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Engineers Spend 30% Of Their Time
Researching And Entering Part Data.
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Part Manager - BENCH98.DSN

| __Part Ret... Value PartN.... Pait Status_Fat AR
RS 2.7 @ Undefined |
R43 20K 30-04267 @ Approved Not curie
+ .C30 1uf 50-00172 @ Appioved: Not curie
gwm 22¥10 TMP-1 2 Tempotary: Cutrent
3 22V10 TMP-3 O Temporaty: Cutrent
g u2 22Vv10 TMP-2 O Tempotary: Cutrent
gun T4HC374  20-00374 @ Approved: Current
O ua 7201 20-00042 @ Approved: Cuttent
T .C2 10pF 50-00134 @ Approved: Curent
r .C1 10pF 50-00134 @ Approved: Current

74HC245 20-003296 Approved: Cumrent

“Receive automatic notification if the parts in the schematig
20r database change, and update them mstantly.

30-04269 10K Resistor, 10K 1/4W 5% Panasonc 10KQBK-ND

Preferred  Discrete

Select parts-with the electrical parameters you need and the-svstem
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Part Part Package Manufacturer datain a
Value Description T Manufacturer P Supplier i
e S Humber 2 central
—] 3010800 ‘1M 1.0M ohm resistor Preterred  Axial Panasonc 1MQBK-ND DIGHKEY 1MQBK-ND 0 28 —2 (/(ll(!l’ﬂ."(?
] 31-00C36 38K 36K ohm resistor 1% 1/ Preterred Axial Precision Resist 360KQBK-PRP  DIGLKEY 36KQBK-PRP 0 221 e
13100000 30K 30K ohen resistor 1% 1/, Preterred  Axiel Precision Resist JOKQEK-PRP  DIGHKEY | 30KQBK-PRP 0 22 or onthe
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] 004267 10K Resistor, 10K 14W 1% Preferred Discrete Panasonc 10KQBK-ND
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automatically retrieves part numbers, PCB footprints and other data.

There’s Got

Now there is. An Enterprise
Component Information System
from OrCAD.

With OrCAD Enterprise CIS™,
you can access component informa-
tion from a central database as you place parts,
and the system automatically documents the
non-electrical data for you. Export a complete,
up-to-date part list and netlist at any time with
the press of a button. Your documentation
always reflects current information, so you'll
avoid cost overruns, obsolete parts and rework.

OrCAD is a registered trademark and OrCAD Enterprise CIS is a trademark of OrCAD, Inc

ToBe A
Better Way.

You can also retrieve new
parts from the Internet. Select a
part to automatically attach the
symbol to your cursor, download
the information you need and flag
the part for special handling by purchasing.

With OrCAD Enterprise CIS, you'll save
yourself time. And your company money. So
next time you pick up a data sheet to look up a
manufacturer number, pick up the phone instead.
And call OrCAD Direcr at 1-800-671-9506
or visit us at www.orcad.com.

EDA for the Windows NT Enterprise

OrCADM
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Applications 101: DC/DC Con

AIPIEIX

CROTECHNOLOGY

erters

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

Lifetime
Warranty

A LN =

PUT OUR
CONVERTRRS
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 capa-
citors, 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.

SURFACE MOUNT MAGNETICS
100% CERAMIC CAPACITORS
REFLOW SOLDERED COMPONENTS
WEL.DED PACKAGE HERMATICALLY SEALED

LOW THERMAL RESISTANCE,
CERANIC ON SOLID STHREL

INDUSTRY STANDARD PACKAGE

DHC2800 Series

DB2800 Series

New 8th Edition
Data Book

Complete product data en
Apex’s high-ret DC/DC
Converters is available in
the new 8th edition/Apey’
Power Integrated Clrcu19§
Data Book.

Request your free
copy today!

On the web:
www.apexmicrotech‘s{.

By E-mail:

By phone:
1-800-862-1021

READER SERVICE 108

prodlit@apexmicrotech.com, |

|

Highlights

» Commercial grade parts
designed for military
ruggedness

 Withstands 5,000 g
acceleration

* 100% ceramic capacitors offer
higher reliability

e -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(2803S—Industry’s first
3V at 2A model

* DH(C2805S—5V single output

 Up to 6W output, 17W/in3
power density

¢ Input meets MIL-STD-704A/D
requirements {80V transient)

* 11V to 50V input, exceeds
industry standard

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

DB2800 Series

* DB2803S—3V Single Output
» DB2805S—5V Single OQutput
¢ DB28125—12V Single Output
» DB28155—15V Single Output
* Up to 22.5W output

* 16V to 40V input

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

Australia, New Zealand (08) 8277 3288
Belgium/Luxembourg (323) 458 3033
Canada (613) 592 9540

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

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

France (017733-1-46878336
Hong'Kong (857) 77778188

India“22 4137096

Israel 972 3 9274747

Italia (02) 6640-0153 ‘o

Nederland 31102882500

Nippon (3) 3244-3787

Norge 63-89 8969

Osterreich (1) 203-79010

Peoples Rep. of China (852) 233488188
Rep. of South Africa (021) 23 4943
Singapore 65-742-8927

Sverige (8) 795 9650

Taiwan-Rep. of China (02) 722 3570
United Kingdom (01438) 368-466

MICROTECHNOLOGY

5980 N. Shannon Road
» Tucson, Arizona 85741-5230
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What's it going to take




| Every product design is unique. The same should

go for the system chip behind it. That's why

BRIGHT MINDS. BRILLIANT CHIPS.

" Lucent lets you dictate your own IC strategy. Combine digital

" logic, memory, analog, microprocessor and DSP circuitry in any
& configuration. All in perfect concert. All on a single chip. Whether
your endgame 1s LAN, WAN, wireless, or PC communications,

Bell Labs advanced modular process accelerates your march to
market. Crunching prototype turnarounds to days. So you can
take the crown, while your rivals retool. Master the details at

www.lucent.com/micro Were into a lot of cool stuff.

Micr
oelectronics gro
up

Luce'.t T
s inolog;

355

F-800.37, 7 PA 18103
Ye make e #2447 ext. 963
g thay mak
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RMX-350
Hot swap,
350 watts,
multiple output, power factor

corrected. AC equivalent of TMX-350
in form and fit.

Solutions for
Critical
Applications

TMX-350
Hot swap, 350
watts, multiple output, 48 VDC input.

Equivalent of RMX-350 in form and fit.

Todd offers a wide range

of hot swap products from
350 W - 6 KW. Todd’s
engineering team provides
standard, modified standard,
custom and value added
solutions based on your form
fit and function requirements.

TRS (Todd Rack System)
N+1 redundant power racking

system, front panel hot pluggability,
up to 6 KW in a 3U (5 1/4”) rack.

TCM-1000
Hot swap, 1000 watts, power

factor corrected, single output,
current sharing.

POWER SUPPLIES
TODD PRODUCTS CORP.

.‘.1 50 Emjay Boulevard
SPH-1200 180 9001 ( € "W‘ Brentwood, NY 11717 USA
Hot swap, ™y = 800 223-TODD
1200 watts, = TEL: 516 231-3366
ower factor corrected, single A 7 R FAX: 516 231-3473
gut ut currentosharin 9 @g EMAIL: info@toddpower.com
] g TUV Rheinland 0 WEB: http://www.toddpower.com

Giving you the power to
build better products.

READER SERVICE 154
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EDITORIAL OVERVIEW

DEPARTMENTS
Editoriol . on i nis 16
e Kl Nino Blows
Through DAC

Technology Briefing . . . .20
® OK, computer, this is
what I want...

Technology
Newsletter ...... 23,24

Technology
bed Breakthrough ........ 28
o o e Thick-film gold con-
1 Gigﬂb“ Switch Chip Raises The Speed Barrier 53 ductors replace thin-film
in high-performance ap-
plications
I New Development Tools Keep Java Percolating 35 * Enhanced memory in-
o . terface speeds systems
M Embedded DSP Core Juggles Critical Design Parameters 44 with foreground and
M Paging And Messaging: Versatile Wireless Workhorses 61 backgrownd opention

e New antenna allows

M Image-Processing Boards Leverage PCl And Multimedia 77 (’Ommzmict*atim.;s inside
. . . R . a resonant cavity—a
I Disk-Drive Chip Pushes Integration Barriers 88 crew lock in space

M CompactPCl Thrives In The OQutsourcing Era 92 MioPegs ...... s

I ® (how to find us)

Index of Advertisers . .128
35 New Development Tools Keep Java Percolating 61 Paging And Messaging Technologies: Versatile
o Code generation is getting easier thanks toa + Wireless Workhorses Reader
plethora of discrete tools and integrated devel- 1 ® The humble pager finds a home in many “off- Service Card ....128A-D
opment environments. the-belt” embedded applications, while two-

wWaYy messaging services pursue new areas.
44 Embedded DSP Core Successfully
Juggles Critical Design Parameters BOARDS & BUSES

o Satisfying high-volume DSP applications
calls for an optimum balance between perfor- 77 Image Processing Boards Leverage PCl And
Multimedia Technology

mance, price, and power consumption.
¢ Cost and performance benefits of PCI and
COMMUNICATIONS TECHNOLOGY MMX are pushing VME and proprietary de-

gigns into smaller niches.
53 Speed Does Matter: Gigabit
Switch Chip Raises The Bar
o New switch chip family cuts the COVER
cost of a gigabit switch port below STORY
$100. A flexible ring architecture and
modular design support many applications.

|
%

88 Disk-Drive Chip Pushes Integration Barriers
» HDD chip set hits milestone by combining
read-channel logic, a disk controller, and an
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Lots of people sell chip inductors.
But only ours come packaged with new ideas.

MULTILAYER TECHNOLOGY WITH CERAMIC MATERIALS

MULTILAYER TECHNOLOGY WITH FERRITE MATERIALS

THIN FILM TECHNOLOGY WITH CERAMIC MATERIALS WIRE WOUND TECHNOLOGY WITH FERRITE MATERIALS

Only Murata’s line of chip inductors combines different technologies and base materials to meet virtually any specification.
There’s our multilayer technology that can shrink the size of your designs. And our breakthrough thin film chip inductors
that give you ultra-high performance where absolute control of high-frequency circuits is mandatory. Of course, if your
application calls for traditional wire wound technology, we have that too. In fact, we
have the broadest range of chip indictors in the business. And we continue to push

the envelope to enable smaller sizes, improved performance ratios and higher =

operating frequencies for your applications. So call us before you begin your next design tor in F. .
project. We'll meet your challenges. Call 1-800-831-9172 or visit www.murata.com. tnorator in Electronies

© 1998 Murata Electronics North America, Inc., 2200 Lake Park Drive, Smyrna, Ga. 30080. All Rights Rescrved.
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BOARDS & BUSES | [ QUICKLOOK |

e Vocal-aural feedback digital delay device

92 Standards Watch i 113 Pease Porridge
e CompactPCI thrives in the outsourcingera | ® Bob’s mailbox Market Facts ....... A8E
94 The BUSiness Report i 114 New Products 40 Years Ago ....... A8F
e No free lunch in multiprocessing . ® Analog

i ® Power Barbie Snapshots ....48F
96 What's On Board i

i 118 Designers’ Distributor Shelf Trudel To Form ...... 48)
97 Boards & Buses Products l

................... E Managing The Design

i FOCROTY o covaoviovess 48L
100 Ideas For Design i
e Electronic flicker pulsing suppresses EMI E Flipping Through The
problems : Internet Rolodex . ...48N

* Novel decoding/threshold-sensing technique Just 4 The Kids . ...... 48R

e Simple current sensor features galvanic iso-

lation Wireless Payphones: A
New Way To Communicate
—Anywhere ....... 48V
Testing The CardScan
Business Card
Readari.ciliv sl . A8W
Kmet's Korner ...... 48X
Extet;ding The Design And

. Development
® What's All This Sfll", OP'“"’"“'?d and Enterprise ......... 48Y
authoritative, on
Anyhow? Best Of Bob Pease...... subjects technical and HeadsUp......... 48BB

trivial, this third collection
of articles by Electronic Design’s out-of-
this-world columnist, Bob Pease, leaps off
the pages of our Special Supplement.

