2 video and AC-3 audio streams.

the chip, designers will be able to make
glueless interfaces to nearly any kind of
user or system function. The IEEE 1284
and three RS-232 UART ports make in-
trabox communication easy, while the
I2C-style mastery/slave bus facilitates in-
trachip exchanges of control signals. A
pair of SmartCard interfaces promise to
simplify interfacing personality mod-
ules, configuration upgrades, or person-
alized billing arrangements into their
products. Finally, a teletext port is avail-
able for displaying alphanumeric infor-
mation over the video images.

The other task performed by the
164108 is demultiplexing of the incom-
ing MPEG stream. It can take a raw
broadecast signal and demultiplex it into
as many as 32 packet IDs, which might
include audio, video, or general-purpose
data services. Other non-DBS signals,
such as video over 1394 Firewire, can
use this demuitiplexing function to get
their data ready for MPEG decoding
and processing (Fig. 1, again).

Got Apps?

So, now that you've got all of this tech-
nology under the hood of your computer,
what the heck is it good for? LSI Logic
believes that Broadcast PC will first find
applications within industry and govern-
ment, distributing information and train-
ing material. The standard hardware
and software architecture will make it
easy to create highly interactive pro-
gramming material for the dissemina-
tion of policy and procedure changes, or
for use in providing personnel with de-
tailed technical information. In the con-
sumer realm, a computer with MPEG
and AC-3 capability opens up the possi-
bility of expanding LAN and Internet
communications beyond static e-mail,
fuzzy audio, and grainy video clips.

Multimedia capability may also help
the PC displace the TV in markets like
offices, classrooms, and college dormito-
ries. Plug-in broadcast tuners are al-
ready bringing radio and TV to the
desktops of busy executives and the
cramped quarters of dorm rooms—a
trend likely to accelerate with the ad-
vent of a “cable-ready” computer.

While the prototype version of the
Broadcast PC is designed to be a multi-
media enhancement device for PCI-
bus-based PCs, it can easily adapt to be-
come the key element in a wide range of
other jobs within the embedded-sys-
tems market. The modular, software-
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based around their technologies
by declaring them a de facto
standard.

I
|
I
|
: content, a Broadcast PC could
| use datastreams from cable TV,
: cable modems, satellite links,
v and DVDs to let viewers re-
i trieve more information about
: shows they watched. Users also
| could purchase the stuff they
I saw on the program using on-

\ gram they’re watching, or visit
web sites with program-related
information. Imagine a soap
| opera which uses instant polling

| PES butfer

PES = packetized elementary stream

PID = payload ID

from online viewers to deter-
t sulle mine the plot twists of the next
I PES day’s installment.

! Besides a complete reference
design, LSI Logic is offering a
hardware-evaluation kit and de-

1 Video/

programmable reference design can
easily adjust to handle more dedicated
applications. By removing unnecessary
components and adding a custom inter-
face and additional software, designers
can rapidly create a wide range of multi-
media products. These would include
items such as smart set-top boxes, in-
formation kiosks, and satellite-based in-
| formation-distribution systems.
| LSI Logic’s other immediate goal is to
| support the vision of the Broadcast PC
that’s been brewing at Microsoft Corp.,

L

3. The L64108 transport demultiplexer extracts video and audio streams out of a multichannel MPEG
transport stream. The chip also performs descrambling, decryption, and other conditional-access functions.

Redmond, Wash., for the past couple of
years. Microsoft has set its sights on be-
coming the gatekeeper for the interac-
tive content spewing from the Internet,
satellites, and other broadcast media.
Using the Broadcast PC hardware
model and Windows 98 DirectShow soft-
ware, Microsoft hopes to provide a
framework that allows viewers to com-
bine video and Internet information
from any combination of sources. Mi-
crosoft wants to get content providers to
produce new types of programming

| 4. The Broadcast PC hﬁrdwuf;ae;elopment kit includes a PCl-bus-based MPEG/ AC-3 decoder
card and a pair of mezzanine boards for interfacing to cable or satellite sources.

velopment software. A PCI-
based main board houses the
PCI connection to a standard
i PC, transport demultiplex and condi-
E tional-access functions, and the MPEG
' decoding circuitry (Fig. 4). The evalua-
' tion board also comes with two mezza-
i nine cards for adding a satellite and a ca-
i ble-capable analog tuner. A 1394
i mezzanine card is expected to be avail-
' able next year.

i The hardware side of the reference
i design includes schematics, compo-
E nent list, Gerber plots for pe-board
1 artwork, and a full set of technical
! manuals and data sheets. Software
i and firmware included in the Broad-
i cast PC’s development kit includes a
E complete listing of source code for the
' L64108’s mini-RISC controller. In-
' cluded are a PSOS-based RTOS, user-
; interface drivers, code debug tools,
i and JTAG support. Drivers included
E allow access to free-to-air program-
' ming from DVD and cable sources.
i Software to support conditional-ac-
i cess satellite programming is avail-
E able under separate license.

PRICE AND AVAILABILITY

The LSI Broadcast PC reference design kit
will be available during the first half of 1999 at
a price of $7500.

For more information, contact LSI Logic,
attn: PC Multimedia Marketing Group, 1551
McCarthy Blvd., Milpitas, CA 95035; (800)
574-4286, (408) 433-8000; www.lsilogic.com.

CIRCLE 519

line transactions. One day, view- |
ers could even participate in |
chat sessions to discuss the pro- |

When furnished with suitable |

|
|
|




Expand Your Horizons With
Lattice BIG-FAST-WIDE ISP PLDs.

Whether you need the Biggest CPLDs with over 1000 registers, the Fastest CPLDs at 3.5ns, or the
Widest PLD architecture supporting 68-input logic, Lattice delivers all your logic needs — now!

Beyond therr unique, industry-leading family specifications, the new ispLSI 8000,
2000E and 5000V families offer 3.3V or 5V power supply options; either 5.0/3.3V or 3.3/2.5V
Download programmable I/0s; advanced TQFP and Ball Grid Array (BGA) packages to maximize board
Big-Fast-Wide utiization; isp)TAG programmability; and the industry’s shortest on-board programming times

information Only Lattice spans the horizon of CPLD innovation and = ®
from the performance. It's what you expect from Lattice ISP Leadership. Visit our Lattl ce
Lattice website: \cbsite (www latticesemi.com) or call us at 1-888-ISP-PLDS to learn more gg’:‘;gf,’a"tfg’:m’
www.latticesemi.com  about Lattice’s new SuperBIG;” SuperFAST™ and SuperWIDE™ families The Leader in ISP™ PLDs
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Are you running with a tough crowd? Your designs have to be ahead
of the curve to turn arithmetic and logic into complex applications that
are elegant and simple to use. Take heart. DigitalDNA™ technology
can ease some of that burden, giving you insights into how to use our
latest and greatest architectures, including PowerPC, M*CORE, and
DSP. Just think what it could do for your latest design. Get all the

details at www.digitaldna.motorola.com.

a¥s .
“"Digital DNA

. o from Motorola
PowerPC M°m m IT'S HERE.
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TECH INSIGHTS

CONFERENCE PREVIEW

Fall Comdex Conference Reflects
Expanding Definition Of Computing

Go High-Tech With Classes And Tutorials Covering Platforms,
Consumer Issues, Software, Java, And Internet Topics.

' Jeft Child

all Comdex has become, hands
F down, the key meeting place of the

computer industry. Today, the
term “computing” encompasses a
wide range of areas and sub-areas in-
cluding PCs, notebooks, handhelds,
networks, intranets, the Internet, and
the web. This year’s conference re-
flects that, with a new twist. There’s a
special “Technical” stamp next to each
session relevant to developers and en-
gineers. These sessions are led by sea-
soned programmers and imple-
menters who will deliver the theory,
as well as the practice, of the desig-
nated topics.

