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Amazing What You Can Do 
With The Right Connections. 
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With New 
OrCAD Layout, 
You'll Improve 

Communication 
Across The Board. 

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

It takes new OrCAD Layout. No other 

PCB solution connects you electronically 
with so many kinds of information, to reduce 

rework and deliver an accurate, correct 
board faster. 

Start your board design with OrCAD 

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

it to OrCAD Layout. 

OrCAD Layout also accepts mechanical 
constraints and floor plan data from 

ProEngineer. SDRC. and SolidEdge. It 
includes OrCAD’s shape-based autorouter, 

and a Cadence SPECCTRA interface for 
high-speed designs. GenCAD/GenCAM 

outputs pass completeCAD information to 
fabrication, assembly and test systems. 

Want better communication across your 
entire design process? Connect with OrCAD 

and get the details on new OrCAD Layout. 
Visit us at www.orcad.com/layout 

or call 1-SOO-671-9506. 

OrCAD Layout is a registered trademark and OrCAD Capture CIS is a trademark 
of OrCAD. Inc. All other trademarks mentioned are property of their respective owners. 

EDA for the Windows NT Enterprise 

OrCAD Si 
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Applications 101: Power Amplifiers 
Bode Plot 

0* 

Composite Circuits 

rur)¡¿»rt“-’-™) .p.xd 

175V 

PA44 

□P07 

-175V 

High Accuracy Composite 

DAC PA85 
i1mA 

PA08 

8 212 PA85 
-132V 

V -132V ATE Pin Driver 

High Voltage Amplifiers Product Selector Guide 
Package Model Supply 

■50V 
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PA42 

Dynamic Focus, CRT Display 350V 

DC 
FOCUS 

New Computer Aided Design Tool Automates 
Designing With High Voltage Amplifiers 

PA08 
PA41 
PA42 
PA44 
PA85 
PA88 
PA89 

30V-300V 
100V-350V 
100V-350V 
100V-350V 
30V-450V 
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150V-1200V 
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Slew 
Rate 

30V/ps 
40V/ps 
40V/ps 
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Max 

8.5mA 
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25mA 
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6mA 

5980 N. Shannon Road 

Tucson, Arizona 85741-5230 

www.apexmicrotech.com 

IOUT 
Peak 

200mA 
120mA 
120mA 
120mA 
350mA 
200mA 
100mA 

T0-3 
T0-3 
SIP 
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PowerDip 

Features 
• No Thru-Hole Pins 
• Auto Assembly Compatible 
• 0.6" L X .55" W footprint 
• 120mA output PEAK 
• ±50V to ±175V supply 
• Monolithic MOS technology 
• Priced $17.90 in 100s 

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

stability analysis 
internal power dissipation 
current limit 
PWM filter design 

This spreadsheet also includes 
examples which can be used 
as tutorials on power op amp 
design. This design tool is 
free and can be downloaded 
from the Apex web site at 
www.apexmicrotech.com. Upon 
execution it is suitable for 
Excel 5.0 through Excel 97. 

800Vp-p 500kHz Deflection 

For Beam Deposition System 

8th Edition 
Data Book 
Here's your Power Line¬ 
ar and PWM Amplifier 
applications text book. 
The 8th edition Apex 
Power Integrated 

Circuits data book 
contains: 

24 Application Notes 
75 Power Linear product 
data sheets 
11 PWM Amplifier product 
data sheets 

Request your free 

copy today! 

On the web: 
www.apexmicrotech.com 

By E-mail: 
prodlit@apexmicrotech.com 

By phone: 
1-800-862-1021 

8 
PEX 

PA44 
New Surface Mount 
350V, 120mA 
Monolithic 
Power Op Amp 
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What’s it going to take 

© 1998 Lucent Technologies 



Speed alone does not make a champion DSR 

It takes economy too. Lucent's DSP1621O boasts 

LUCENT’S DSP16210 
the perfect mix. Designed by the crew at Bell Labs, it runs up 

to 9 complex speech coders, like a GSM EFR, on a single chip. 