‘Anulog Design:.........,.,..,...,,.. Check out the latest power technology in our two previews.
First there's the International Symposium on Low-Power
Electronics and Design (ISLPED'98), then the International
Conference on Microelectronics and Packaging (ICMP'98).

COVER ILLUSTRATION BY:
@®Test & Measurement:............. What challenges are posed by system-on-o-chip and deep- i wiams
submicron geometries os applied to design for test? Reod the ~ JUAN QUIRARTE

Special Report by Test and Measurement Editor Joe Desposito.

Permission is granted fo users registered with the Copyright Clearance Certer Inc. (CCC)
to photocopy any article, with the exception of those for which separate copyright
ownership is indicated on the first page of the article, provided that a base fee of $2 per
copy of the article plus $1.00 per page is poid directly tc the CCC, 222 Rosewood
Drive, Danvers, MA 01923 {Code No. 0013-4872/94 $2.00 +1.00). Can. GST
#R126431964. Canado Post International Publications Mail {Canadion Distribution 1972 Certificate of Merit 1986 First Place Award
Sales Agreement Number 344117). Copying done for other than personal or infernal 1975 Two Cerificates of Merit 1989 Certificate of Merit
reference use without the express permission of Penton Media, Inc. is prohibited ;

Requests for special permission or bulk orders should be addressed to the editor. 1976 Certificate of Merit 1992 Certificate of Merit

Jesse H. Neal Editorial Achievement

. 1967 First Place Award 1978 Certificate of Merit
1968 First Place Award 1980 Certificate of Merit
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One-S top Shop!

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

1998 Digi-Key Corporation

Digi-Key Corporation
701 Brooks Ave. South
Thief River Falls MN 56701
— ToII-Free: 1-860-344-4539~ Fax: 218-681-3380—

\ ‘-*——h-_:i_fr_d_w;zmmmm —_—

DrAval abtllty of Product
i#1 for On- Time Deliveryy
ZINOY Overall PerformandZiiii
il A B |

Iy ‘ “13 ' _ n‘lnme pricing on passive, interconnect and electromechanical product, call and ask for:

DIGI-KEY® Volume Business Division

wERRER RSV, 22
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| sldeas For Design
*New Products Section See Electronic Design Online’s
*Recent Issues Table of Contents to preview
what’s in store for you on the web!
Technology Lab
| NOW ONLINE: |
New Products Section ,
Careers Use EE Product News’ Vendor Instant Access (VIA) as an inferactive link |
*Job Bank fo companies who have appeared in EE Product News. Here's how it

oCurrents & Careers

works:
Select an issue of EE Product News, then choose a product category. You
also can type in the Reader Service number of the product you're infer- ’

B Extras ested in--anything from passive components, CAE/CAD software, MCM l
ng from pa
*Columns semiconductor products, and so on. Next, click on the manufacturer, and
*Distributors you're immediately linked to the vendor’s web site.
For more information, see New Products Section at
) www.elecdesign.com.
Community
A -
1 -Trod: SJLWS Are high-tech companies on pace to fix the Y2K prob|em?
eEngineer Store UNIVERSITY
*Comedy Club
i Technology literacy accelerates in New Jersey through government grants
e-link COLUMNS
‘ Bob Pease answers his reader mail
| About TECHNOLOGY LAB

Electronic Design Intel begins testing devices with Direct Rambus technology

'ELECTRONIC DESIGN ONLINE

| —your best source for technical
| information on the World Wide Web!

co
o~
o
[
o~
=
=}
=
~
=
=]
A
1B
=i
=4
=
[=3
=
vl
—=]
fwel




XL Series FPGAs.

You can kick some,

or you can
get yours kicked.

It’s tough enough out there without 4
the added burden of inadequate devxce g select-RAM™ memory with fully synchronous
technology. That’s why we timing and true dual-port
developed the XC4000XL it's All About capability, the XC4000XL sets
Series™ The industry’s highest a new standard for program-
performance, highest density mable logic flexibility. And
FPGA family, delivering up to that means unprecedented

Featuring 11 family members and

High Performance.

265K system-level-gates at speeds exceeding time-to-market system delivery.

100 Mhz. Plus a 3.3 volt architecture that’s fully The XC4000XL. A sure-footed, high
5-volt tolerant. Say goodbye to those stubborn performance solution to your next design
mixed voltage interface problems. challenge!

www.Xilinx.com
X XILINX®

The Programmable Logic Company READER SERVICE 158
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you’re always

thinking ahead.

So are we.

Micron gives you the

bandwidth,

innovation

to make your ideas
work in the real world.

www.micron.com/mti Ml:nDN

208.368.3900

READER-SERVICE 137
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Industrial Single

Board Computers
& Systems

ViRers
Half-size PC/AT ISA Bus NI

PC/104 Compatible

® Peptium® processor with MMX ™
technology 233MHz
o PCt Video w/ Flat Panel &
CRY operations
PGl E(IDE) and Fast SCSI 2
¢ 10Base-2/T&
PCt 10/100Base-TX
o Battery-Backed SRAM &
Boot Block Flash BIOS
¢ Compact Flash IDE disk module

FPGIF9XX

PCI-ISA PICMG Compatible

o Pentium® Il processor 333MHz or Pent um® processor
with MMX™ technology 233MHz

* Video w/ Flat Panel & CRT operations

* EIDE & Fast & Ultra SCSI

» [0Base-2/T & PCI 10/100Base-TX

© CompactFlash IDE disk module

i compactPtl

Computer Platform

¢ Enctosure with 6U and/or 3U Compact PCI™ slots, penpheral
bay, hot-swap power supphies & optinal fan tray

© PICMG Rev. 2.1 comphant 6U SBC

o Pentium® Il processor 266MHz or P2rtiume processor
with MMX™ technology 233MHz

 EIDE & 10/100 Base-TX Ethernet interface

e Onboard SVGA or 3U CPCI SVGA videc board

.‘l W rs =.§’

TEK-PAK

Flat Panel
Computer System

o ¥iPer's industrial SBC

® Active Matrix Color LCD

o Extended temperature EL
displays

* Resistive touchscreen

© NEMA sealed enclosures

pentium-f|

Rocesa

U.S/CAN.: Tel: 1-800-387-4222
U.S.: Tel: (561) 883-6191 ~ Fax (561) 883-6690
WEB ADDRESS http//www.tekncr com SALES sales@tknor com

The I incue g 27 Pestin are regntered tiadema-ks a%d WX 5 2 trademat
S Corporstin. (the tragomanks 3t the seaswy of (e respuciind dwomrs

-
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Your;relays

your,Switches’
yourjs

who knows where
And

[ — -—
yourfrustrgyon
HIER fromtryin

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 impiement 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

phone (800-55-OMRON), fax (847-843-7787),
e-mail (omroninfo@omron.com), website

(www.ocmron.com/oei) or, for immediate

specifications, ControlFax (847-843-1963).

We offer an unsurpassed selection of highly reliable

relays, switches and sensors.
OMRON.

Giving you every advantage.
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Sharp components and services can help you
cook up a thoroughly integrated design.

Even now, designers are aiming to develop kitchens that integrate
appliances and automate evervthing from stocking up to washing down.
That parallels Sharp’s goal of giving vou easy access to a huge range
of mouth-watering components . .. and to doing more at our end 10 mix,
blend and adjust them into custom integrated subsystems. For appetizers,
consider these recent innovations:

CSTN Hi-Brite Display with High-Contrast and Sharp Addressing.
Offers TFT-like performance in a CCFT- bucklit, 12.1” 800x600 color

display module.

Flash modules in 4/8/16 Mbyte configurations for networking and

telecommunications designs.

LH79402 ARM-based 32-bit Universal Microcontroller. This
system-on-chip includes on-chip memory, a no-glue memory interfuce,
serial and parallel comm ports and a host of other peripherals, making
it ideal for high-performance, compact, low-power-conswmption designs.

RYSHDOI 4Mb Infrared Interface. A compact design for fast,
wireless information download.

BSFZ Series satellite tuners for recepiion of digital and video streamns.

For details about these and
other Sharp components and
integration support for vour THE PERFORMANCE INTEGRATION SPECIALISTS

next-gen designs, visit

www.sharpsma.com or call

1-800-642-0261, Ext. 922.
00 922 SHARP

MICROELECTRONICS
OF THE AMERICAS

Copyright © 1998, Skarp Electronics Corp. All rights reserved. SEC-1107
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ELECTRONIC DESIGN

EDITORIAL

El Niiio Blows Through DAC

tormy, El Nifio-related weather created chaos in Northern California all year.
S It finally broke just a few days before the opening of the Design Automation

Conference (DAC), held last month in San Francisco. Those attending, how-
ever, may have thought El Nifio settled inside the Moscone Convention Center.

Let’s take a look at the current EDA radar map and spot the disturbances.
There were some 18 acquisitions last year, 44 new start-ups, three closed shops,
and enough hot air from some vendors about IP and system-on-a-chip (SOC) solu-
tions to launch a weather balloon. But hey, this is the EDA industry. As one
Dataquest analyst remarked, “Overall, EDA in 1997 was turmoil as usual.”

With plenty of ideas, talent, and venture bucks around, there were some 20
new players on the show floor this year. They were launching (or talking about)
technologies that may provide the key tools everyone is hoping for. (Keep an eye
on EDA Editor Cheryl Ajluni’s upcoming articles on emerging technologies.)

At Electronic Design’s annual state of the EDA market briefing, Ron Collett,
Collett International, said a number of “power forces” will reshape the electronics
industry and, specifically, the EDA market. Some forces motivating semiconduc-
tor companies to choose an SOC design: the rising costs of fab plants, soaring IC
design complexity, time-to-market pressures, and the shift to consumer products.
Here are some conclusions:

o In order to survive, semiconductor companies must become SOC companies,
with strong ASSP and ASIC businesses.

e The number of systems companies doing ASIC design has steadily declined
over the last several years. This trend is likely to continue unless the cost, com-
plexity, and difficulty of ASIC design decreases.

¢ Moreover, system-design teams will do fewer new ASIC designs and rely
more on reused ASICs in the future.

¢ The semiconductor industry will adopt advanced IC technology more
rapidly—i.e., adopting leading-edge process geometries and designing ICs with
much higher gate counts.

¢ The semiconductor industry is embracing SOC aggressively; however, it is
also in desperate need of system knowledge.

We'll keep you posted with adequate
warnings on the fast-moving EDA front.

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

W




Advanced 60
SBCs from PEP..

FOR DEMANDING INDUSTRIAL

AND SEVERE ENVIRONMENT APPLICATIONS

% Our new YM162 and YM172 boards offer more features, options and flexibility
AN Best of all, they deliver all of these advantages using less power..and at 2 lower cost!
R Here's what vou get:

* (8040 or 68000 microprocessor options to boMhz
® QUICC communications processor for high speed serial and Ethernet support
* (XCintertace for 0 extensions and Fieldbus applications
* Front punel 0 connections
® Dual IndustryPack or ModPack interfaces
* Low power dissipation
* Extended temperature versions ¢40°10+85°C)

AL PEP, we specialize in matching demanding
market needs to our complete line of 3, 6U VME
and CompactPC1 hoards in  variety of temperature
and ruggedness ranges. Call us today to discuss
your specific application!

Modular C;)mpuiers

A little PEP means a lot of poner.
PEP Modular Computers, Inc.