Running this year from November
16th through the 20th in Las Vegas,
Nevada, at the expanded Las Vegas
Convention Center, the Sands Exposi-
tion and Conference Center, and the
Las Vegas Hilton, Comdex conference
topics include over 100 sessions. They
cover a wide range, including Java
System Programming, Object-Ori-
ented Development, the Connected
Home of the Future, Understanding
TCP/IP, Streaming Web Video, Devel-
oping Apps for Windows CE, Digital
TV and Internet TV, and much more.

A Word From Bill

This year’s show features no less
than eight keynote speeches. Kicking
off the show the Sunday before
Comdex week is a keynote by Bill
Gates, arguably the most influential
person in computing. In his speech, en-
titled, “Today and Beyond: Innova-
tion, Integration and Simplification,”
the Microsoft, Redmond, Wash., CEO
explores what the future holds for
computer technology. He’ll talk about
striving toward simplicity, lower cost
and more manageable systems, and
how the Internet will become an even
stronger medium of communications

to bring the world closer together.

In another keynote, Craig Barrett,
the new President and CEO of Intel
Corp., Santa Clara, Calif., will address
the Comdex audience for the first
time. He'll outline his vision for Intel
and the computer industry, and the
core technologies and applications
that will shape the use of computers
beyond the end of the decade. The re-
maining six keynotes are provided by
a variety of industry heavyweights
across a mix of disciplines.

Although Comdex naturally caters
to a wide range of attendees, its con-
ference program includes a significant
percentage of highly technical ses-
sions that are worth the attention of
engineers. The classes marked with
skill level 300 are the most technical.
Because many topics such as Java and
Windows CE are new to many engi-
neers, even some of the more basic
sessions may be of interest.

Start With Platforms

As PC microprocessors race to ever
faster speeds, the PC is no longer con-
sidered a “trade-off” architecture. PC
platforms now rival workstations in
performance, while maintaining the
leading edge in cost effectiveness. Two
tutorials take an in-depth look at the
latest and greatest PC microprocessor
architectures. In “Understanding
Merced and 1A-64,” attendees get an
overview of Intel’s new 1A-64 archi-
tecture. Called the biggest shift in mi-
croprocessors since the introduction of
RISC in the 1980s, Merced, the first
1A-64 processor, will begin shipping in
1999. IA-64 introduces a new style of
instruction-set architecture that
promises a significant performance
boost. This tutorial explores what’s
different about 1A-64 and how it will
affect the computing landscape.

Taking a more comparative view is
a tutorial entitled, “Microprocessors
for PCs: Intel Versus Its Competi-
tors.” Produced in cooperation with
Microprocessor Report, this informa-
tive session compares chips from In-
tel; AMD, Sunnyvale, Calif.; Cyrix,
Richardson, Texas; and IDT, Santa
Clara, Calif. It includes technology
road maps, price projections, company
prospects, and risks—everything you
need to take advantage of the proces-
sor “buyer’s market.”

Beyond those two tutorials, atten-
dees can find a variety of other plat-
form discussions in the “Desktop and
Platforms” track. This track takes a
deep look at next generation plat-
forms and explores their implications.
The session, “Thin Clients: Platform
Strategies,” offers an in-depth discus-
sion of prevailing thin-client strate-
gies, such as the Windows terminal
approach versus the network comput-
ing (NC) approach.

Along more conventional lines,
“NT Workstation 5.0: Migration
Strategies” focuses on preparing for a
Windows NT 5.0 migration. Mean-
while, in “Linux: The Windows Alter-
native?,” speakers debate whether
Linux represents a realistically de-
ployable solution in business environ-
ments, or whether its future is con-
strained to an enthusiastic cult with
no fear of the command line.

Playing With Software Fire
Software is like the gasoline of a
computer-based system. Like gasoline
in a car, computers can’t run without
software. And, if software isn’t han-
dled and formulated properly, it can
cause damage like exploding gasoline.
Helping attendees wrestle with soft-
ware issues are the sessions in the
“Developers Toolbox” track. These in-
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JFET Op Amps

New OPA137 in SOT-23!

Singles, Duals,
Quads

High Speed

'E Low Power

~ 0PA130

*nm:n -

0PA132

Audio

OPA134

microPackages
Lowest Cost

OPA137

All in the Family

The OPA137 series is the newest addition to Burr-Brown's
extensive line of JFET op amps. Featuring SOT-23 and MSOP
microPackages—an industry first for 36V FET op amps—the
OPA137 family is great for general purpose and portabie
applications. Common-mode range extends to V+ and quiescent
current is only 220pA, yet it can handie your dynamic signals
(1MHz, 3.5V/ys).

Burr-Brown offers a complete selection of JFET op amps to meet

“i; - MSOP-8
13y SOT-235

all your op amp needs. Whether your design requires superior
ac performance or iow power for portable applications, we
have the solution! Single, dual, and quad versions allow
maximum flexibility.

Check the brief listing of FET op amps below and see the entire line
on our web site, including low voltage, rail-to-rail CMOS op amps,
the high performance Difet® QPA627, femptoamp OPA129, and
400MHz OPA655. Burr-Brown. . first in FET op amps!

Product Description Single Power Supply  1y/Ch BW Vps  Price/Ch*  FAXLINE#
(all have bias current = 5pA} Dual/Quad (mA) (MHz) (mV) (10kpes) 1-800-548-6133
OPA130  Low Power, Precision s.D,Q +2.2510+18  0.53 1 1 $0.79 11298
hl)PA131 General Purpose s, D, Q 4.5 10 +18 1.5 4 1 $0.66 11256
0PA132  High Speed, Highest Precision S, D, Q +2.5 1o 18 4 8 0.5 $0.93 11309
| OPA134 Audio (0.00008% THD) s,D,Q +2.510 +18 4 8 2 $0.40 11339
0PA137  Lowest Cost, microPackages S, D, Q £2.25t0£18  0.22 1 3 $0.23 11438
Difet® is a registered trademark of Burr-Brown Corporation, *Quad Version
BURR - BROWNZ?®

Burr-Brown Corporation « P.0. Box 11400  Tucson, AZ « 85734-1400 - Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « hnp://ww.bli;r-brnwn.com/
Distritastors: Amow: (800) 777-2776 * Digi-Key Corp: (800) 338-4105 « Insight Electronics: (838) 488-4133 « J.I.T. Supply: (800) 246-2000 « Sager Electronics: (800) 724-3760 » SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS COMDEX/FALL

‘98 |

depth technical sessions help atten-
{ dees update their skill set and walk
away with some new, solid develop-
ment skills—spanning the gamut from
design to implementation.

Developers of various modeling
languages have worked together to
define a new standard for modeling
languages, the Uniform Modeling
Language (UML). The session, “An
Introduction to UML for Object-Ori-
ented Development,” starts with a
brief synopsis of the history of UML,
followed by an introduction to the con-
cepts, notation, and processes of using
UML. For those who want to jump in
and use UML, “Object-Oriented De-
velopment Using Visual Basic” fo-
cuses on using Visual Basic to define,
create, and use objects. It will cover
how to design a three-tier application
and implement this technology in
your application.

Cover a more fundamental soft-
ware skill in “Mastering Design Pat-
terns.” Software developers are dis-
covering the power of design patterns,
which organize and present a catalog
of proven design idioms for structur-
ing, creating, and manipulating ob-
jects. This session teaches you to ef-
fectively recognize and apply design
patterns using real-world examples.

Meanwhile, component architec-
ture is reshaping the software devel-
opment process. The Component Ob-
ject Model (COM) can accommodate
language-independent components,
distributed computing using DCOM,
and run-time customization. “Mi-
crosoft COM: Past, Present, and Fu-
ture” gives an overview of the history
of COM, looks at how it’s used today,
and shows how new technologies like
COM+ will affect the future of soft-
ware development.