No external memory required. And it slashes power usage 

up to 80% to less than 45mW per channel. So you can build 

all kinds of communications machines leaner and meaner 

Base stations with half the electronics cost. Rack modems 

with less cost per channel. Revved for more? Motor on over 

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

i c r °e/ect 
r ° n i c s 9ro Up
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TODD 
POWER SUPPLIES 

^DUS^ 

EXECUTIVE 

SUPPtÆ 

350W 

PICMG Compliant! 
Great Performance! 
Priced Right! 
✓ 150W in 3U X 8HP 
✓ 350W in 6U x 8HP 
✓ Hot-swappable 
✓ Forced current sharing 
✓ Internal or-ing diodes for N+1 redundancy 
✓ Universal AC input with PFC 
✓ 48VDC input version available 

TODD 

CPCI 
SERIES 
POWER 

SUPPLIES 
LEAD 
THE 

INDUSTRY 

150W 

TODD PRODUCTS CORP. 
50 Emjay Boulevard, Brentwood, NY 11717 USA 

800 223-TODD • TEL: 516 231-3366 • FAX: 516 231-3473 
EMAIL: info@toddpower.com • WEB: http://www.toddpower.com 
Giving you the power to build better products. 
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TECH INSIGHTS 

34 Comm-Fusion Engine Bridges Multipie Protocols 

At Near-Gigabit Speeds jMbk 

• It slices, it dices, it makes lovely ZiiyTr* 
julienne ATM packets... handling WTftvFÍ 
ATM, Ethernet, and TDM traffic, 

this dual-CPU, multi-PHYcommuni¬ 

cation processor does it all— and docs it well. 

48 System-Class CPLDs Zip Along At Flank Speeds 

Of 110 MHz 

• The high-density ispLSIfamily’s arsenal 

packs 840 macrocells, delivers up to 43,750 

PLD gates, and sports 312 HO pins. 

BOARDS & BUSES 

59 VME Maintains Its Ironclad Position As A High-

End Bus Architecture 

• Its heritage and infrastructure are un¬ 

matched, and new schemes such as VME320 

and vPCI are paving the path to the future. 

70 Standards Watch 

• Open networking fuels the next major ad¬ 

vancement in industrial automation 

72 The BUSiness Report 
• Serial dataflow architectures 
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lots oí people sell chip inductots. 

But only ours come packaged with new ideas. 

MULTILAYER TECHNOLOGY WITH FERRITE MATERIALS 

THIN FILM TECHNOLOGY WITH CERAMIC MATERIALS 

WIRE WOUND TECHNOLOGY WITH ALUMINA 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 inductors 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 

project. We’ll meet your challenges. Call 1-800-831-9172 or visit www.murata.com. /nnwater tn ftectronics 

© 1998 Murata Electronics North America, Inc., 2200 Lake Park Drive, Smyrna, Ga. 30080. All Rights Reserved. 
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TEST & MEASUREMENT 

87 FireWire Heats Up The Action On The VXIbus 

• IEEE-1881, interfaces, multifunction cards, 

and other updates make this test industry stan¬ 

dard a good bet for the future. 

94 Accelerated Design Verification And VXI Make A 

Perfect Match 

• Need to account for unexpected operating en¬ 

vironments? The VXIbus is the way to go for 
hardware-in-the-loop testing techniques. 

102 Test & Measurement Products 

QUICKLOOK 

112 Ideas For Design 

• Power amplifier bufferf eatures digital bias 

adjustment 

• Maximum-power-point-tracking solar bat¬ 

tery charger 

• Predict ESD response using first-order dif¬ 

ferential equations 

• Just two ICs can create an accurate guitar 

tuner 

124 Pease Porridge 

• Bob’s mailbox 

12Ó New Products 

• Analog 

•EDA 

• Boards & Buses 
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LOOKING AHEAD: October 1, 1998 

Special Digital Section:. 

Embedded Operating Systems 

Portable-By-Design/Wireless 
Supplement:. 

Digital IC technology is the focus of this section, which will 
contain a half-dozen Design Application articles on tips for 
using CPLDs, os well as a Special Report on CPLD technology. 

This special report by Contributing Editor Loren Werner will 
examine how embedded operating systems are striving to 
meet the need for enhanced productivity levels. 