750 Holiday Drive, Building 9
Piusburgh, PA 15220

412/921-3322

Fax: 412/921-3356

E-mail: info@pepusa.com

Industrial computing requires jus! the right
tools. The PEP YM162 and YM172 have them
all built-in! Call now for detuils.
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 of Microzoft Corp.

Think small and the world’s in your hands. Like the TwoChipPIC Plus, an integrated MIPS-based solution
Because small things are making a big differ- tor cutang edge PICS/PDAs and H/PCs, supporting major
ence. Hand-held devices provide access to the operating systems such as Microsott’s Windows CE. Like wireless

information we need, on the move. Helping us be communications systems covering all cellular standards, wich

more productive or simply stay tn touch, wherever we are, If thacs the ground-breaking teatures like voice-actvated dialling. Or the

direction your imaginarion’s takin 5. youre in good company. Because at waorlds first two-chip GPS systern, com lete with sottware. And
B &‘ k=) B
power -tru:ndl_\' smare card 1C5 induding today’s most advanced

cryptocontrollers, for secure access to services on the move.

we're already out there, with off-the-shelf

solutions 1 cut your product development times and risk dramarically.




put communications
in the palm of our hand

All backed up with the most sophisticated power management
ICs - s0 you can work where you want, for as long as you want.

ool L.
With such a diversity of solutions, just imagine how mobile you B .

can make your new product ideas. So see the fuure today at nHl L lps
wwwsomiconductacs phifips.com because together we can 1 e i o :
put people in touch with tomorrow. '

USA tel. +1-800-447-1500, ext.1314, Europe fax. +31-10-284-3181, Ldl m W
quote “cm”. Asia fax. +852-2811-9173, quote “ED". 3 AT WS UA.
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Is your Fibre Chann
cabling haunted by
the Skew demon?

As data transfer rates move into the 1 gigabit range, Fibre
Channel is becoming the interface technology of choice. But
the Skew demon is thwarting efforts to offer both smaller

and longer cables.

TurboQuad™ heats

the demon

Ordinary Fibre Channel cabling
utilize materials and processes that
are subject to dielectric constant
variations, often resulting in
higher skew.

But our patented TurboQuad™
cable features ultra-stable
insulation materials in a unique
patent-pending design. The
result? Low skew with margin to
spare. |deal for applications like
Fibre Channel, Gigabit Ethernet,
SSA, and Serial Express (IEEE
1394.2)

For more information,
call 508-752-2884 or
fax 508-752-4230 or email us at

Typical Skew Data For Ordinary
Fibre Channet Cablmg

NEEERRE

Time Oviey Suaw (P30 metert)

Poiry Teuted

Other fibre channel cable designs create
unacceptably high skew— the entire length
must be inspected to find skew <200ps/30m.

Typical Skew Data For
Madison TurboQuad™

Time Delay Shew (pa/20 meters)

!
i

|

TurboQuad™ cabling is designed to provide
consistently low skew ~ increasing reliability
and reducing cost.

sales_ing@madisonusa.ccmail.compuserve.com

@ MADISON Cable Corporation

An AMP Company

Madison Cable Corp. is 1SO 9002 registered
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TECHNOLOGY

Patented Chuck
Enables Low-Cost
Wafer Cooling

esearchers from Sandia Na-
R tional Laboratory, Albuquer-
que, N.M., have developed a
patented prototype device that of-
fers a new method for cooling silicon
wafers during the chip manufactur-
ing process. The device, known as an
electrostatic chuck, electrostatically
clamps onto a silicon wafer and reg-
ulates its temperature with confined
helium gas. The chuck’s face is made
of a combination of materials that in-
clude silicon, silicon dioxide, and sili-
con nitride, and is fabricated using
conventional silicon chip technology.
Its unusual construction allows

it to operate at higher tempera-
tures that are more suited to mod-
ern wafer processing. In fact, re-
searchers believe that it may even

be possible to develop a chuck that

will operate at up to 600°C. And,
because it clamps and releases
wafers more quickly than other
methods, overall processing time is
decreased. Researchers believe
this device will provide a more ef-
fective, and less expensive mi-
crochip production process

One of the advantages of this ap-
proach is its innovative chuck face
design, which is made up of an eas-
ily produced, patterned silicon
wafer. The wafer consists of tiny,
non-conductive silicon-dioxide is-
lands rising above the surface of
the rest of the wafer. These islands
physically support the wafer being
etched. Because they provide insu-
lation, a strong electric field can be
applied between the chuck face and
the clamped wafer without exces-
sive currents being developed. This
field can be turned on or off very
quickly, allowing the chuck to grab
or release just as rapidly.

The prototype chuck comes from
a project funded by the Depart-
ment of Energy and SEMATECH.
Contact Sandia at (505) 844-8066, or
check out its web site at ittp.//
www.sandia.com. CA

Edited By Roger Engelke
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The Pentium1
Xeon Processor.

The new Intel® Pentium® IT Xeon™ processor delivers the

power for amazing workstation performance. It’s hard-core

pentium-]| processing. So it's no wonder demanding applications like

exe XSO0 Pro/ENGINEER and SOFTIMAGE3D are designed for Intel’-
based workstations. and new titles like CATIA. Maya and Design Compiler
are being introduced for them.

Whether you're creating hot special effects. designing the next-generation
automobile, or managing multi-million dollar stock portfolios. it gets done
fast. And by adding a second processor. you can dial up the performance.
and work cven faster. All in all. it makes for an amazing way 1o work. Visit

our Web site and find out more. | » www.ntel.com/Pentiumi/Xeon

intal

The Computer Inside™
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TECHNOLOGY BREAKTHROUGH

Thick-Film Gold Conductors Replace Thin-Film
In High-Performance Applications

ith sub-nanosecond signal rise
w times and operating frequen-

cies extending to the higher-gi-
gahertz region, the materials used to
design high-speed circuits have be-
come extremely critical. At these oper-
ating frequencies and rise times, a poor
choice can cause noise, crosstalk, re-
flections, impedance mismatches,
propagation delays, and signal-attenu-
ation problems.

To reduce signal loss due to attenu-
ation, the conductor-related condi-
tions must be met. These include high
conductivity, high backlit density, and
ultra-fine-line resolution circuit lines.
In addition, the lines must have con-
stant width and height (cross-section)
along the entire length of the critical
signal line.

In response to these requirements,
DuPont Photopolymer & Electronic
Materials, Research Triangle Park,
N.C,, has introduced a high-density,
thick-film, gold conductor composi-
tion. This composition provides low
losses at frequencies above 20 GHz,
and is capable of being etched to re-
solve features of less than 20 um.

Designated QG150, the conductor is
compatible with a wide range of ce-
ramic substrates and thick-film, multi-
layer dielectrics. It’s offered as a low-
cost alternative to thin-film
metallizations for both high-density in-
terconnects and RF/microwave appli-

cations, such as cellular phones, satel-
lite communications, and local multi-
point distribution systems.

The use of gold metallizations in
electronics is nothing new. The mater-
ial is used extensively in high-perfor-
mance, high-reliability, and high-fre-
quency applications. Thick-film
circuits can be used with little concern
for migration under standard temper-
ature, bias, and humidity conditions.
However, for some high-frequency,
microwave, and high-density multi-
chip module (MCM) applications,
thin-film deposition technologies are
used. While thin-film gold circuits of-
fer high conductivity, high density,
and ultra-fine-line resolution capabili-
ties, they can be costly—relative to
thick-film techniques.

Technological Advances

To make the performance of the
lower-cost, thick-film gold metalliza-
tion competitive with that of the thin-
film, advances were made in three key
areas: the metal powder itself (gold, in
this case), the inorganic binder, and
the organic vehicle. With respect to
the metal, high-density gold composi-
tions were used. These comprise a
new type of gold powder, which is dif-
ferent in shape, size, composition, and
surface morphology. Powder sizes
ranging from 0.3 to 4 pum were studied
for fine-line printing, packing density,

035

03 k - QG150 efched; 96%

—— Thin-film Au; 99%

Attenuation (dB/in.)

1 1 1 1

0 1 1 1 1

0 2 B ] 8

1
10 12 14 16 18
Frequency (GHz)

QG150 material is patterned on 96% olumina substrates. Over a test range of 0.5 to 18 GHz, it
was shown to have a high-frequency performance equivalent to that of thin-film, which is
patterned on more costly 99% alumina substrates.

and etching characteristics, with the
size finally selected being in the sub-
micron range.

The inorganic binder system was
optimized for high-sintering density,
wirebond strength, and complete
etching and post-etching capabilities.
It was designed so that high-density
gold thick film can be used as a top
layer, as well as for internal metalliza-
tion using various thick-film dielectric
compositions. Finally, the organic ve-
hicle system was optimized for stable
viscosity, fine-line-width screen print-
ing, and thin-printing capabilities for
etching applications.

Test Results

A T-pattern microstrip resonator
was used to test the high-frequency
performance of the circuit, which was
manufactured using these newly opti-
mized components. The test circuit has
a nominal characteristic impedance of
50 Q, and a stub length that resultsina
primary resonance at about 0.5 GHz. A
typical circuit measures 2 by 6 in.

Properties for thick- and thin-film
materials were evaluated using con-
ductors patterned on 0.025-in. thick
alumina substrates, with the T-pat-
tern on one side and the return path
on the other. Alumina substrates
were chosen because they are well
characterized in the industry. QG150
material, patterned on 96% alumina
substrates, has a high-frequency per-
formance equivalent to that of thin-
film, which is patterned on more
costly 99% alumina substrates (see
the figure). Other features of the ma-
terial include an average peel adhe-
sion strength of 25 to 28 N, which is
equivalent to the standard peel
strength for traditional gold thick-
film compositions. The resistivity of
the material was measured at 2.5 mQ
per 2-by-2-in. square. Normalized to
10 pm, it is almost equal to the bulk
resistivity of pure gold.

The printed or etched high density
gold thick-film compositions are com-
patible with thick-film resistors, ther-
mistors, and thick-film dielectric com-
positions for internal or external
metallizations, as well as high-density
MCM cireuits.

For more information, contact
DuPont at (800) 284-3382, or visit
www.dupont.com/mem.

Patrick Mannion




Convert 1&Q Channels In Both
Transmit And Recerve.
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Quadrature Conversion In Less Than Half The Space.
At Less Than Half The Price.

Whether you're designing for a wireless local
loop, a cellular base station, or a high speed
modem, Analog Devices has developed a
baseband quadrature conversion transmit
and receive solution specifically for you.

The AD9761 Dual DAC with integrated

2x digital interpolation filters and the
AD9201/AD9821 Dual ADC with integrated
input buffers work as a cohesive team,

Effective Number of Bits

dramatically reducing system complexity, space and
cost. You're guaranteed excellent gain, phase and
offset matching, while being provided near ideal the-
oretical ENOB* performance. Each product features
an interleaved digital interface, which fits neatly into
a small, space-saving 28-pin SSOP package.

Visit our website today to find out how easy it is to
design a space-saving and low cost communications
system. There's even a special section about The

Benefits of Interpolation in communications systems.

For fast delivery of free data sheets and somples:

1-800-ANALOGD
www.analog.com/landQ

For immediafe access fo data sheefs, evaluation boords,
application information and free samples.

ANALOG
DEVICES
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TECHNOLOGY BREAKTHROUGH

Enhanced Memory Interface Speeds Systems

arious suppliers of motherboard

With Foreground And
chip sets, graphices chips, and

V DRAM are pitching their sup-

port for the Virtual-Channel Memory
(VCM) interface. The VCM promises
to enhance system performance by
providing multiple access channels to
memory, without adding complexity
to the system. It permits personal
computer and workstation designers
to reduce aceess latencies, while allow-
ing multitasking operations to main
memory or specific subsystems, like
graphics. The scheme requires just a
few thousand gates in the system con-
troller, with minimal changes to the
memory chips and BIOS.