Another session, “ActiveX Con-
trols: An Intelligent Choice for Dis-
tributed Computing,” looks at an off-
shoot of COM called ActiveX.
ActiveX controls can be specifically
designed to facilitate their distribu-
tion across networks and the Internet
and to allow integration of compo-
nents into web pages. This session
looks at what ActiveX controls are,
and how they are used.

On the software language side, at-
tend the session, “Real-World C++,”
to learn the complexities of C++. Used
without discipline, C++ can lead to

code that’s hard to maintain, inexten-
sible, inefficient, and just plain wrong.
This session introduces guidelines for
developing clean, fast, correct C++—
the kind you need when developing
large, complex, real-world systems.

Java University A La Sun

To help attendees join the Java rev-
olution, Comdex includes a special set
of “Java University” sessions. Train-
ing is designed and presented by ex-
pert Java technology engineers from
Sun Microsystems, Palo Alto, Calif.,
and other industry leaders using Java
technology. The full-day seminar,
“EmbeddedJava Technology Applica-
tions,” provides detailed descriptions
of the products, technologies, and de-
velopment tools based upon the Java
platform.

For the hardware side of the Java
coin, check out “picoJava Processor
Architecture for Embedded Applica-
tions.” This technical seminar begins
with an in-depth technical introduc-
tion to the architecture of picoJava
processors, including a detailed archi-
tecture overview, and a technical dis-
cussion of picoJava 1 and 2 and micro-
Java 701. All available software tools
and operating systems available also
will be presented.

At a broader level, “Java Technol-
ogy Applied” explores Java Card, Em-
beddedJava, PersonalJava, JINI, and
picoJava architecture technologies
and development tools. Technical pre-
sentations by Sun’s licensees and engi-
neers cover telecom, telephony, televi-
sion, and automotive.

For developers with Java experi-
ence already under their belts, there’s
a number of advanced Java sessions.
“Java System Programming on Win-
dows NT” explores the issues sur-
rounding purity and impurity via di-
rect system calls. It also focuses on
using various “bridge” technologies to
gain access to system resources like
Component Object Model (COM) and
ODBC-based databases. Coverage of
complementary and competing tools
from Sun Microsystems and Microsoft
Corp. arm the programmer with the
information necessary to complete the
picture of the Java programming lan-
guage paradigm on a Windows NT-
based system.

For the advanced Java-head, the
session, “Java 3D API: Developing 3D

Applications with Java Technologies,”
introduces the Java 3D application
programming interface (API). API is
used to write 3D graphics applications
and applets. Java 3D extends the Java
technology philosophy, “Write Once,
Run Anywhere,” into a third dimen-
sion, allowing for the construction and
viewing of large virtual worlds.

Finally, for the very advanced,
“JINI Technology: Distributed Java
Technology Programming” provides
experienced developers using Java
technology with a detailed and com-
prehensive understanding of how
JINI combines groups of devices and
software components into a single,
dynamic distributed system. This sys-
tem includes spontaneous network-
ing, JINI Federations, JINI System
Components, Remote Method Invo-
cation (RMI), JavaSpaces technology,
and Lookup and Discovery. This tech-
nical lecture reviews the major com-
ponents of distributed computing us-
ing JINI technology.

Hook That Consumer

While business users still dominate
the computing market, the industry
has launched a full-court press on con-
sumers. As digital technology makes
its way into the hands of the masses,

exciting changes happen in the busi- |
ness and home markets. Comdex looks |

at many segments of consumer com-
puting. Operating systems issues are
explored in “Windows CE versus Per-
sonal Java: The Battle for Control of
the Digital Consumer.” A panel of ex-
perts views the emerging digital con-
sumer landsecape, discusses the role
these operating systems will play, de-
tails the pros and cons of each, and out-
lines how this market will develop.

The next generation of handheld
devices is destined to change the way
we work in any environment. The ses-
sion, “Palm-Size and Hand-Held De-
vices: The Next Generation of Truly
Mobile Devices,” explores the exciting
world of mobile device technology as it
now extends to smaller form factors.
Panelists discuss the newest technolo-
gies in this area, including the Win-
dows CE devices that compete with
3Com’s PalmPilot and the PC Com-
panion platform that’s set to compete
with mini and low-end notebooks.

Two years ago, it looked like digital
video disk (DVD) was the hottest
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OPAGSB/6B1 | OPA2658/2681

Your Best Choices in High Speed Operational Amplifiers

Pick from two complete product families of high speed Single and Dual, voltage and current feedback op amps. At only 6mA/ch., the
OPA650 family offers the lowest cost option for +5V operation while the OPA680 family gives the highest performance. Triple and Quad
versions are also available.

Lowest Gost, High Performance Voltage (VFB) and Current (CFB) Feedback Op Amps (+5V Operation)

Product Description Bandwidth Slew Rate Output Output Smallest Price FAXLINE# Reader
(MHz) (G=+2) (V/ps) Voltage (V) Current (mA) Package (1kpcs) (800) 548-6133 Service #

0OPAGS0 Single VFB 140 240 23.0 +110/-85 $0T23-5 $1.29 11264

OPA2650  Dual VFB 108 240 23.0 +110/-85 MSOP-8 $1.95 11266

OPA658 Single CF8 680 1700 £2.9 +120/-80 $0723-5 $1.49 11268

0PA2658  Dual CFB 500 1700 3.0 +120/-80 MSOP-8 $2.39 11269

Highest Performance Single +5V Supply Op Amps—Highest Output Power on +5V—Power Shutdown Included

Bandwidth Slew Rate Outpit  Outpt  Smaliest  Price FAXLINEF __ Reader
Product Description (\y\(6..2) (V/us) Voltage (V) Current (mA) Package (1kpcs)  (800)548-6133  Service #

OPAG80  Single VFB 220 1800 24.0 +190/-150 S0T23-6 $1.79 11426
0PA2680  Dual VFB 220 1800 4.0 +190/-150 S0-8 $2.89 11433
0PAG81  Single CFB 220 2100 4.0 +190/-150 $0T23-6 $1.79 11427
OPA2681  Dual CFB 220 2100 4.0 +190/-150 $0-8 $2.89 11440

BURR - BROWN?®

.
K -brown ==j
www DURT .com

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/
Disirfbustors: Arow: (800) 777-2776 = Digi-Key Corp: (800) 338-4105 » insight Electronics: (386) 488-4133 » J.1.T. Supphy: (800) 246-9000 « Sager Eleciramics: (800) 724-3780 » SEMAD (Canada}: (800) 567-3623
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technology in the consumer market.
As it turns out, it’s been slow to take
off and hasn’t come close to realizing

B T ares. . Statement of Qwnership, Management, and Cuculation its pqte‘fltial. Attendees can ﬁpd out
N —— LT Tt why in “DVD: Is It Finally Poised to
ELICTROKIC DESICH ofo[i[s[.Jefe[oJs] oer- 1. 1098 Take Off?” This session provides an
5 A5 B ety 3P does ARG | oo update on DVD technology and looks
; Ly - — T —TT——v— e T at the DVD-ROM. A key focus will be
P eI 114 S vvrere the standards battle for perhaps the
T o Uy Ko S s & T WA Gocs 5 P ot e most important DVD technology of
Penton Medtis, lmc.. 1100 Separior Ave., Cleveland, OB 44114-234) all_DVD read/write. The SeSSion alSO
LT ——g T T examines current applications or uses
Jol:.:.:::c-l-’.- Penten Nedia, Inc. 611 Rowte 46 Vest Of DVD in bOt’h buSiness and con-
VYice Pres./Creup Publisher Nasbrowck Netights, B 07604 sumer markets
‘:-.::‘T:_‘m Ponton Media, luc., &Il Reute 46 Vest
Zdicor-ln-Chiel Rashrouek Neighte, BJ 07604 Uni"ed we Speculul’e
"':’;"::"""""""‘"‘"’ Pentes Medta, lmc., 611 Roste &6 Vest In the computer industry, the fu-
= LU Sasbrewch Telghts, BJ 07604 .
ture seems to arrive faster and faster
=T g Lo .. v every year. Until someone invents a

S ] time machine, however, the best way

— S— to prepare for the future is to gather
. —VeRT TI00 TeperTor Ava: together the best forward-looking ex-
RSN e TS, Cleveland, OB 44114-2343

perts and let them debate among
themselves. Comdex offers a number
of sessions that do just that. In “Vi-
sion 2001: Industry Luminaries See

T Sromn

3 Yrere e e o Mobile Everywhere,” a panel of in-

dustry analysts and editors in mobile

ot Applicadle ot Applicadle computing discuss their vision for the
twenty-first century.