Abstracts of several technical presentations made at the 
Wireless Symposium, as well as the Portable By Design 
Conference, Feb. 9-13, are contained in this supplement 

COVER ILLUSTRATION BY: 

BRUCE JABLONSKI, 

BOB MOYER 

Permission is granted to users registered with the Copyright Clearance Center 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 paid directly to the CCC, 222 Rosewood 
Drive, Danvers, MA 01923 (Code No. 0013-4872/94 $2.00 + 1.00). Can. GST 
#R 126431964. Canada Post International Publications Mail (Canadian Distribution 
Sales Agreement Number 3441 17). Copying done for other than personal or internal 
reference use without the express permission of Penton Publishing, Inc. is prohibited. 
Requests for special permission or bulk orders should be addressed to the editor. 
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One-Stop Shop! 

For volume pricing on passive, interconnect and electromechanical product, call and ask for: 

DIGI-KEY Volume Business Division 
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EDTN 
network 
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See Electronic Design Online's 
Table of Contents to preview 

what's in store for you on the web! 

NOW ONLINE: 
Get In On The Fun! 
Beginning October 1, Electronic Design will be holding a contest for EEs who 
fancy themselves as creative writers. It you like to write short stories or enjoy 
composing poems, now's your chance to show off your skills. But here's tne 
catch--your prose must contain as many names of EDA tool vendors as 
possible, and the piece cannot exceed 300 words in length. 
The contest will run until November 30. Winners will be announced via Elec¬ 
tronic Design Online on December 15, and they will be awarded one of a 
group of prizes donated by EDA tool vendors. Sourd like fun? For further de¬ 
tails, see our home page atwww.eiecdesign.com. 

TECHNOLOGY LAB 
Purchasing multiple items on the web with just one click 

NEWS 
Up-to-the-minute industry news updates via the EDTN Network 

COMEDY CLUB 
The Temperature and Physics of Hell 

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

ELECTRONIC DESIGN ONLINE 
TECHNOLOGY APPLICATIONS PRODUCTS^ SOLUTIONS 

Info Source 
•QuickLook 

•Ideas For Design 

•New Products Section 

•Recent Issues 

Technology Lab 

Careers 
•Job Bank 

•Currents & Careers 

Extras 
•Columns 

•Distributors 

Community 
•Book Shelf 

•University 

•Trade Shows 

•Engineer Store 

•Comedy Club 

e-link 

About 
Electronic Design 

ONLINE OVERVIEW 

ELECTRONIC DESIGN ONLINE 
—your best source for technical 

information on the World Wide Web! 
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FFT Spectrum Analyzers 
• 100 kHz realtime bandwidth 

• 90 dB dynamic range 
• SR7Ô5 (2 channel w/source)...$10,950 

• SR7Ô0 (2 channel w/source)...$995O 

• SR770 (1 channel w/source) ....$6500 

• 5R760 (1 channel)......................$4950 

DDS Function Generators 
• 1pHz to 30 MHz frequency range 

• Arbitrary waveforms 

• DS335 (3 MHz).$995 

• DS340 (15 MHz).$1195 

• DS345 (30 MHz).$1595 

Ultra Low Distortion 
Audio Function Generator 
• -100 dB THD 

• 1 mHz to 200 kHz frequency range 

• DS360...,Ç..,.$2395 

Time Interval Counters 
• 25 ps single-shot resolution 
• 1.3 GHz Maximum frequency 

• SR620.$4950 
• 5R625 (with rubidium timebase and 

2 GHz prescaler input).$14,050 

Digital Delay/Pulse Generator 
• 4 delay channels, 2 pulse channels 

• 50 ps jitter, 5 ps edge resolution 

• DG535.$3650 

LCR Meters 
• 0.057« accuracy (SR720) 
• Built-in test fixtures 

• SR72O (100 kHz).$1995 

• SR715 (10 KHz).$1295 

Thermocouple Monitors 
• 16 channels 

• O.T C resolution 

• B,E,J,K,R,S and T type thermocouples 
• SR630 . $1495 

Programmable Filters 
• 2 channels, 100 kHz, -115 dB/octave 

• SR640 (lowpass).$2990 

• SR645 (highpass). $2990 

• SR650 (highpass/lowpass).$2990 

Stanford Research Systems offers a family of high performance eng’neering instruments for a wide 
range of applications. Call us for details on these products and for our complete catalog of Test & 
Measurement equipment. 

iSRSl 
All prices U.S. list 

Stanford Research Systems 
'290-D Reamwood Avenue Sunnyvale, CA 940Ô9 Email: info@srsys.com 
TEL(405)744-9040 • FAX (400)744-9049 WWW: www.srsys.com 
Visit our web site for a list of our international representatives. RtADER service 170 
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LET FREEDOM RING 
The people have spoken, and now 

there's a choice. The industrys first 

64Mb SLDRAM samples are available from Micron. 