The VCM interface was developed
last year by NEC Electronies Inc.,
Santa Clara, Calif. The company plans
to offer VCM as an open standard, and

Background Operation

. will not charge any licensing fees for
i use of this technology.

E The VCM interface embedded in
! the memory chips employs a wide in-
i ternal interface (1024 bits), which is
i used to implement the multiple virtual
i channels. Multiple memory masters
i (the host CPU and various peripher-
' als, such as graphics controllers and
. data-communications chips) appear to
i simultaneously access the memory.
E This results in improved system
|

]

1

1

]

|

]

]

]

]

]

throughput (concurrent foreground
and background operations). The
scheme will work with most DRAM
interfaces now in use—extended data
out (EDO), double data rate (DDR),
synchronous graphics (SG), synchro-
nous, and others.

Each virtual channel accesses a re-
gion of memory, referred to as a local-

ity. The locality, which is a range of ad-
dress locations in the memory, can be
anywhere in the memory array. The
locations are assigned to a channel by
the controller set-up software. Each
system memory master can control
multiple logical channels. Resources,
such as row buffers, special operation
modes, and burst transfer modes, are
dedicated to each channel.

Designed as a core technology, the
VCM interface can easily be inte-
grated into existing I/0 architectures.
It requires minimal circuit modifica-
tions and no circuit-board changes.
System designers can upgrade the
components without needing a new
motherboard.

Most of today’s memory architec-
ture developments have focused on
improving the memory-bus interface.
The VCM approach concentrates on
changes to the memory core, which re-
move some of the idiosyncrasies inher-
ent in DRAMs. Fully-associated row
buffers give the system the flexibility

1 2 3 4
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(abbreviations used)
RO CO = Read channei 0

PFC B0 C1 = Prefetch bank 0 to channel 1
WR C4 = Write channel 4

RD €2 = Read channel 2

ACT BO Rn = Activate bank 0, row n

PRC BO = Precharge bank 0
Bus TRD = Bus turnaround

The command ond timing sequence for a Virtual-Channel Memory interface shows how the different operations are interleaved. This provides
improved throughput by using foreground and background operations.
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BIG POWER, LITTLE PACKAGE

Right In 1
Mux Control Selection

Right In 2 Mux

Left In 2 21w Bridged
BOOMER' Dual Audio Stereo Power Amp
Amplifier Plus Stereo Pme’ Output
Headphone and Input Mux ané’ Headoh

eadphone

LM4873 _ LM4873 ”“;’,fl"‘f“e Amp Output
BOOMER'’s dual audio power

in the smallest package yet.

o 2.1 watt stereo power

amp (LM4873MTE)
_ P Shutdown Shutdown & headphone sense,
® Stereo headphone amp Headphone click and pop suppression
® Input selection mux Sense

o Low shutdown current W_
® 20-pin TSSOP: smallest

package available
HIGHLY INTEGRATED CODEC

Highly Integrated AC ‘97
Audio Codec

LM4a545

National’s LM4545 meets and

Mic1 [ Gain | Power Supply
exceeds both AC ‘97 and PC98 Mic2 0dB 20d8| & References
standards, for the best spec- Line_ln
ification performance in the ;ID o)
market. Featured are 3D Sound Video
and an on-board headphone - o ZA ADI
amp for superior reliability, Phone TAAD-
integration, and cost savings. PC_Beep
® AC 97 compliant Mono_Out __Mnog%l " '

o Built-in "Baby” BOOMER AC'9T |
e Registers |
headphone amplifier |

® High quality headphone
attenuator

Headphone

® Built-in National hardware Amp & Vol

3D audio
® 18-bit JA architecture Line_Out
® 3.3V/5V operation

Master
Amp & Vol |~

|

1

—l SAD/A -'—!
GAM/-

TA DA |~

3D Bypass

GAM (Gain/Attenuation/Mute)

\%
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Channel B , Gain x 1000 .adustY o co alle
System Default 525 line NTSC wn po"‘!e he i ge-
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Q
Lowest Power, Smallest
Package A/D Converter
ADC1173
The ADC1173—now in a
competitively-priced 3V
version for portable imaging
and video equipment.
Setup 7.5% -1 ® Low power: 3V +10%,
TYPICAL COLOR BAR VECTOR SET 40mW (max) :
® TSSOP: smallest package E
available
® 45dB SNR at Nyquist
Input Signal
P ® 15MSPS clock rate (max)

¢ National’'s WaveVision
evaluation board with
Windows -based software

SC_In
() BIT_CLK
Sync
SD_Out
Reset#

AL LIIK el iace

XTL_In
XTL_Out

www.national.com/see/visionaries



POWER MANAGEMENT

Dual Synchronous Buck Controller
LM2640

Dual output, extremely high efficiency and
a space-saving package make National’s
LM2640 an ideal switching power supply
solution for notebook PCs.

o Dual outputs adjustable from 2.2V to 6V

o Fast loop response; 0.002%/V line regulation
and 0.5% load regulation

o High efficiency of 96%

o Output under- and over-voltage protection,
over-current protection, thermal shutdown

® 5V/50mA linear regulator and precision 2.5V
reference outputs

® Ultra-thin 28-1d TSSOP package

5-Bit Programmable

Synchronous Buck Controller

LM2635

Our new LM2635 desktop controller is designed
specifically for use in synchronous DC/DC buck
converters for Cyrix' M I, Pentium 1I'and AMD
K2" microprocessors. It comes with all Intel
VRM-specified features, plus built-in ultra-fast
comparators for the quickest possible response
to large load transients.

® 2% output accuracy over line, load, and
temperature variations

® Built-in dual fast-action comparators for fast
response to large load transients

o Dynamic output voltage positioning

¢ Current limit without external sense resistor

® Powergood flag and output enable; over-
voltage protection

® Precision 1.25V reference output

DUAL STEP-DOWN SYNCHRONOUS
CONTROLLER FOR PORTABLES

STEP-DOWN SYNCHRONOUS
CONTROLLER FOR DESKTOPS

VCC: 5v

+5V

Faoy MOSFET
Vour=
e 1.8v-3.5V
1.25V
u MOSFET

viD@:4 m
Nz

Lithium-ion Charge Controller
LM3621

Quite simply the most accurate, full-featured

LM2635

Lithium-ion charger controller you can get.

® +0.5% output voltage accuracy for
maximum protection without degradation
of cell capacity

® Pin selectable for coke or graphite chemistries

® Adjustable charge current control

® Numerous fault-detection flags for safe and
reliable cell charges

® Five charge modes for 100% charge under
all conditions

® LED drivers for visual indication of
charge status



5.0A SIMPLE SWITCHER
CONVERTERS

P

Input
Voltage Va
8Vto Output
40V o Voltage
T , 55
e E g

Cll T ;\ cwl
3x15uF/50V . 2x180pF/16V

STEP-DOWN CONVERTER
MSOP-8 PACKAGE

Vu= 5V

ACTUAL MSOP-8 SIZE .

LITHIUM CHARGE CONTROLLER

Cell Pack
41-4.2

4me

LM3621

Lithium
Lithium Protector
Charge

Controller

S5A SIMPLE SWITCHER Converter

LM2678/79

These 5.0A versions of our SIMPLE SWITCHER

step-down power converters feature efficiency

ratings greater than 90%, making them ideal

for high current applications.

o 5.0A

¢ Output voltage 3.3V, 5.0V, 12.0V and
adjustable

o Windows-based SWITCHERS MADE SIMPLE
software for power supply designs

® 260kHz switching frequency

® High efficiency voltage conversion, >90%

o Lower power dissipation

® Full surface-mount solution

Fractional Switched Capacitor Converter
LM3351

With highly efficient conversion (95%) at
200kHz, low quiescent current and a space-
saving solution size, the LM3351 is a very
cost-effective option — perfect for battery-
operated applications.

o Efficient conversion of 3.3V to 5V or

5V to 3.3V
® Mini SO-8 package and 4 small capacitors
o No inductor required, eliminating radiated
EMI problems
® 200kHz switching frequency
o lload = 50mA, Ishutdown = 260nA



essessnsssssssnssse

sscssnna

ssessessencsesesoncnses

sssessesssccasca

National’s Comlinear
Serial Digital Interface
Chip Set

CLC007/014/016

Together, these high-speed,
high-performance devices
provide links that assure clear,
strong, consistent signals over
hundreds of meters of cable.

® Automatic equalization for
cable links of up to 300m
with no user input required

® Throughput at speeds up
to 400Mbps

® Automatic switching
between four user-selected
data rates, e.g. 52Mbps,
100Mbps, 155Mbps, and
400Mbps

Crosspoint Switch
CLCO18
With 8 lines in, 8 lines out, and
data rates exceeding 1.4Gbps
per channel, National's CLC018
gives you an abundance
of high-speed interconnect
options.
® Fully differential signal path
® Non-blocking
® Flexible expansion to larger
array sizes with very
low power
® Single +5/-5V or dual
+5V operation
® Double row latch
architecture
® 64-lead PQFP package

SERIAL DIGITAL INTERFACE CHIP SET

Input
CLCO14 CLCO16 :
ﬁ— Automatic Data Receive
Equalizer Retimer
300m Cable
Transmit
300m Cable
Cable Driver
DIGITAL CROSSPOINT SWITCH
0= —— Qut 0
i — 3
n fr———
:n 3— CROSSPOINT —8"3
N4 === —— Ou
heel SWITCH S
In 6 —— Qut 6
In7— — Qut 7
[
CNFG —— Configuration
RES— & Registers
LOAD — g S
Tgsl . < Load Registers > De%&%er
13
/\‘\4 Input Address Output Address

www.national.com/see/visionaries




oP AMIPS/P GBs

NEW SILICON DUST OP AMPS

Op Amp Family
M Single Dual Quad LMV821/822/824
LMVSZI LMVBZZ LMV824 National’s economical replace-
ment for CMOS op amps,
GBw (MHZ) 5 5 5 bringing miniaturized pack-
Supply Voltage 2.5-5.0 2.5:5.0 2.5-5.0 aging and high performance
= == to low-voltage portable
ls (MA) 0-5 0.8 1.12 applications.
Slew Rate (V/us) 2.0 2.0 2.0 o Single, dual, and quad
3 op amps
R-to-R Output Yes Yes Yes Sy p—
Packages S0T23-5, | SOIC-8, | SOIC-14, ® SC70, SOT-23, MSOP,
(shown actual size) SC70-5 MSOP-8 TSSOP TSSOP, and SOIC packages

= “ m L . “ High-Speed Amplifier

and Programmable
S0T23-5  SOIC-8 S0IC-14 SC70-5 MSOP-8  TSSOP Gain Buffer Family in

S0T23-5 Packages

FAMILY AVAILABLE IN SOT23-5 PACKAGES G e driving

\/I/Q CLC450 @ CLC451 CLC452 | CLC453 performance with high speed,

low prices, and the lowest
Product Type Amp PGB* Amp PGB* power current-feedback.

o ® O 0 A
Bandwidth | 100MHz | 85MHz | 130MHz | 110MHz e

o Programmable gain buffers
Supply Current [ 1.5mA | 1.5mA 3mA | 3mA (PGBs) allow gains of +1, -1,
and +2V/V with no external

Output Current| 100mA | 100mA | 100mA | 100mA components

Slew Rate 280V/|is | 260V/lS | 400V/Us | 370V/us | 'deal for line-driving appli-

cations such as coaxial

2nd/3rd cable, twisted pair, trans-
Harmonic -79/-75 | -66/-75 | -78/-85 | -65/-84 former, and video
Distortion ® QML version available
2Vpp @ 1MHz for military
applications
i +5V Performance specifications *Programmable Gain Buffer (PGB) (CLC452)

www.national.com/see/visionaries
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SIEMENS

introducing high voltage MOS Transistors

Cool MOS “puts you out in front with up to 5x better performance.