“PC Beyond 2000” looks at the fu-
ture of handhelds, notebooks, desk-

T e e T tops, servers, thin clients, thick
s cheralmenn Kb L - clients, and an ever widening variety
Cyv—— T — of configurations and form factors.
LU LA ! Septeshec 1, 1998 Discussion includes the ideas of “neo-
" Sverage e Sases Lawh | Astom ta. Copuen of .
fnheinsdekatanss Do PCs” with embedded computer func-
¢ Ve o Cons o o a0 173,081 OLEG Y tionality but in the form factors of
srmew | A e S 28,019 1.418 other devices, television-connected
o P = | eem Y TY) PCs, and the changing nature of per-
— — sonal computing of the future.
R Am e o G B teroest Computers now need to serve a
Ly 10t e broader range of users than ever be-
. < — 292 2,209 fore—essentially everyone, every-
where. Under those circumstances, a
1 2ok Frow Oatiton (Brm o7 150 000 1500 » 3.23¢ 3. 148 . .
T TN single user interface, no matter how
Uhadommeealdintally » | cleverly designed or executed, isn’t
| Mo o tone 3 %0 going to make everyone happy. New
B C——— o 0. approaches to interface design now
—— 5 . T make user-interface schemes that as-
sist both the novice and the expert
s O et oot possible. The session, “Interfacing the
e .:=:=~=a-. Nov. 2. 1998 emqu User,” checks out how user interfaces
f‘—l“ﬁ ,ZU T Baren oy & O o have changed and how the future will
'“:- i "_'_'_"" varvaeds '"‘":_‘_" ""“__"'_‘- °:" i permit us to use technology readily
L bl and without barriers.

] ]

For more information about
Comdex/Fall ’98, visit COMDEX on-
line at www.comdex.com or contact
Amy Groden at (781) 433-1756; e-
mail: amy_groden@zd.com.
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WE'RE NOT
FLASHY,

BUT OUR
ASICs ARE!

ATMEL DELIVERS
FLASH AND E? IN
ASIC WITH NO SPEED

Now, FOR THE FIRST TIME, you can incorporate up to 1 Mb blocks of
Flash into ASIC with no speed or density penalty for either logic or memory!
This means all the advantages of Flash are yours with Atmel’s new
FlashASIC. You get ISP for faster-time-to-market and reduced inventory

OR DENSITY PENALTY
costs. You get faster access time. You can even change program code

@ and fixed data without modifying the ASIC mask set!

Atmel breakthrough! Flash Atmel’s breakthrough in FlashASIC™and E?’ASIC™ technologies makes
:ggjl;ﬁﬁ,;':e::w us the first major manufacturer of Flash and EEPROM that incorporates
nonvolatile memory in ASIC. And we’re the only supplier that gives
you the ability to pull in NVM blocks that are identical -
to the discrete parts E\"‘as““?\c \
: FRED 050" \i"’d‘a,'\c.\\““
o/

a‘me\ .C

Now, because Atmel can do it, you can do it!
Reach us at www.atmel.com/ad/asic.html for your — wwWW
FREE FlashASIC Design Kit.

- ® IN-SYSTEM PROGRAMMABILITY
* INCREASED INTEGRATION ‘ mEl
o Sl
* COMBINED LOGIC, ANALOG,
NVM ano SRAM www.atmel.com

* CHANGES IN PROGRAM CODE .
I: lite: atmel.
WITHOUT MODIFYING MASK SET :a';‘:;n_o‘;:‘a‘:";?"m com

* FASTER TIME-TO-MARKET (800) 292-8635 (North America)
{408) 441-0732 (International)
CORPORATE HEADQUARTERS:
2325 Orchard Parkway, San Jose, CA 95131
TEL: (408) 441-0311 FAX: (408) 487-2600

The Aimet name, 1000, FlashASIC and E'ASIC are registered tracemarks of Almel Corporation in the UBA and other countries. © Amel Carposation 1900
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CONFERENCE PREVIEW

Electronica “98 Flaunts Tiny ICs That
Host Incredible Shrinking Systems

Need Some New “Components” For Your Designs? How About
A Single-Chip Computer, Or A Digital Video Camera On An IC?

Alfred Vollmer

he last time it was held in 1996,
Electronica was by far the biggest
components show in the world.
This year it’ll be even bigger—and,

| once again, the biggest. This year alsois
| the first time Electronica 1998, which
| takes place from November 10 to 13 in
[ Munich, Germany, will be held at the

brand new Munich fairgrounds opened
earlier this year. This move allows a sig-
nificant increase in the number of ex-
hibitors— from 2800+ to more than
3400. As always, exhibitors from more
than 50 countries will display their lat-
est and greatest offerings.

In contrast to the previous show,
Electronica '98 will have a new struc-
ture. It will be divided into seven prod-
uct sectors. Product sector 1 comprises
the entire range of semiconductor prod-
ucts—from memories to microcon-
trollers and DSPs to ASICs, as well as
discrete semiconductors like transis-
tors, diodes, MOSFETS, ete.

Passive components like capacitors,
resistors, and inductors will be dis-
played in sector 2. This sector also in-
cludes piezoceramic components, sur-
face-acoustic-wave (SAW) filters, and
RF and microwave subsystems.

Totally new at Electronica '98 is
product sector 3, where sensors and mi-
crosystems will be presented. This in-
cludes any kind of sensor offering an
electrical output signal, as well as sen-
sor modules. Sector 3 will most likely at-
tract a lot of medium-sized European
companies, which are traditionally
strong in this area.

Product sector 4 comprises electro-
mechanical components and connectors
including pe boards, switches, relays,
cables, and network-technology compo-
nents. Manufacturers of displays show
their products in sector 5.

System components like image/pat-
tern recognition, printers, CPU periph-
eral assemblies, hybrid modules, multi-
chip modules, power supplies, and servo
technology will star in product sector 6.
This sector also features packaging
technology, thermal management, and
EMC/ESD solutions.

The last sector is on electronic design
automation (EDA), test and measure-
ment (including laboratory/test equip-
ment), CAD/CAE tools, and design and
development systems.

Major focus areas of most exhibitors
will be automotive, communications,

and multimedia applications. Con-
sumer and industrial applications, how-
ever, also will be addressed. A trend
which mainly started at Electronica
1996 will continue. The days of neatly
arranged components in glass displays
are over, because today’s booths show
complete solutions. For example,
STMicroelectronics (ST), Saint Genis,
France (Internet: www.st.com), only
wants to provide a forum where the
semiconductor manufacturer is able to
meet with customers.

Single-Chip Industrial PC
Nevertheless, one major discussion
topic will be ST’s brand new single-chip
ST PC for industrial environments, to
be officially presented at Electronica.
Except for the DRAMs, the so-called
“ST PC Industrial” really contains all
the components of an industrial PC in-
cluding the x86 processor core, a graph-
ics accelerator, and bus and interface
controllers. The chip is manufactured
using a low-voltage, 5-layer metal, sali-
cided 0.35-um CMOS process, and is
then integrated in a BGA 388 package.
According to ST, the device’s perfor-
mance compares to a typical P5-genera-
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tion system. With its internal 32-bit x86
processor, it’s fully PC compatible and
will run DOS, Windows, 0S/2, and Ora-
cle n/c software.