So you have a cost-effective, industry-standard alternative 

to other high-bandwidth solutions. ♦ Since SLDRAM is 

supported by a 24-member consortium of companies, 

you can count on high volume from multiple suppliers, with 

a clear road map to the future. Micron is 

currently sampling 400 MHz, 2.5V devices 

in both 4 Meg x 16 and 4 Meg x 18 organizations, 

with both horizontal and vertipal 64-pin configurations. 

♦ Call 1.208.368.3900 or visitwww.micron.com/mti 

for more about sampling SLDRAM. Because there's 

nothing so sweet as the taste of freedom. 

piCRON 

www. micron c o / m t i 

©I 998 Micron Technology, Inc. Micron is a registered trademark of Micron Technology, Inc. 
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PICO 
Low Profile .2” ht. 
Surface Mount 
Transformers & 

Inductors 

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

Delivery-
stock to one week 

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

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

PULSE 
TRANSFORMERS 
10 Nanoseconds to 100 
Microseconds. ET Rating to 
150 Volt-Microsecond. 
All units manufactured 
and tested to MIL-T-21038. 

See EEM 
or send direct 

for Free PICO Catalog. 
Call toll free 800-431 -1064 

in NY call 914 738-1400 
FAX 914-738-8225 

rl\i Electronics,Inc. 
143 Sparks Ave., Pelham, N.Y. 10803-1837 

E Mail-HL SC 73A @prodigy-com 
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One supplier, many advantages. Your day is filled with tough 

decisions. Where to turn for relays, switches and sensors doesn't have to be one of them. At 

Omron, we not only provide an unsurpassed selection of components, we offer application 

engineering support as well. You'll work directly with Omron’s sales engineers who can answer 

your technical questions, help you implement design modifications and more. And consider this: 

we can package parts to perfectly match your insertion equipment. We also offer EDI for greater 

flexibility in order scheduling. In addition, by boxing and barcoding to your requirements, we can 

streamline your receiving process. Just a few ways we make your job easier. Learn more. Contact us by 

We offer an unsurpassed selection of highly reliable 
relays, switches and sensors. 

phone (800-55-0MR0N), fax (847-843-7787), 

e-mail (omroninfo@omron.com), website 

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

specifications, ControlFax (847-843-1963). 

omRon 
Giving you every advantage. 
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£ 199$<nic¡ Corporation. Intel and Podium-



P»- www.intel.com/PentiumII/Xeon | processor is energizing workstations everywhere. 

r t ] station 

The Pentium II 
Xeon Processor. 

The new Intel Pentium® II Xeon™ processor is all about 

power. In fact, it's our most powerful microprocessor ever for 

workstations. Its large memory and fast cache bus get you 

through complex designs with ease. 

Now you can work more efficiently, spending less time on verification 

and more time designing. And with a unified Intel -based workstation, teams 

can work together more efficiently across the entire enterprise. It's no wonder 

that leading applications like Synopsys Chronologic VCS. Cadence Design 

Systems Allegro and Mentor Graphics XRAY Debugger are being developed 

specifically for Intel-based workstations. 

Visit our Web site to find out more. You'll see how the Intel Pentium II Xeon 

pentium II 
xeon.i 

»WOCttlOW I 

intel 
The Computer Inside.' 
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Tom Halligan 

Editor-in-Chief 

thalligan@penton.com 

♦ 5v 40 pin CM 
♦ 27.000 steps/second. 
♦ 16 million step motions. 
♦ Pulse and Direction output. 
♦ 8 user FO lines. 
♦ Simple ASCII commands. 
♦ Live serial or parallel interface. 
♦ Programmable Accel/DeceL 
♦ Programmable Rates. 
♦ Supports 64K External Memory. 
♦ Host or stand-alone operation. 
♦ Home Seek and Limit detection 
♦ Motor power-down mode. 
♦ External single-step (Jog) mode. 
♦ Program control for conditional 

branch, loop, jump commands. 
♦ Readback position, rate, etc. 
♦ Connects to full-step, half-step, 

quad-step, micro-step drivers. 
♦ Many, many more features ! 
♦ Prototyping Kit available -

can be run from PC serial port. 