't the competitive advantage with
ol MOS high-voltage transistors.

mens is the first off the starting block in
race to find smaller, more efficient
Jser conversion solutions. And we've
.en through the silicon barrier for dra-
¢ improvements in MOS technology
ith Cool MOS. it easily clears the hur-
of gate drive power, high resistance
eat dissipation. In fact, it actually
feauces the area-specific Rpg(on) at 600V
— 5x better than any other previously

existing technologies. And with compara-
ble current ratings, Cool MOS delivers 2/3
the power loss and 1/2 the gate charge in a
smaller conventional MOSFET package.
The result is higher efficiency — and lower
cost. That gives you a head start in devel-
oping applications previously thought to be
impossible. So let Siemens help you really
get the jump on tomorrow's winning high
voltage designs.

READER SERVICE 151
[World Radio History|

Best in Class Transistors

® » @

D-Pak To-220 T0-247

B0V |etnm1|1som|mx|

Call or visit our web site today for your
Cool MOS information kit including data
sheets, brochure, white paper and sample.

www.smi.siemens.com/CoolMOS
or call 1-800-777-4363 .. ru smazroz0

Siemens Microelectronics, Inc.
Your partner for winning solutions.
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TECHNOLOGY BREAKTHROUGH

and discretion to use the memory
more efficiently. The system “directs”
memory in managing requests.

Designers at NEC compared a
VCM-enhanced Rambus DRAM (four
channels, 1-kbyte row cache) to a low-
latency standard RDRAM (two
banks, 2-kbytes write-through inter-
nal cache). Although the peak bus
bandwidth is the same, the VC
RDRAM offers better throughput for
both large- and small-block accesses.
For large-block accesses, the VC
RDRAM delivers 290 Mbytes/s, while
the standard chip runs at 178
Mbytes/s. Similarly, for small-block ac-
cesses, the VC RDRAM runs at 196
Mbytes/s. For the standard RDRAM,
the interface runs at 110 Mbytes/s.

In this comparison, the VC version
works with four different memory
masters, with one channel per mem-
ory master. Large-block burst lengths
are defined as 16 bytes for screen re-
fresh and 8 bytes for bit-block trans-
fers and polygon draws. Small-block
accesses use half the number of bytes.

In a 3D graphics system, the VCM
interface can improve data transfers
by permitting the frame buffer to han-
dle several concurrent tasks. It also
refreshes the server and updates the
display. By interspersing the screen-

refresh accesses with texel read-and-
write and other screen-write accesses,
the VCM interface can handle the
transfers with a relatively simple fore-
ground/background timing sequence
(see the figure). All the accesses are
made to different rows of either the
same bank or other banks.

In conventional memories, such as
SDRAMs and DDR SDRAMs, the
memories must have precharge and
activate operations, which require up
to six clock periods. The data for these
accesses in VCM-based chips is al-
ready preloaded in the virtual-channel
row buffer. The accesses on these
channels are performed as read- and
channel-write operations. They will
consistently have the lowest latency.

Most Overhead Eliminated
Activate and precharge operation
times are about one-tenth that of an
SDRAM. These are done as part of the
background operating mode, which al-
lows them to be done concurrently
with the channel read/write fore-
ground operations. Most of the over-
head associated with the activate and
precharge functions is eliminated in
this way. In an intense multitasking
environment, the row switching over-
head can take up more than half of the

DRAM operating efficiency. By elimi-
nating most of this overhead, this ap-
proach can achieve up to 2.5 times the
performance of standard DRAMs.

In the system timing diagram,
VCM channels 0 and 1 work in tan-
dem, and are used for screen-refresh
operations. When all the data in chan-
nel 0 is read out, the system switches
to channel 1, allowing channel 0 to be
reloaded with new data. Texel reads
are done with channels 2 and 3, which
are used for reading texture maps—
either two different textures or two
different “levels of details,” as needed
in trilinear interpolations. Texel
writes to screen memory are done on
channel 5, while screen writes are per-
formed on channel 4. Additional chan-
nels can be assigned, or used, when
other pipelined tasks need to access
the frame buffer.

The company expects to sample a
64-Mbit VCM SDRAM this quarter,
and both a VCM SGRAM and DDR
SDRAM before the end of this year.
Chip-set suppliers and alternate-
source memory-chip suppliers will
also be announced later this year.

For more information, contact |
NEC at (408) 588-6000, or on the wel
at www.nec.com.

Dave Bursky

New Antenna Allows Communications Inside
A Resonant Cavity —A Crew Lock In Space

A tions for astronauts as

they prepare for challenging
space walks. Developed by
the Georgia Tech Research
Institute (GTRI) in Atlanta,
the Orlan antenna was de-
signed for the NASA-led In-
ternational Space Station.
This 2-ft. long “loop” design is
intended for the crew lock, a
cramped, cylindrical air lock
that can hold two astronauts
outfitted in spacesuits.

Lab researchers, together
with the Boeing Co., Everett,
Wash., have been workmg on

this project since last year. The a'ew-lock antenna for the International Space Station was developed
The greatest technical hurdle with the aid of a one-sixth scale model. Test frequendes were raised by a
involved the antenna’s loca- factor of six to maintain the ratio of wavelengths to physical dimensions.

unique antenna is expected to ; tion within the crew lock. “Ordinarily,
enhance safety and communica- | antennas go on an exterior surface;

this one needs to go inside a metal con-
tainer and provide a radio-frequency
field for communications there,” ex-
plained Vietor Tripp, a principal re-
search engineer with GTRI’s Sensors
and Electromagnetic Applications
Laboratory. “Ordinary techniques
don’t apply, because a radia-
tion pattern is meaningless
inside a resonant cavity.”

The antenna provides com-
munication for International
Space Station astronauts, who
will use Russian-designed
spacesuits. These spacesuits
employ the same communica-
tion frequency used for many
years aboard the Russian
spacecraft, Mir. This frequency
is four times lower than the
frequency used by U.S. space-
suits, which have their owna
tenna within the crew loc
The Russian wavelength
barely short enough to re:
onate in the crew lock’s 65-i1
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diameter. This require an antenna so
large that it must also act as a handrail.

Dependable operation of the crew-
lock antennas is essential. While astro-
nauts wait within the crew lock in their
spacesuits, these antennas transmit ver-
bal communications to the crew as well
as data for monitoring each astronuat’s
phusical condition.

To develop an optimal antenna de-
sign, Tripp and other GTRI re-
searchers first performed calculations
using High-Frequency Structure Sim-
ulator (HFSS) modeling and simula-
tion software by Ansoft, Pittsburgh,
Penn. They augmented those findings
with their own 1:6 scale model of the
crew lock. The researchers even de-
veloped a scale model of an astronaut,
with a conductive spacesuit that simu-
lated the Russian spacesuit design
(see the photo). A metallic layer in the
Russian version lets the whole suit
function as an antenna.

The researchers even scaled the
frequencies. The “full-size” frequen-
cies of around 120 MHz were adjusted
upward to about 720 MHz so that
wavelength and crew lock dimensions
would maintain their proportions.

Such detailed effort seems to be
paying off. At NASA’s Johnson Space
Center, Houston, Texas, the loop an-
tenna in Boeing’s full-scale crew-lock
model was recently tested. According
to Tripp, it produced data that closely
resembled data from the scale model.

Dependable operation of the
crew-lock antennas is essential. While
astronauts wait within the crew lock,
these antennas carry verbal communi-
cation between astronauts and the
crew. They also transmit vital signs
and other data needed to monitor each
astronaut’s physical condition. For in-
stance, each spacesuit’s umbilical cord
provides coolant to keep astronauts
from overheating inside the highly in-
sulated spacesuit. Temperature data
transmitted from the crew lock lets
the space station’s communication cen-
ter make sure the cooling system is op-
erating properly.

The test loop antenna was made of
copper; the final, space version will be
high-strength aluminum. It will per-
form almost identically to copper.

For more information, check the
Georgia Tech Research Institute web
site at www.gtri.gatech.edu/ rco.html.

Joseph Desposito

Compatibil
ki

Why make two trips to the test house? ARcells—
Precompliance EMC Test Cells & Systems—let you

test electronic products for immunity and emissions
in your lab, as you design. By the time you're ready
for third-party certification, there'll be little question of
compatibility. Plan on walking away with the CE
mark or its equivalent. For objects

| from 0.3 to 1.0m. And testing to IEC
- 1000-4-3 and other specifications.

AMPLIFIER
RESEARCH
, : 0 9007
The Force Behind The Field. Lertifie
160 School House Road, Souderton, PA 18964-9990 USA # TEL 215-723-8181 & FAX 215-723-5688
In Europe, call EMV: Munich: 89-614-1710 ¢ London: 01908-566556 # Paris: 1-64-61-63-29 2
www.dar-amps.com 3

Copyright © 1993, Amplifier Research. The orange stripe on AR products s Reg. U.S. Pat. & Tm. Ot
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The PLD fast.lane.\

MAX Speed, MAX Features at 3.3 V.

Altera’s rew MAX" 7000A devices pave the way for uitra-
high-speed logic integration. With 32 to 1,024 macrocells,
3.3-V supply, ISP support, and PCI compliance, Altera’s
new MAX 7000A devices are ideal for simple PLD
integration whese fast control functions and high-speed state
machines are used.

Pass By the Competition.

At speeds up to 5 ns, the new MAX 7000A devices take the industry-
leading MAX 7000 family to a new level of performance, further
distancing you from your competition. These devices provide ISP
through a standard JTAG interface, streamlining your development
and test flow. You can set the pace with numerous package options,
including our space-saving TQFP and new Finetine BGA™ packages.

MAX 7000A devices support the Jam™ programming and test
language for vendor- and platform-independence. With the

compact file sizes and fast programming times offered via Jam,
you can put your designs on cruise-control during prototyping,
volume manufacturing, and in-field upgrades.

e —
' Supp'y | PCI ISP Jam |

l Device Macrocells | Speed {1,,} | Voltage | MultiVolt™ I/0 | Compliance | Support | Support |
S i

M | ¢ v 1 V50V X |

‘ { !
MAX 5 [ v | x ‘

[[max7o00a | 32-102¢ | ses | 33v |2sv.33vsov X

1
1

Test-Drive MAX+PLUS Il for Free.

Software support for MAX 7000A devices is provided by the easy-
to-use MAX+PLUS" Il development system. Go to our web site to
download PLS-WEB and test-drive MAX+PLUS Il for free. With
MAX+PLUS Il arnd MAX 7000A devices, you'll be in the fast lane.

X

WWW.
altera
.com/
fastlane

1-800-S-ALTERA




W Exploring advances in software development tools

New Development Tools
Keep Java Percolating

Code Generation Is Getting Easier Thanks To A Plethora Of
Discrete Tools And Integrated Development Environments.