Based on an entirely static DX-1
processor running at clock frequencies
of 66, 75, or 80 MHz, the ST PC Indus-
trial offers 8 kbytes of L.1 cache, a float-
ing-point unit, and a DRAM controller
working with up to 128 Mbytes of sys-
tem memory in four banks (with a min-
imum size of 2 Mbytes). It supports 4-,
8-, 16-, and 32-Mbyte, single-sided and
double-sided DRAM SIMMs (Fast
Page Mode and EDO DRAMs). Mem-
ory speeds of of 60, 70, 80 and 100 ns
are supported. Programmable DRAM
parameters include CAS pulse width,
CAS precharge time, and RAS-to-
CAS delay.

A tightly coupled, Unified Memory
Architecture (UMA) is employed, so
the same memory array is used for the
CPU main memory and graphics frame
buffer. This approach results in smaller
system-memory requirements and
higher memory bandwidth. Its 64-bit
Windows graphics accelerator provides
hardware acceleration for text (gener-
alized bitmap expansion), bitblts, trans-
parent bits, and fills. It also contains a
linear frame buffer, which may be up to
4 Mbytes deep.

The accelerator supports graphics
hardware cursors of up to 64 by 64 bits,
as well as 8-, 16-, 24-, and 32-bit pixels.
It’s also completely backwards compati-
ble with VGA and SVGA standards.
Drivers for Windows and other operat-
ing systems are available. In addition, a
CRT controller with an integrated 135-
MHz RAMDAC is located on the sin-
gle-chip PC. The controller can drive a
1280-by-1024 display at 75 Hz, in inter-
laced or noninterlaced modes.

Its integrated TFT interface works
with panel sizes up to 1024 by 1024 pix-
els and supports VGA, as well as
SVGA, active-matrix TFT flat panels
with 9-, 12-, or 18-bit interfaces (1 pixel
per clock). XGA and SXGA active-ma-
trix TFT flat panels with a 2-by-9-bit in-
terface are supported with 2 pixels per
clock cycle. Image positioning, blank
space insertion in text mode, and hori-
zontal and vertical image expansion in
graphic mode are programmable. Two
fully programmable pulse-width-modu-
lated (PWM) signals control the dis-
play’s brightness and contrast.

The chip contains controllers for a
PC/AT+-compatible keyboard, a PS/2-
compatible mouse, and serial and par-
allel ports. Its local-bus interface
works in either asynchronous or syn-
chronous mode with a 66/80 MHz low-
latency bus (22-bit address, 16-bit
data). This local bus lets the system
boot up from flash memory to cater to
real-time applications. The monolithi-
cally integrated PCI controller fully
complies with the PCI version 2.1
specification and eliminates the need
for a separate PCI bridge.

Using ST PC Industrial’s integrated
PCI arbitration interface, up to three
bus masters can be connected directly.
If an external PAL is added, more than
three are possible. The new device also
handles translation of PCI cycles to the
ISA bus, ISA master-initiated cycles to
the PCIbus, and burst read/write from
a PCI master. The PCI clock runs at ei-
ther 33 or 50% of the CPU clock speed.

The built-in PC Card/CardBus in-
terface supports one PCMCIA
2.0/JEIDA 4.1 68-pin standard PC
Card socket, as well as the following
standards: PCMCIA/ATA, 1/0 PC
Card with pulse-mode interrupts, and

the video part of Zoom Video. This
PCMCIA 2.0 controller makes the de-
vice suitable for applications requiring
high data bandwidths, including 100
Mbit/s Fast Ethernet, fast SCSI pe-
ripherals, and flash storage cards. The
ST PC Industrial also offers an ISA
master/slave interface. It generates
the ISA clock from either a 14.318 MHz
oscillator clock, or from the system
clock, and supports programmable
wait states for ISA cycles.

Its 15540-compatible serial interface
offers a programmable word length,
stop bit and parity, a 16-bit programma-
ble baud-rate generator, and an inter-
rupt generator. An 8-bit scratch regis-
ter, two 16-bit FIFOs, and two DMA
handshake lines are also integrated.
The universal parallel port supports all
protocols of the IEEE 1284 standard.
And, it’s equipped with a 16-byte ECP
FIFO buffer.

To operate with peripheral devices,
the ST PC Industrial works with two
8237/AT compatible 7-channel DMA
controllers. The device operates in a
temperature range between <40°C and
+85°C, at a voltage of 3.3 V.

Its power management allows four
separate power saving modes: on, doze,
standby, and suspend. Power down
puts the device into suspend mode,
where the processor finishes executing
the current instruction, any pending de-
coded instructions, and associated bus
cycles. During suspend mode, internal
clocks stop. After removing power
down, the processor resumes instruc-
tion fetching and begins executing the
instruction stream at the stop point.
Due to the static nature of the core, no
internal data are lost.

The ST PC Industrial was designed
utilizing reusable modular-design tech-

Video Sensors And Smaller Feature Sizes

2-um process just allows the integration of a sensor |
A (720 by 576 pixels) on a single chip. But, if a 0.6-um |

technology is used, there will still be space avail- i
able on the chip for an analog-to-digital converter and !
some digital logic. At 0.25 or 0.18 um, the sensor part and |
the digital part both decrease in size. This means that |
more logic may be integrated for a given chip size, in- E

creasing cost effectiveness.

Basically, this is well known. However, the maximum
resolution of cheap optics results in an area of about 5 by 5

um, where the light intensity has a constant value. This
means that the optical resolution limits the minimum sen-
sor size. At a sensor pixel size of 5 by 5 um, the photo diode
requires about 40% (10 um?) of this area (25 pm?), while
60% (15 um?) of this area can be used for other purposes.
Using 0.6-um technology lets two transistors integrate on
the remaining 15 um?. But, with a 0.1-um CMOS process,
72 transistors can be integrated on the same 15-pum area.
Siemens is currently working on using these “dead” areas
within the sensor array.
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niques. Thus, custom variants can be
rapidly created. The individual modules
all have full test-vector sets. The com-
plete chip can be tested using a multi-
plexing boundary-scan approach, which
can extend to full IEEE 1491.1 compli-
ance if required.

One-Chip Digital Video Camera

Perhaps this year’s major high-
light hails from Siemens Semiconduc-
tors, Munich, Germany (Internet:
www.stemens.de). The Semiconductor
Group of Siemens AG will show the
world’s first single-chip digital video
camera. Dubbed Eyemax, the chip con-
tains a CMOS image sensor, as well as
the entire camera electronics. It pro-
duces a CCIR-656 and CCIR-601 com-
patible video output.

Compared to CCD sensors,
Siemens’ new CMOS approach offers a
lot of advantages. A camera using the
Eyemax chip consumes less than 0.5 W,
which is about 80 to 90% less than a
comparable CCD multichip solution.
Because Eyemax uses a 0.6-um CMOS
technology, its operating voltage is cur-
rently 5 V. A 3.3-V version manufac-
tured with smaller feature sizes will
soon follow (see “Video Sensors And
Smaller Feature Sizes,” p. 52). CCDs
still require +12'V.

The higher level of integration re-
sults in a smaller camera size and, most
likely, one that’s cheaper. Siemens
thinks the Eyemax is a good choice for
applications like Video PCs, Notebooks,
PDAs, and mobile videophones, along
with digital photo and video cameras.

Eyemax offers a sensor array of 35
mm?, with a maximum resolution of 720
by 576 pixels and an active pixel size of
9.6 by 9.6 um. The optical sensor, an ac-
tive linear type, uses an optical lens
with a diameter of 1/3 in. (8.5 mm). It
can be operated in three different
modes: video at 50 frames/s, still pic-
ture, and a sequence of still pictures.
Video modes may be 625/50 and 575/60,
with progressive or interlaced scan
modes. Plus, the chip contains an active
sensor array, analog-to-digital convert-
ers (ADCs), a clock generator, memory
(including 35 kbits of RAM), a con-
troller, and a DSP.