Ralph Spindell

ith the right tools, Java could replace C++ objects, and other needs. Also, Java’s small-size
W or Visual Basic as IT professionals’ devel- bytecode portability makes it ideal for the embed-
opment language of choice. In a nutshell, ded and real-time systems markets. This is spawn-
Java development needs to become faster, better, ing a series of Java tools specifically for embed-
easier, and cheaper. And tool vendors are trying to ded-systems design. This article, however, focuses

make that happen. There are over 360 tools avail- SPECIAL on tools for traditional Java applications.
able for serious, professional Java development. REPORT Tool categories range from the discrete to the
In addition, the language specification and core- complete. Discrete tools focus on a specific area of
application program- Java development,
ming interfaces (AP S) S et e ol et s ~  such as debuggers,
are maturing. So, fire Geatw=22 htavEsmamaBLE 3 2 swar I| class browsers, testing
up the Integrated De- g = e — —= and quality-assurance
velopment Environ- tools, profilers, and
ment of your choice, porting tools.
load up your toolkit, There’s also installa-
and give Java a spin. tion and distribution,
To write profes- database connectivity,
sional-quality Java Y client/server, thin-
code, the serious devel- 3 e . . | (e @ client, and server-side
oper relieson a bur- | . .- ; s : development tools, as
geoning set of Java de- | well as embedded-sys-
velopment tools. Even | tems tools, class li-
at this early stage in | braries, component
the Java language’s | “Bean” libraries, and
life-cycle, a broad | graphical-user-interface
range of development ‘e = e (GUI) toolkits. Most
tools and aids are cur- discrete tools are avail-
rently available. Many = “ able in the more com-
third-generation and high-level development tools Art Courtesy: Oracle prehensive development suites.

have been available for other, more mature lan- Corp- Complete suites of tools are also available: Inte-
guages, such as C++. Now, they are reaching into grated Development Environments (IDEs) and
the Java sector. Java’s unique approach to object- Workbenches, third-generation Rapid Application
oriented programming, and its promise of a write- Development (RAD) visual design and authoring
once, run-anywhere, virtual-machine architec- tools, and CASE tools that support or generate
ture, has created a need for a new class of Java Java code. Other tools for developing Java code in-
code-development tools. clude preparsers, code and version management,

While the default Java API offers a rich set of documentation tools, and just-in-time compilers.
classes, Java development-tool suppliers are fill- With the advent of JavaBeans—a component-
ing the gaps in performance, security and third- based architecture—comes tools for Rapid Appli-

party libraries for electronic commerce, business cation Development. RAD tools let you use pre-
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TECH INSIGHTS JAVA DEVELOPMENT TOOLS I

made components, which can be con-
| nected or wired together using a vi-
sual programming method.
Definitions of various categories of
development tools follow, as well as
capsule descriptions of some products
available within each category. Au-
thoring tools and applet-generation
tools, geared towards the non-devel-
oper, are not discussed in this article.
Integrated Development Environments:
You'll probably write yvour first simple
“Hello World” application using a text
editor and the Java Development Kit's

'
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command line compiler and Ap-
pletViewer. After that, vou will almost
certainly want to use a comprehensive
Integrated Development Environ-
ment orr Workbench.

An IDE provides a comprehensive
set of development tools for code edit-
ing, visual layout of components, com-
piling, interactive debugging, search-
ing and browsing—all in one package.
Some IDEs also provide internal pro-
ject management or more comprehen-
sive source-code and version control.
IDEs also tend to fall into two main

Java WorkShop products, Symantec’s

classes: file-based IDEs, which store
your project in standard system files,
and repository-based, where all code
is stored in specialized databases.
Repository-based IDEs tend to have
an advantage in team programming en-
vironments, as the repository method-
ology assists in sharing and mainte-
nance for both codes and objects.
There are dozens of IDEs. Many of
those are available from major play-
ers, such as Sun’s Java Studio and

s

Visual Café Pro, Silicon Graphics

Companies Mentioned In This Article

CosmoSoftware Inc. Intuitive Systems Inc. NuMega Technologies Cuperting, CA 95014 Sybase Inc. |
2011 N. Shoreline Blvd. 599 N. Mathilda Ave., Inc. {408) 863-9900 6475 Christie Ave.
Mountain View, CA 94043 Suite 19 9 Townsend West CIRCLE 571 Emeryville, (A 94608
(888)912-6766 Sunnyvale, (A 94086 Nashua, NH 03063 (800) 395-3525
CIRCLE 553 CIRCLE 559 {800} 4-NUMEGA Reliable Software CIRCLE 577
CIRCLE 565 Technologies Corp. {
Eastridge Technology KL Group 21515 Ridgetop Cirdle, Symantec Corp. »
85 Winant Rd. 260 King St. East ObjectShare Inc. Suite 250 175 W. Broadway |
Princeton, NJ 08540 Toronto, Ontario 16811 Hale Ave. Suite A Sterling, VA 20166 fugene, OR 97401
{609) 252-0825 Canada M5A 1K3 Irvine, CA 92606 (703) 404-9293 (541) 334-6054/
CIRCLE 554 (416) 594-1026 {949)8331122 CIRCLE 572 {800) 441-7234
CIRCLE 560 CIRCLE 566 CIRCLE 578
4th Pass Software Corp. Rogue Wave Software,
810 32nd Ave. South Marimba, Inc. Oracle Corp. Inc. TakeFive Software Inc.
Seattle, WA 98144 440 Clyde Ave. 500 Oracle Parkway 5500 Flatiron Parkway 20813 Stevens Creek Blvd.
{206) 329-7460 Mountain View, (A 94043 Redwood Shores, (A 94065  Boulder, (0 80301 Suite 200
CIRCLE 555 (650) 930-5282 {800) ORACLE (303) 473-9118/ Cupertino, (A 95014
CIRCLE 561 CIRCLE 567 (888) 442-9641 (408) 777-1440
IBM North America CIRCLE 573 CIRCLE 579
1133 Westchester Ave. Mercury Interactive ParaSoft Corp.
White Plains, NY 10604 Corp. 2031 S. Myrtle Ave. Stingray Software Corp. TV Objects Ltd.
(800) IBM 4 YOU 1325 Borregas Ave. Monrovia, CA 91016 9001 Aerial Center, 600 Alexander Rd.
CIRCLE 556 Sunnyvale, (A. 94089 (626) 305-0041/ Suite 110 Princeton, NJ 08540
(800) TEST-91 (888) 305-0041 Morrisville, NC 27560 (609) 514-1444
Innovative Software CIRCLE 562 CIRCLE 568 (800) 924-4223/(919) 461-  CIRCLE 580
GmbH 0672
Kaiserstr. 65 Microsoft Corp. PowerBBS Computing CIRCLE 574 WingSoft Corp.
60329 Frankfurt/M One Microsoft Way Inc. P0. Box 7554
Germany Redmond, WA 98052-6399 35 Fox (t. Sun Microsystems Inc. Fremont, CA 94537
4969 236929 (425) 882-8080/ Hicksville, NY 11801 901 San Antonio Rd. (510) 744-1866 \
CIRCLE 557 (800) 621-7930 (516) 938-0506 Palo Alto, CA 94303 CIRCLE 581 |
CIRCLE 563 CIRCLE 569 {650 960-1300
INPRISE Corp. CIRCLE 575 Zero G Software Inc.
100 Enterprise Way NobleNet Inc. Progress Software Corp. 118 King St. Suite 415
Scotts Valley, CA 95066 337 Turnpike Rd. 14 Oak Park SuperCede Inc. San Francisco, CA 94107-
{408) 431-1000 Southboro, MA 01772-1709  Bedford, MA 01730 110 110th Ave. N.E, 1916
CIRCLE 558 (508) 460-8222 (781) 280-4000 Suite 390 (415) 512-771
CIRCLE 564 CIRCLE 570 Beflevue, WA 98004-5840 CIRCLE 582
{425) 462-7242
Rational Software Corp.  CIRCLE 576

18880 Homestead Rd.




You need the world’s first choice’ in one-time programmable
8-bit microcontrollers.
Now. Off the shelf. Right to you.
With no hassles.
Our dedicated OTP manufacturing capacity for our most
popular devices (listed below) assures a ready supply through
Motorola’s worldwide distributors.
But we deliver more than just OTPs. On these devices we
offer complete solutions, with a full range of development
tools, reference designs, applications support, and software.
Plus we’ve created a virtual OTP shopping mall on the Web. Q\CUS@J\
In an instant, it shows you specs on the devices, recommended (®) -0
development tools, product availability, distributors, and 2 Q
stocking information. §j

We’re dedicated to getting you the OTPs you need. When N
you need them. Visit www.motorola.com/semi/otp and see J O@
for yourself. ust
%68HC705KJ1 12K | 64 | 10 | 16-DIP, 16-SOIC
68HC705B16 | 15K | 352 | 34 | 52-PLCC, 64-QFP
68HC705C8A | 8K | 304 | 31 | 40-DIP, 44-PLCC, 44-QFP
68HC705C9A | 16K | 352 | 31 | 40-DIP, 44-PLCC, 44-QFP
68HC705J1A | 1.2K | 64 | 14 | 20-DIP, 20-SOIC
68HC705L16 | 16K | 512 | 39 | 80-QFP
68HC705P6A | 4.6K | 176 | 21 | 28-DIP 28-SOIC
www.motorola.com/semi/otp
als
““Digital DNA
'Ove- 2.5 hillion Motorola 68HCOS MCUs shipped. I g I a
oy e SR From Motorola
logo are trademarks of Motorola, Inc.
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Cosmo Code 2.5, Asymetrix’s Su-
perCede, and Microsoft Visual J++.

Sun’s Java WorkShop includes sup-
port for the latest JDK 1.1 and JFC 1.1
“Swing” components, a fast compiler,
and a just-in-time compiler built into
the Java Virtual Machine. A new pro-
filer is included for identifying bottle-
necks. And, a powerful, flexible debug-
ger with remote capability permits you
to debug from anywhere on the net-
work. There’s also JavaBean support
for creating, importing, and reusing
components, as well as a visual Java
GUI builder. In addition, there’s Ob-
jectStore, a Java object persistent-
storage engine (PSE) for developing
Java database applications which are
portable over the network. You also get
MindQ’s interactive tutorial on Jav-
aBeans and Java WorkShop.
www.sun.com/workshop/java

IBM VisualAge for Java is a reposi-
tory-based IDE. Its unique design pro-
vides a highly dynamic development
environment. VisualAge keeps every-
thing compiled all the time, and main-
tains a list of unresolved inconsisten-
cies. You can run any class, or execute
arbitrary code fragments, in the scrap-
book window. There is no distinction
between running, debugging, and edit-
ing code while debugging. The reposi-
tory-based storage system allows for
robust version control/change manage-
ment and team collaboration. Enter-
prise Access Builders eliminates pro-
gramming database-dependent
embedded SQL in the application. It
also generates Bean components and
middleware code that connect the Java
client to existing transaction, data, and
application servers.
www.software.ibm.com/ad/vajava

Asymetrix SuperCede is a high-
performance IDE with complete sup-
port for JDK 1.1 and JavaBeans. Su-
perCede offers a high level of dynamic
operation through its interactive Flash
Compiler. This compiler lets you in-
stantly see the effect of changing or
adding new code to your application—
while it runs. The RAD debugger in-
cludes innovative features, like the
ability to interactively test new source-
code fragments and expressions. By as-
sociating a series of legal Java state-
ments with a tracepoint, ActionPoints
permit you to easily debug complete
problems, With the BackTrack feature,
you can fix a problem in the current

method, backtrack to before the
method was called, and retry the modi-
fied method. The Data Browser allows
you to connect to and browse legacy
databases, as well as drag and drop ta-
bles and columns into the form editor.
Java Data Objects provides a complete
object-oriented interface to JDBC.
www.supercede.com

Created by Silicon Graphics,
Cosmo Code 2.5 is a third-generation
tool comprised of an integrated set of
powerful and highly visual tools for
creating Java applications, applets,
and classes. Cosmo supports the en-
tire development cycle: designing, de-
bugging, and delivering. It comes with
AWT 1.1-compliant class libraries
from Rogue Wave, one of the leaders
in object-oriented components, as well
as JTools, JWidgets, JChart, and
JDBTools. The product generates
JDK 1.1-compliant code for applica-
tions, JDK code 1.0 when the target
environment is a browser. It even gen-
erates 1.1 objects with the 1.0 event
model. There’s also a very-comprehen-
sive static-analysis tool and class
browser, graphical debugger, and pro-
ject-management features.
WWW.(oSmo.sgi.com