In CCD approaches, the contents of
the sensor array are multiplexed to a
single, high-speed ADC. But, high fre-
quency also means high power con-
sumption. This, in turn, results in a

higher operating temperature. Because
the dark current increases as a function
of the temperature, it's also dependent
on the operating frequency. To reduce
the conversion frequency, Eyemax
reads 720 columns simultaneously by
using its 720 monolithically integrated
ADCs—one ADC for every individual
column.

The linearity of every single ADC
needs to be corrected, and the offset
needs to be compensated. Eyemax’s
DPS takes care of these tasks. The DSP
also performs the fixed-pattern-noise
(FPN) correction which is necessary
with every CMOS sensor.

This first model of a single-chip cam-
era suits the low-end and medium per-
formance market. A high-end version is
expected within the next year. Com-
pared to a CCD camera, an Eyemax
prototype shows good results. Siemens
took pictures of a candle with the aper-
ture wide open, resulting in significant
overexposure of parts of the picture.
CCDs show a strong blooming effect in
such a situation. A high accumulation of
charge carriers are injected into the
neighboring sensor pixels, making the
candle flame appear bigger than it actu-
ally is. The CMOS Eyemax sensor did-
n’t show this effect. Even when the can-
dle was moved, no afterglow or effects
of inertia were visible.

The contrast resolution of Eyemax
is better than 1%, and the optical dy-
namic range beats 100 dB. Gain and
gamma correction may also be ad-
justed by using a special DSP algo-
rithm. As with CCDs, some pixels of
the CMOS image sensor might be de-
fective. Therefore, every sensor is
tested after manufacturing, and the de-
fective pixels are determined.

The addresses of these unusable pix-
els are stored in a permanent memory
on the chip. Whenever such a defective
pixel is read out, its value is automati-
cally extrapolated on the fly, without
significant memory demand. Eyemax
only needs the addresses in its pixel
memory. Eyemax’s DSP is able to cor-
rect up to 512 defective pixels, but the
expected defect ratio is lower by more
than an order of magnitude.

Further details are scheduled to
come out at the International Solid
State Circuits Conference (ISSCC '99)
in San Francisco next February.
Siemens also is working at top speed
on a single-chip color video camera.

First samples of the device can be seen
at Electronica "98. Such a single-chip
element would provide an RGB signal
at its output.

The currently available black and
white single-chip camera has a 16-bit
interface to the microcontroller, even
though 8 bits are sufficient. The reason
for this is that Siemens is currently
testing the chip for special applications,
like reading the sensor at 100 frames/s
with a resolution of 360 by 576 pixels.
That would be useful, for example, in
car vision systems. Because such a fea-
ture isn’t required in ordinary video
cameras, only an 8-bit bus to the exte-
rior world is needed.

Displays

At the Sharp booth, you'll en-
counter highly reflective (HR) TFT
color displays which require no back-
light, resulting in significant power
savings. Sharp also will exhibit reflec-
tive, full-color LCDs manufactured
with CSTN technology.

Since the Japanese company now
uses a new manufacturing process, it's
able to produce plastic LCD modules
that are only about half as thick and
one fourth the weight of conventional
glass versions. By using the new fabri-
cation process, Sharp reduced the per-
meability of the transparent plastic
material to gases—up to now, the most
critical factor.

Thanks to the increased flexibility
and pliability, the danger of breaking
the display is almost eliminated. This is
good news for manufacturers of mobile
phones or other compact mobile de-
vices. They can now omit the space-con-
suming display frame.

Look for Sharp to also show its so-
called continuous-grain silicon (CGS)
technology, which forms a bridge be-
tween display and semiconductor tech-
nology. They apply electrically homoge-
neous polysilicon crystals in an
extremely thin, but highly organized
layer, onto a sheet of glass. This CGS
film allows the integration of ICs. Per-
formance will be demonstrated with a
CGS projector, where an LC module
manufactured in CGS technology is said
to provide a brilliant resolution.

Motorola Semiconductors (Internet:
www.motorola.com) will exhibit its
BlackBird Development Environment.
Intended for interactive multimedia ap-
plications requiring high-performance
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graphics, audio, animation, and full-mo-
tion video, the new environment can be
used for applications ranging from a ba-
sic 3D-games player to true conver-
gence multimedia products. This prod-
uct includes DVD and DVD games, as
well as a variety of network interface
modules like ATM, Firewire, cable,
satellite, and video conferencing. It’s
also open for new applications that have
not yet been developed.

Blackbird was developed in Europe.
According to Motorola Semiconduc-
tors in Munich, Germany, “Blackbird is
the first open platform to support in-
teractive 3D graphics, Java, MPEG
digital video, high-fidelity audio, Inter-
net access, electronic commerce, and
broadband networking in a single inte-
grated unit.”

By combining its PowerPC CPU
and communications capabilities with
the so-called Project X Media Architec-
ture, Motorola says it’s created the in-
dustry’s first practical “soft” set-top
box. Project X offers a peak perfor-
mance of 1500 MIPS.

Powered by an independently pro-
grammable CPU coupled with commu-
nications and multimedia engines, the
platform can instantaneously change its
role. It can go from one function to an-
other to suit the consumer’s immediate
wishes, or adapt to new and emerging
requirements. “With a full convergence
of video, audio, and graphics, combined
with a high-speed bridge for in-home
networks, the Blackbird platform is po-
sitioned as the successor to today’s set-
top box in the same way that the PC
provides far more possibilities than the
single-function typewriter and a stand-
alone word processor,” claims Axel
Streicher, product manager for Black-
bird in Munich, Germany.

Motorola established an aggressive
sales model to accelerate the adoption
of this new technology, making it avail-
able to consumer electronics companies
in reference form; as a fully assembled
and software-loaded motherboard to
systems OEMs; and as a complete
turnkey, private-label box to be used by
customers developing their systems.
“Both hardware and software develop-
ers for multimedia appliances can cre-
ate their own low-cost, Blackbird-de-
rived designs quickly and easily to meet
the demands of the emerging interac-
tive multimedia market,” Streicher em-
phasizes. An integrated development

environment (hardware and software)
is now available that’s said to signifi-
cantly reduce design and development
time, while providing for very low-cost
market entry.

Blackbird integrates a new software
set, including a real-time operating sys-
tem (RTOS), Java support, and an
HTML-based Internet content engine
and user interface. There’s also high-
level multimedia APIs, embedded secu-
rity, and extensive support for broad-
band networking. Networking support
includes complete support for ATM and
IP protocols, as well as for bridging be-
tween broadband networks and the at-
tached IEEE 1394 and Ethernet ports.
Furthermore, Blackbird is capable of
downloading new protocols, APIs, or
applications on the fly.

The inclusion of VM Labs Inc.’s, Los
Altos, Calif., ProjectX Media Architec-
ture gives Blackbird interactive gam-
ing capabilities that are said to exceed
those of today’s dedicated game ma-
chines. At the same time, it unifies a
content base that will extend from en-
try-level consumer systems to high-end
theatre products. It also offers compre-
hensive features for both cross-plat-
form and cross-industry applications.
With an insertable security module,
Blackbird is capable of supporting the
emerging North American and interna-
tional standards for implementing
point-of-deployment security.

The Reference Design Kit includes
a production-ready motherboard
based on the MPC860SAR integrated
PowerPC CPU/Communications
processor, and the ProjectX media
processor with memory configurations
ranging from 8 to 32 Mbytes of DRAM
and 2 to 16 Mbytes of programmable
ROM. The reference platform is con-
figured with Motorola’s media-ready,
real-time operating system based on
08-9000TM, MAUI 2.1.1 and the
DAVID 2.2 development environment.
Blackbird also comes with a Device
Mosaic 3.0 content manager support-
ing HTML, Javascript, e-mail, Surf-
Watch parental control, and SSL secu-
rity. A complete documentation
package contains schematics, bill of
material, source code for I/0 drivers,
binary images of the RTOS and core
application set, and executable licenses
for redistribution.