Symantec’s Visual Café Profes-
sional is a very popular RAD IDE that
supports JDK 1.1.5, JavaBeans and
JFC (Java Foundation Classes, Sun’s
GUI toolkit). Along with a JavaBean
Editor, it has an Interaction Editor,
which minimizes the coding needed to
develop JavaBeans and wire them to-
gether. Another feature is an open
API. Visual Café sports the fastest
just-in-time compiler for Java. The
Database Development Edition adds
support for over 30 databases through
JDBC and ODBC, and includes
dbANYWHERE, a 100% JDBC-com-
patible middleware server with native
drivers for Oracle, Sybase, SQL
Server, Access, and JDBC/ODBC.
www.symantec.com/

Visual J++ 6.0 from Microsoft pro-
vides productivity features such as a
fast Java compiler, debugger,
GIF/JPG editor, macro scripting, and
a post-build process for packaging. Its
very Windows-centric approach sup-
ports ActiveX, and allows Java devel-
opers to build and deploy high-perfor-
mance, data-driven client/server
solutions for the Windows operating
system and the Web. It supports the

Windows Foundation Classes (WFC),
an object-oriented framework de-
signed to provide easy access to the
full power of the Windows platform.
WFC lets developers build high-per-
formance, native Windows-based ap-
plications using the Java program-
ming language. Visual J++ provides
complete access to the native Win-
dows Win32 API through J/Direct
API architecture. www.microsoft.com/ visualj

JBuilder from Borland Interna-
tional features JavaBeans component
creation, a scalable database architec-
ture, visual “Two-Way” development
tools. It also produces “100% Pure
Java” platform-independent applica-
tions, applets, servlets, and Jav-
aBeans. The product’s open environ-
ment supports JDK 1.1.x,JDK 1.2,
JFC/Swing components, JavaBeans,
Enterprise JavaBeans, CORBA,
RMI, JDBC, and all major corporate
database servers. It also includes
Mocha and Crema—a decompiler and
its companion obfuscator. Their
Client/server Suite comes with Visi-
Broker for Java, which is Borlands
CORBA technology. Included are
over 200 JavaBean components ,with
source code and tools for creating and
managing JavaBeans. Note: Borland
has changed its name to InPrise.
www.inprise.com/jbuilder

Oracle’s JDeveloper Suite 2.0 lets
you use Java to build server-based so-
lutions. JDeveloper Suite includes
AppBuilder for Java, Oracle Applica-
tion Server 4.0, OracleData Server,
and Symantec’s Visual Page HTML
editor. With a broad range of database
connectivity options, AppBuilder’s
IDE is well-suited for building sophis-
ticated, enterprise-class database ap-
plications. Oracle plans to support Java
on all three tiers of the network com-
puting platform.

With AppBuilder’s integrated
SQLJ—a pre-compiler for embedding
SQL directly in Java source code—de-
velopers can create reusable JCORBA
cartridges. These components contain
business logic written in Java. They
are accessed through an embedded
CORBA 2.0-compliant ORB for de-
ployment on the Oracle Application
Server. Future support for Enterprise
JavaBeans is planned.
www.oracle.com/products/tools/jdeveloper

PowerJ, from Sybase, is an enter-
prise application-development envi-
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setting the Standard
Quad 12-Bit DACS

The DACs Are Back!

Burr-Brown's new quad, 12-bit DACs are the first in a new series of
BiCMOS D/A converters featuring a voltage output specifically
designed for single-supply or low voltage dual-supply applications.

Low Cost

At less than $2.50 per converter, these quad DACs are an ideal
solution for multiple output applications such as process control,
motor control, ATE, analytical and portable instrumentation.

A DAC Guarantee

DAC7614, DAC7615, DAC7624 and DAC7625 have guaranteed
channel-to-channel matching of linearity to +1LSB, unipolar zero to
+2.SBs, and bipolar zero to +1LSB. Pius, they offer 10ps max settling
time at only 2.5mW/DAC power dissipation in single supply operation.

Precision Solutions

Burr-Brown has a wide selection of 12- to 18-bit D/A converters
featuring competitive pricing! See our web site for a complete listing.

Product Reselution INL DNL Guarantged Interface DAC Interface FAXLINE# Reader
(Bits) (LSBs) (LSBs)  Monetonicity Features (800) 548-6133 Service #
DAC7614 12 +1 11 -40°C to +85°C Serial Individual DAC Update 11445 80
| DAC7615 12 £1 #1  -40°C10+85°C  Serial  Simullaneous DAC Updale 11443 )
DAC7624 12 11 £1  -40°Clo+85°C  Parallel  Output Resetlo Mid-Scale 11419 82
DAC7625 12 £1 £1  -40°Cto+85°C  Parallel  Outpul Resetto Zero-Scale 11419 83

*Priced from $9.66 in 1000s. Recommended resale in USD. FOB USA.

"‘ www.h""'hrﬂwn.com

BURR - BROWN?®

Burr-Brown Corporation « P.0. Box 11400 « Tucson, AZ » 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « http://www.burr-brown.com/
Distriburtors: Arrow: (800) 777-2776 « Digi-Key Com: (800) 333-4105 « Insight Electronics: (888) 488-4133 » J.L.T. Supply: (800) 246-9000 » Sager Electronics: (800} 724-3780 « SEMAD (Canaday: (800) 567-3623
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ronment for business applications, in a
multitier distributed-computing envi-
ronment. If you're new to Java, fea-
tures like the Reference Card and Pa-
rameter wizards assist your learning
curve with drag-and-drop program-
ming methods. There’s complete sup-
port for JavaBeans, ActiveX, and
CORBA. A set of data-aware compo-
nents can be used with any JDBC
source to create enterprise database
applications. PowerJ includes Sybase
SQL Anywhere, a middleware appli-
cation server, and jConnect, Sybase’s
JDBC driver. PowerJ has a high level
of integration with Powersoft Jaguar
CTS, a component transaction server,
and Sybase Dynamo, a dynamic data-
driven web server. www.sybase.com

Optimization, Testing, and Debugging
Tools: Thorough testing, debugging,
and optimization of Java applications
will increase reliability, performance,
and quality. Standard testing requires
writing a script which plays out on the
GUI of your application—supplying
program control and data from a user’s
perspective. This usually requires a
separate testing tool and script on
each target platform you are develop-
ing for, as GUIs would be different on
each. Java testing tools, however, have
a leg up. Java utilizes a single code
base among all platforms and delivers
events directly to the Java Virtual Ma-
chine. This bypasses the GUI, elimi-
nating the difficulties to automated
testing posed by different GUI con-
trols on different platforms, and
“stretchable” GUI components. Opti-
mization tools look for performance
problems and bottlenecks in your code
by profiling your applications perfor-
mance and resource utilization.

JavaStar, from Sun Microsystems,
was the world’s first tool to test at the
language level. It automatically
records user actions and generates
test seripts in pure Java, The scripts
can be edited in your standard IDE,
and work across all platforms. JavaS-
tar also provides comparison testing
among platforms, and regression test-
ing among versions of your software.
www.sun.com/suntest/JavaStar

Reliable Software Technologies of-
fers a set of practical, early-life-cycle
testing tools for developers and testers
to identify and remove bugs at the ear-
liest stages of development. The set in-
cludes DeepCover, a test-coverage tool

that reveals how well your code is
tested. Another tool, called TotalMet-
ric, captures and displays traditional
complexity/effort and advanced ob-
ject-oriented metrics. AssertMate, a
code-assertion system for Java, sup-
ports data assertions, pre- and post-
conditions, and invariants to validate
code correctness. www.rsicorp.com

Optimizelt 2.0, from Intuitive Sys-
tems, is a comprehensive Java profil-
ing tool. It permits developers to track
performance issues in Java programs.
You can determine how your applica-
tion uses memory and CPU resources,
as well as detect excessive object allo-
cations and time-consuming algo-
rithms. www.opfimizeit.com

Mercury Interactive Corp. pro-
vides WinRunner and Xrunner for
functional testing of Java clients.
LoadRunner load-tests Java-based
systems, and TestDirector manages
testing of Java-based applications.
www.merc-int.com

Jtest, from ParaSoft Corp., is an ex-
cellent Java debugging tool which can
even locate uncaught run-time excep-
tions. www.parasoft.com/jtest

Numega DevPartner, for Java’s
SmartDebugging tools, helps you de-
liver fast, reliable Java applications
and components. Available from Com-
puware Numega, it includes Jcheck
for automatic error detection and di-
agnosis, and TrueTime for automatic
performance analysis and optimiza-
tion. Jheck’s unique EventDebugging
technology captures system and run-
time events for detailed analysis, and
has advanced thread monitoring and
debugging capabilities. www.numega.com

Installation and Distribution Tools: In-
stalling your Java application onto
target platforms can be pretty diffi-
cult. Problems arise because each tar-
get operating system has different
methods for invoking application pro-
grams; a Java Virtual Machine may or
may not already exist on the target
platform; and, if it doesn’t exist, it will
need to be installed.

InstallAnywhere 2, from Zero G
Software, is an authoring tool for dis-
tributing Java software and creating
installation scripts. The tool creates a
universal multiplatform installer that
runs on any system. It also installs the
Java Virtual Machine run-time envi-
ronment, if needed, on the target sys-
tem. Icons, shorteuts, or shell seripts

are installed, if appropriate, on the tar-
get platform to launch your applica-
tion. A unique Web Install feature al-
lows installations directly from the
Internet. www.zerog.com

Marimba’s Castanet is an infra-
structure that enables the automatic
distribution and management of appli-
cations and content over the Internet.
These items include Java applications,
Java applets, JavaBeans, web pages,
and other types of content. To use Cas-
tanet, your target platform must have
the Castanet Tuner installed. And,
you need to be running a Castanet
server to deliver your applications or
content. www.marimba.com/products

Porting and Code-Translation Tools:
Porting tools generate Java bytecode
from other languages. This allows a de-
veloper to leverage his existing code-
base and experiences in another lan-
guage, such as C++ or Visual Basic.
Translating code can also act like a
bridge to learning Java development.
After conversion, you can read the gen-
erated source code and see how your al-
gorithms and classes look in Java. This
can assist your learning curve.

Applet Designer Enterprise 1.7,
from TvObjects, is an add-in compo-
nent for Visual Basic that converts en-
tire Visual Basic projects to Java.
www.tvobjects.com/products/enterprise.html

C2J is a basic freeware C++ toJava
translator, available courtesy of Chris
Laffra of the IBM T.J. Watson Re-
search Center, Yorktown Heights,
N.Y. members.aol.com/laffra/c2j.html

Delphi2Java Database Edition,
from PowerBBS Computing, converts
your Delphi code into Java applets or
applications. www.javadelphi.com/db.htm

Decompilers and Obfuscators: Decom-
pilers take a compiled .class file and try
to reconstruct the original Java- com-
patible source-code file for the class
(java files). This comes in handy, for in-
stance, when you've lost the source
code for your own project, but have the
binary compiled files. It can also be
used, however, to reverse engineer an-
other developer's class files to deter-
mine trade-secret algorithms, or to as-
sist in software piracy. To protect your
code from decompilation, another tool,
called an obfuscator, can remove cer-
tain symbols from your class files and
replace them with fake information in-
tended to confuse decompilers.

Mocha, the first decompiler for




Designed For Portahility

ADS822
10-Bit 40MH:z

* High SFDR

e Low Power

e Low Gost

e Power Shutdown

A Dynamic Combination

Get the highest performance in a wideband 10-bit digitizer channel
on a single +5V supply. OPA680 driving the ADS822 brings low
power and price to your size constrained portable applications.

OPA680—+5V ADC Driver Solution

OPA680 is a unity gain stable voltage feedback op amp with
optional power shutdown. OPA68Q's new internal architecture
provides slew rate and full power bandwidth previously found
only in wideband current feedback amplifiers. Using a single +5V
supply, OPAB80 can deliver a 1V to 4V output swing with over
100mA drive current and 150MHz bandwidth.

Key Specifications:

High Gain Bandwidth Product ...........cc.ocooevirevccen 300MHz
High Slew Rate..........coovimviereiecec e 1800V/ps
ShutdowWn POWET ..ot 1mwW
PaCKAQES.......cveveeeirei e S0T23-6, SO-8, DIP

OPAB80 is priced from (51.79) in 1000s.*

Z www.h“"'nrﬂwn.com

ADS822—10-Bit, 40MHz Versatility

ADS822 is a new pipeline, CMOS A/D converter that operates from
a single +5V supply. This high performance, low cost converter is
complete with a 10-bit quantizer, high bandwidth track/hold, and
high accuracy internal reference. ADS822 features low 200mW
power dissipation, with an optional power shutdown, while
providing a solid 60dB SNR through 20MHz signal inputs.

Key Specifications:

LIS OO
High SFDR
Low Power
PACKAGE .......vocveeeieeree et
ADS822 is priced from (§5.95) in 1000s.*

OPABBO0—FAXL/NE# 11426 » Reader 84
ADS822—FAXLINE# 11385 » Reader 85

*Recommended resale in US dollars; FOB USA.

BURR - BROWN?®

Burr-Brown Corporation ¢ P.0. Box 11400  Tucson, AZ « 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « http://www.bure-brown.com/
Distributors: Amow; (800) 777-2776 « Digi-Key Com: (300) 338-4105 » Insight Electronics: (888) 488-4133 » J.L.T. Supply: (300) 246-9000 » Sager Electronics: (300) 724-3780 » SEMAD (Canada): (800) 567-3623



ELECTRONIC DESIGN / JULY 20, 1998

TECH INSIGHTS JAVA DEVELOPMENT TOOLS |

Java, is available at www.brovhaha.com/
~eric/computers/mocha.html. Unfortunately,
since the author recently passed away,
it may not be updated anytime soon.
Borland, however, has included Mocha
and its companion obfuscator, Crema,
in their Jbuilder product. Other de-
compilers include DeJaVu from Inno-
vative Software GmbH www.isg.de/
0tW/Java/ and WingSoft Corp’s
WingDis www.wingsoft.com/wingdis.html.
Some available obfuscators are
Eastridge Technology’s Jshrink, www.
e-t.com/jshrink.htm/ and Hashjava (now
called SourceGuard) from 4th Pass
Software Corp., www.sbkiech.org/hashjava

| .html. Crema, the companion of Mocha,

was available at jovo.cern.ch:80/CremaEl/
DOC/index.himl. At the time this report
was written, however, the URL was
not operational.

Other Tools: TakeFive Software
has a language-independent develop-
ment environment that supports
Java, SniFF+J. it’s suitable for build-
ing large client/server applications
utilizing both Java and C/C++. It al-
lows working with multiple program-

ming languages in one unified envi-
ronment. The integrated object-ori-
ented development environment of-
fers code comprehension,
configuration management, project
management, and version control
and documentation tools. It also pro-
vides the ability to manage teams of
developers working on large projects
in heterogeneous computing envi-
ronments.www.lokefive. com/langjova.htm
ObjectShare’s Parts for Java Pro-
fessional is a toolset designed to fully
support teams building distributed
applications. It offers integrated sup-
port for PVCS, tracks changes, com-
pares versions, and manages develop-
ment projects. www.objectshare.com
NobleNet’s Nouveau is the indus-
try’s first distributed application-de-
velopment environment. It is de-
signed to automate the generating and
integrating of diverse CORBA, COM,
Java, and RPC-based applications.
Previously, developers could only
communicate through bridge transla-
tion layers. The benefits of the new
technology are greater functionality,

% 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

purdy

LECTRONICS
CORPORATION

408.523.8218

email@purdyelectronics.com
www.purdyelectronics.com

Supporting electronics manufacturers for over 65 years
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| nents like tab managers, tree/outlin-

increased productivity, and improved
performance. Nouveau takes a new
and direct approach to middleware in-
teroperability by implementing native
interoperability directly in the appli-
cations. www.noblenet.com/nouveau.him

Apptivity, from Progress Software
Corp., is geared towards development
of business-critical Java database appli-
cations. It provides tools to develop,
test, and maintain Java business appli-
cations. Apptivity Server manages ses-
sions, executes Java application logic,
and handles database connectivity.
apptivity.progress.com/java/apptivity/apptivity.htm

Rational Software Corp. makes a
CASE tool with support for Java,
called Rational Rose 98. This graphical
component-modeling and develop-
ment tool lets you model software ap-
plications. You can also perform |
graphical visualizations of your appli-
cations using the industry-standard |
Unified Modeling Language. Rational
Rose 98 supports round-trip engineer-
ing. Visual Quantify lets you visually
identify performance bottlenecks in
your Java code. www.rational.com

JavaBean Component and Class Suppli-
ers: Stingray offers JavaBean compo-
nent libraries. Their Object Grid/J and
Objective Blend tools package 30
Java/AWT extensions, which add pro-
fessional GUT functionality to Java ap-
plications. www.stingray.com

The KL Group develops Jclass Jav-
aBeans component libraries for pro-
fessional GUI development. Available
Beans include hierarchical grids,
table, charting, data input and valida-
tion, as well as essential GUI compo-

ers, and multi-column lists. www.klg.com
RogueWave Software offers Stu-
dioJ, a suite of integrated JavaBeans
components, AWT and JFC GUI ex-
tensions, and grid, chart, and SQL
database tools.
www.roguewave.com/od/studioj

Ralph Spindell is the founder and
execulive producer of WebSpin
(www.spindell.net/webspin), a con-
sulting company that specializes in e- |
commerce solutions for small and
medium-sized businesses, and has
provided consulting services to major
corporations such as IBM. He can be
reached at ralph@spindell.net or
www.spindell.net for Internet consult-
ing, e-commerce, and web site design.
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Low Cost Rail-to-Rail

)

Rail-to-Rail Input and Output

Burr-Brown's new OPA343 series CMOS op amps provide the best
rail-to-rail performance at an unbelievable price. Output swings to
a mere 1mV from the supply rails with 100k loads. With 10k
loads, output swings to within 10mV—better than you are using
now. And, input common-mode voltage range extends 500mV
beyond the supply rails, so it works in all circuit configurations,
including G=1 buffer

It’s Fast, Too!

With 6V/us slew rate and 5.5MHz bandwidth, the OPA343 is not
just another sloooow CMOS amplifier. Its excelient dynamic
performance and wide input/output swing make it great for audio
applications ot driving A/D converter inputs. Its low supply current
(850pA) also makes it suited to a wide range of portable and
battery operated equipment.

Single, dual, and quad versions—S0T-23, MSOP, SSOP, SO, and
DIP—provide true design flexibility.

Key Specifications:

< [nput SWING .o 500mV beyond the supply rails
© QUEPUL SWING ..o 1mV from the supply rails
@ BANAWITN ..o 5.5MHz
@ SIBW RALE ...t 6V/us
CTHDHN oo 0.0007% at 1kHz
* SUPPIY BANGE ...vvvieeceeercrcccrc e +2.5V to +5.5V
e Quiescent Current .........ocooeerevercncrcicnians 850pA/Channel
Package Options

OPA343 (SiNGIE) ....everreerrrrercereerinins S0T-23-5, S0-8, 8-Pin DIP
OPA2343 (dual) ..o MSOP-8, SO-8, 8-Pin DIP
OPA4343 (quad)........cocoouverueruernnnn SSOP-16, SO-14, 14-Pin DIP

OPA343 series priced from§0.267channel (quad) in 100k.
FAXLINE # 11439 « Reader No. 87
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Embedded DSP Core Successfully
Juggles Critical Design Parameters

Satisfying High-Volume DSP Applications Calls For An Optimum
Balance Between Performance, Price, and Power Consumption.

hat about its performance?
W That’s the question most de-
signers ask whenever a new
microprocessor or digital signal proces-
sor (DSP) architecture is introduced. If
this performance does not outdo almost
every comparable device, it will quite
often not be considered a real break-
through. In the real world, however,
there are three basic “technical” crite-
ria (nicknamed the three P factors) af-
fecting a designer’s opinion about
whether a device is suited for a particu-
lar application: performance, power
consumption, and of course, price. Find-
ing a suitable balance between these
three P factors is not an easy task at all.
But, that task has now become eas-
ier. Siemens Semiconductors, Munich,
Germany, has announced a new DSP
core architecture for systems on a chip.

Alfred Vollmer

This architecture considers all three P
factors simultaneously. Systems on-a-
chip are typically employed in high-vol-
ume applications, such as consumer
products like mobile phones, which
leads to the price factor becoming a
very sensitive issue. But, so are the
other two P factors. For example, sin-
gle-chip systems for GSM mobile
phones require a significant amount of
DSP performance and low power con-
sumption. A long battery life has be-
come one of their major themes in tech-
nical marketing.

Keeping these factors in mind,
Siemens Semiconductors created
Carmel, its new 16-bit integer-core ar-
chitecture for embedded DSP applica-
tions. “We do not intend to receive the
olympic gold medal for creating the DSP
with the world's highest performance,”
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One of the architectural features of the Carmel DSP core is two independent data memories
(Memory A and Memory B). These dual memories allow two memory operations to take place
simultaneously. If the memories are dual-port types, four simultaneous accesses are possible.

states Dr. Reinhard Rueckriem, direc-
tor of Siemens Semiconductor’s DSP
project group. “We concentrate on the

commercially important parameters: |

performance, power, and price.” Look-
ing at Carmel’s three P factors, Rueck-
riem first comments on the price, “We
are looking for Carmel applications with
really low power consumption, requir-
ing chip prices in the $5-to-$10 range.”

M-MIPS

Until now, a device’s overall perfor-
mance was determined by multiplying
the clock rate with the number of exe-
cution units. For example, 1600 MIPS
(Million Instructions Per Second) would
be the rating for a device with eight ex-
ecution units running at 200 MHz.

To describe the performance of its
new Carmel architecture, Siemens cre-
ated a new physical dimension for mea-
suring performance: M-MIPS (Multiple
MIPS). Carmel offers a performance of
120 M-MIPS. As Carmel is able to per-
form up to 15 basic operations in paral-
lel, its overall performance is higher
than just 120 MIPS. Multiplying 15 par-
allel operations with 120 MIPS results
in a performance of 1800 MIPS (in spe-
cific applications only).

Siemens did not use the conven-
tional, speed-up-the-clock approach to
achieve this high performance. Speed-
ing up the clock increases power con-
sumption and makes memory-access
timing more critical. “We analyzed the
main algorithms and tried to create an
architecture that allows us to process
the main algorithms within a lower
number of clock cycles,” explains
Rueckriem. Of course, fewer clock cy-
cles implies that the same performance
may be achieved with a significantly
lower clock frequency. Furthermore,
Carmel allows the use of synchronous
memories for data and program memo-




Spoeea, .

>

OPA3681

A Great Triple Play!

The OPA3681 is Burr-Brown's first triple op amp in the high-speed
product family. Requiring a low 6mA/ch supply current, it features
the high slew rate and low gain stability of a current feedback
design with a high power output stage. OPA3681’s optional
disable is useful for power savings in portable devices, or
implementing simple multiplexing circuits.

A +5V Single Supply Winner!

0PA3681's new output stage architecture delivers high output
current with minimal voltage headroom and crossover distortion.
Using a single +5V supply, the OPA3681 can deliver a 1V to 4V
output swing with over 100mA drive current and 150MHz
bandwidth—an excellent RGB line driver or single supply ADC
input driver. Priced from @in 1000s.
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Key Specifications:

« Wideband +5V or 5 Operation................ccevcne. 225MHz (G=+2)
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