More information on Electronica '98
can be obtained at www.electronica.de.




TECH INSIGHTS

LASER DRIVERS

Laser-Driver Options Evolve As Data
Rates Escalate Past 2.4 Ghits /s

As Optical Data Rates Shoot Past The 1-Gbit/s Mark To
2.4 Gbits/s And Beyond, Techniques To Drive Laser
Diodes Set The Pace.

data links move up in speed, the circuits used
to drive them—Ilaser drivers—also must im-
prove to keep the data flowing at rates of 1, 2.4, and
10 Gbits/s and beyond. Complete optical transmit-
ters with the laser driver and laser diode in one
package, or full transceivers that pack the transmit-
ter and receiver in a sin-
gle package, are readily
available. Such pre-de-
signed solutions provide
designers with stan-
dardized building blocks
for established optical
interfaces such as the
Fibre Channel (FC), the |
fiber distributed data |
interface (FDDI), or the |
synchronous optical |
network (Sonet).
However, for design-
ers who must deliver
something with more
value-added content or
different performance
specifications, the data |
interfaces must be
crafted fromthe individ- | |
ual building blocks—
laser diodes, laser dri-

A s optical communication systems and optical

Dave Bursky
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decisions revolve around the design of the basic Semiconductor

transmit subsystem (the selection of the laser diode
and the drive methodology). At data rates of 2.5
Gbits and below, the light output of laser diodes can
be driven directly by a relatively simple driver cir-
cuit (Fig. 1a). On the other hand, a newer technique
that provides effective control of the light output at
frequencies of 2.5 Gbits/s and higher, and is easier to
implement than direct drive, modulates the light of a
continuous-wave laser diode (Fig. 1b)!.

In the direct drive approach, a bias-point is set by
the driver to establish an “off”’ (or dim) current value
that keeps the diode on, but with a very low light-
emission level. Then, each time the driver pulses the
diode, the light output increases dramatically. That

higher light output level becomes the “on” state
(bright). Therefore, the driver modulates the laser
gain by pulsing the current level, switching the
diode between dim and bright states.

The direct drive approach is inherently simple.
But, at data rates beyond 2.5 Gbits/s, driving diffi-
culties arise due to a change in charge-carrier den-
sity in the laser diode.
That change is associ-
ated with the transition
of the input current,
which not only changes
the optical gain of the
diode material, but also
changes the real part of
the index of refraction
within the diode’s optical
cavity.

This unwanted effect,
known as a “chirp,”
causes a shift in the las-
ing frequency of the
diode, which, in turn,
causes the optical spec-
trum of the transmitted
pulses to broaden. A
broader spectrum, along
with the chromatic dis-
persion of the fiber itself,
will limit the distance

vers, photodetectors, and so on. Many of the key Art Courtesy: Vitesse  that a s1gnal can propagate down the fiber—the

more the chirp, the shorter the distance. That does
not bode well for Sonet data links which can go thou-
sands of kilometers.

The alternative to direct drive, optical modula-
tion, minimizes the effect of chirp since rather than
switching large currents, optical modulation uses a
voltage to control an external light modulator. In
this case, the laser is used in a continuous mode and
keeps its light output constant, eliminating all chirp.
The electrical data stream goes into a voltage driver,
which encodes the data onto the laser beam by using
the data to modulate the light output.

Direct Modulation

Direct drive circuits must deliver high-drive
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On the Internet at http://www.ic.nec.co.jp/index_e.html
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HONG KONG Tel:2886-9318.Fax:2886-3022. TAIWAN Tel:02-719-2377.Fax:02-719-5951. KOREA Tel:02-551-0450.Fax:02-551-0451.
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SAR

A comprehensive
lineup of ATM chipsets
available now.

P30

uPDIBS04

T20

uPD98408

4-port 155M PHY/Clock recovery

P40

pPDYB4 11

PHY

NEC is a recognized leader in ATM chips. We offer
a total ATM solution, including three SARs, four PHYs
and a switch chip.

To help you reduce the size and cost of ATM net-
work equipment, we offer a variety of single-chip ATM
solutions. The P40, our new PHY chip, integrates
four ports of 155Mbps PHY for ATM switches, hubs
and routers.

Our SAR device, the S20, also integrates all
the key functions of a network interface card for

just imagine

155M PHY/Clock recovery

6-port 25M PHY/Clock recovery

155M SAR

S15

HPDYRGO1A

155M SAR, PCI I/F

$40C

pPDYBS0Y

155M SAR/PHY, ABR

S20

HPDYBL05

155M PHY

P15 1.2G Switch

WPDOB402A X10
pPDIB410

SWITCH

155Mbps ATM transmission. The $20 incorporates the
functions of 155Mbps SAR and PHY.

To meet your future needs, we have a very active
development program. The innovative devices com-
ing out of this program include ATM chips support-
ing SAR and PHY at higher bit rates, and SAR for voice.

With a full lineup, a leading market share and a
growing technological edge in single-chip solutions,
NEC is the single source for all your ATM design needs.
For more information, call NEC today.

NEC MULTIMEDIA

NEC
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TECH INSIGHTS LASER DRIVERS |

ining various integration strategies
and has developed a clocked driver,
the LG1627 (Fig. 3). The inclusion of a
flop-flop on the input stage helps re-
duce the signal jitter according to
David Harrison, Lucent’s product
manager. The clocked laser driver, fab-
ricated using a 0.9-um-gate,will em-
ploy GaAs heterojunction FET struc-
tures. This can reduce the jitter to just
6 ps rms, compared with a signifi-
cantly larger number if the clock syn-
chronization were not used. The chip
requires an external 2.5-Gbit/s clock
source and a 2.5-V bandgap reference
to ensure stable operation over tem-
perature and varying supply voltages.
Also available is the LG1626DXC, an
optical modulator driver without clock
synchronization.

Targeted at voltage-modulated
lasers and operating at 10 Gbits/s, the
LG1618A, also developed by Lucent,
employs a balanced distributed ampli-
fier architecture that provides 50-Q
input and output matching. The chip
has differential- or single-ended out-
puts with a 3-V pk-pk swing. That
swing, though, can be adjusted from
0.5 V up to 3 V pk-pk. The pulse width
of the output swing also can be ad-
justed by +30%. Also included on the
chip is an output offset control circuit
that allows designers to adjust the off-

& [ /}— DINVERT
Do- it « ViP
L ] k2 vis
N B D E: ol
o [E|e 1ouT-
=
D15+ k3 A MiB
/< MIP
PARITYs j: :)\D— Py z e
register
PARITY- 7\ DINVALID-
CLK16+ 3 Divide | §
CLK16~ by 16
REFCK+ — | 2.5-GHz
REFCK- PLL
Note: D = data, VIP = laser-driver modulation current-control node, VIB = laser-driver bias-current control node,
MIP = laser-driver modulation-current source-monitor node, MIB = laser-driver bias-current source-monitor node,
10UT = high-speed data output (true and complement)

4. One of the highest levels of driver integration will be the VSC8161 under development at
Vitesse Semiconductor. The GaAs chip will combine a 16:1 input multiplexer, a PLL dock generator,
and a 2.488-Gbit /s laser driver on a single chip, considerably reducng system complexity.

set and reduce chirp.

A highly integrated solution that
combines a 16:1 multiplexer, clock gen-
erator, and laser driver will shortly be
sampled by Vitesse Semiconductor.
The VSC8161 goes one more level up
the integration ladder by combining
three separate functions into one chip,

considerably simplifying the system
(Fig. 4). The chip can latch in a full 16-
bit word using an internal version of
the reference clock, and will bit-multi-
plex the word up to 2.488 GHz. An on-
chip PLL generates the internal 2.488-
GHz clock, which remains locked to
the 155.52- MHz externally supplied

CLK_E PWP PWN GND Mk Mk VMoDVPRE
T T w11 17
I L‘;[EZ‘ *1/‘#_‘ L‘ >—— lrPRE
Vid 4 t
500
> | LEdatig N < lour
AWA %0
MI e N \ i Y
o ) 1= by gy b
%sm . | - - -
s
= | I 1|
BG2PS Vst MOD_E Vss3 Vs
Note: Vy = data-input reference, BG2PS = -2.5-V bandgap reference input, MOD_E = modulation enable, CLK € = clock enable, PWP = pulse-width-adjust positive,
PWN = pulse-width-adjust negative, Mk = mark density output and complementary mark density output, IgyT-PRE = output pre-bias current,
VpRE = re-bias control input, Vggp = modulation current-control inpat, Vg, Vs, Vs3 = -5.2-V supplies

3. By including o synchronization flip-flop after the input buffer, designers at Lucent Technologies developed the LG1627AXC. This docked laser
driver can thus synchronize the input data to an externally supplied reference clock and reduce the signal jitter to just 6 ps rms.
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Engineered For Today’s
High-Performance Applications
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With more than 20 parts in the family, Pericom

leads the industry in 3.3V bus switches. This
broad family of 2-bit 10 32-bit products featurc é

hot pluggability and the world’s fastest switching
times of 2-4ns. Pericom’s isolation circuitry,
patent pending, results in a better vail-1o-rail Q

Switching Bandwidth
(8]

bus switch that produces low ON resistance
while offering high impedance when the
switeh is OFF.

(shown actual size

Pericom’s family of high-speed
100 MHz bus switches offer the

world’s fastest switching times

Visit our website or contact us for frec
samples, the SiliconSwitch databook

t 2-4ns. The competitors
ﬂ”d fb(' /ﬂlfSI produ(l St’It’[fOl'gllld('. ? ¥ e L

don’t even come close!

PERICOM  1-s77-pikicom (737-4266)

The Complete Interface Solution email: nolimits@ pericom.com
© 1998 Pericom Sennconducter Corperatien LA &8
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Use National Instruments
products designed
specifically for the
high-speed PCl bus.

I CUNTHITTR LA SER ORIVERS |

reference clock. The laser driver por-
tion of the chip can provide up to 60
mA of modulation current for a direct-
modulated diode, and up to 50 mA of
bias current. A companion chip, the
VSC8162, performs the 1:16 demulti-
plexing and clock recovery.

Vitesse also has an extensive family
of basic 2.5-Gbit/s laser drivers that
are part of the V-Drive 2.5 family. The
VSCT7923, 24, 25, 26, and 27 drive the
lasers directly, while the VSC7934 and
37 are modulator drivers. Addition-
ally, the VSC7925 and 26 provide data-
reclocking capability, while the
VSC7927 and 37 offer the reclocking
feature as a user-selectable option.

Optical communication systems
promise tremendous improvements in
data rates as designs start to prolifer-
ate at 2.5-Gbit/s OC-48 rates. And in
the near future, the 10-Gbit/s systems
that follow the OC-192 standard will
become mainstream as laser drivers
provide the power needed to modulate
the optical data.

1. M. Meghelli, M. Bouche, and A.
Konezykowska, France-Telecom-
CNET, “High Power and High Speed
InP DHBT Driver ICs for Laser Mod-
ulation,” IEEE Jowrnal of Solid State
Circuits, Vol. 33, No. 9, September
1998, p. 1411,

The PCI Advantage
s Onthe-fly “scatter-gather”
bus mastering maximizes
transfer rates to PC RAM
s Microprocessor-free,
132 Mbytes/s burstmode )
transfers
» Advanced timing technologies
Deliver accurate and reliable
measurements under
rigorous, high-performance
conditions

Choose PCI Boards with |

o 20 kS/s to 20 MS/s

s 8 to 16-bit accuracy

¢ 2 to 64 analog inputs

o Muitipiexed or simultaneous
sample and hold

« 8 to 96 digital 1/0 lines

« Calibration certificates for
NIST traceability b

Call today for the
NEW Data Acquisition
Product Guide

W NATIONAL _ |
)% INSTRUMENTS

www.natinst.com/daq
(800) 327 9894
Tet: (512) 7940100 = info@natinst.com

*U.S. pricing for hardware only
© Canpet 1990 Naores Feinsreres Comarancn 4 g @uned STt o)
e

Manufacturers Of Laser Drivers And Modules*

Alcatel Optronics

Laser Diode Inc.

Route de Villejust 4 Olsen Ave.

91625 Nozay Cedex, France Edison, NJ 08820
(33) 1-64-49-4907 (732) 549-9001
e-mail: www.|oserdiode.com
ecillio.binoud@vx.cit.alcotelfr  CIRCLE 530
CIRCLE 525

Applied Micro Circuits Corp.

Lucent Technologies Inc.,
Microelectronics Div.

6290 Sequence Dr. 555 Union Blvd.

San Diego, (92121 Room 21Q-133 BA

{800} 755-2622 Allentown, PA 18103

WWW.amec.com {800} 372-2447

CIRCLE 526 www.lucent.com
CIRCLE 531

France Telecom Research &

Development Mitel Semiconductor AB
1000 Marina Blvd., Suite 300 Bruttovagen 1, P.0. Box 520
Brishane, CA 94005 175 26 Jorfallo, Sweden
{650) 875-1500 {468) 580-24500
www.francetelecom.com www.semicon.mitel.com
CIRCLE 527 CIRCLE 532

Fujitsu Compound
Semiconductor Inc.

Mitsubishi Electronics
America Inc.

2355 Zanker Rd. 1050 E. Arques Ave.

San Jose, (A 95131-1138 Sunnyvale, (A 94086
{408} 232-9500 {408} 730-5900
www.fesi.fujitsu.com www.mitsubishichips. com
CIRCLE 528 CIRCLE 533
Hewlett-Packard Co. NTT Electronics Corp.

Components Div. 3-1 Morinosato Wakamiya
370 W. Trimble Rd. Atsugi-shi, Kanagawa 243-01,
San Jose, (A 95131-1008 Tokyo 170, Japan

{408} 654-8675 (81) 462-47-3717
www.hp.com/go/components www.nel.co.jp

CIRCLE 529 CIRCLE 534

OKI Semiconductor Inc.
785 N. Mary Ave.
Sunnyvale, (A 94086-2909
(408) 720-1900
www.okisemi.com

CIRCLE 535

Rockwell Microelectronics
Inc.

1049 Camino dos Rios

Thousand Oaks, CA 91360

{805) 480-4640

www.rockwell.com

CIRCLE 536

Siemens Microelectronics
Inc.

Fiberoptics Div.

19000 Homestead Rd.

Cupertino, (A 95014

{408) 725-3434

www.smi.siemens.com

CIRCLE 537

Vitesse Semiconductor
Corp.

741 (alle Plonc

Comarillo, CA 93012

{805) 388-3700

www.vitesse.com

CIRCLE 538

*This is only a repre-
sentative list, and not
an all-inclusive list.
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' , AMDZO
Time to make a little low-power magic. Am329<1 R07

AMDn

The Am29SLBOO, the first 1.8V-only, read,
program and erase flash device. Our flash
fanity offers a number of product and
packaging options—inciuding chip scale
packaging—{rom which to choose.

Full Function

1.8V Flash

While you're reshaping
things with 1.8V, we libe
busy developing the first
0.9 volt Nash device for @

generation of products

yet 1o come.

This remarkable Perpetua
cell phone from Studeo Red 13
not yet available. But the flash

technoiogy that's makmg it

possible 15 here today.
From AMD.

For a data sheet, packaging
information and links to other
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