The CY545 is available from stock ® 
$75/each. $50/25. $45/100, $25/lk. 
The CY550 is similar to the CY545, 
with additional on-the-fly interactive 
control for systems requiring complex 
motions. Available from stock (/ 
$95/each, $75/25, $57/100, $30/lk. 

CYB-5xx prototyping kit is available 
starting at $150. Add CY545 or CY550 
chip. Wirewrap area for custom driver 
circuit. LEDs on motor signals and user¬ 
bit outputs Optional 8-character status 
display, memory, and serial cable 
available. Free catalog on Control ICs. 

www.ControlChips.com 

The 1OOO-Year Digital Reich? 
scan a lot of business and consumer magazines because I want to know the 

high-tech information de jour of my non-trade editorial cousins. I’ll peruse 

Business Week, Fortune, and Forbes to see which technology articles the 
Captains of Industry are digesting. And I’ll read UPSIDE, Fast Company, 
and Wired to see what the techno-hip are reading. 

Although I’m pleased to see more science and technology replacing mutual 

fund and retirement planning articles in the business magazines, I’m dis¬ 

mayed to see a lack of objective, critical analysis, and the overuse of market 

projections that seem a bit high at times. But, at least they’re trying to inform, 

even if it’s at a basic level. Of course, the surge in computer advertising is also 

a great motivator for these magazines to boost their high-tech coverage. Hey, 

they’re capitalists writing to capitalists. 

Then we have the new wave of technology magazines that are written by 

the technohip to a readership who want to be technohip. I coined that name af¬ 

ter I read the cover article in the August issue of UPSIDE that contained the 
following words: technoimperialists, technofailures, technoanarchists, tech¬ 

noreactionaries, technoutopians, technojugen, technoabsolutism, and techno¬ 

fascists. (Obviously you can see why I’m in a techno state of mind right now, 

but I’m hoping it will wear off in a few days). 

The article, and articles like it, read as if the writers all double-majored in 

English and history. It’s amazing how many demons these writers can find un¬ 

der the motherboard. This particular article basically warns us that if we don’t 

watch out, a couple of the above technogroups could be the incubator for 

“building the 1000-year Digital Reich.” Scary? Nah. But it was a better Au¬ 

gust beach read for me than a Stephen King novel. 

Electronic Design and other technical trade magazines stay focused on 
the technology. That’s definitely our mission. You go elsewhere for your gen¬ 

eral technology news and information—to sources that you trust, which prob¬ 

ably coincide with your personal and political views. But, I do wonder if tech¬ 

nology is getting a fair shake from the mass media. Is technology being 

presented fairly, accurately, and objectively? Are those general-interest 

business and technology writers and commentators doing a decent job? 

Overall, I’ll give them a C rating. Their main failures are not providing well-

thought-out critical analysis, and continuing to go back to the same tired “ex¬ 

pert” sources for quotes. 

As more high-tech tools creep into our daily lives, I would hope that busi¬ 

ness and general technology editors and writers will soon go beyond the popu¬ 

lar industry analysts’ quote machines, and dig deeper to find the technical peo¬ 

ple who can really help them understand and explain the technologies they are 

charged with describing. 

Cybernetic Micro Systems 
PO Box 30IXI ♦ San Gregorio CA 94074 
Tel: 650-725-3000 ♦ Fax: 650-726-3003 



right CompactPCI solution 

it’s time for a little PEP talk. 
When you need reliable, high performance computing in industrial and harsh environments, 
count on PEP...the experts in tough CompactPCI applications. We’ll show you how to 
maximize your industrial computing power, functionality and versatility...without draining 
your budget to pay for unwanted bells and whistles. 

Choo*« from our brood CompactPCI product rang*««« 

• 3U and 6U single-board computers 
• Fast Ethernet LAN controllers 
• Universal graphics boards 
• Image processing hardware 
• Multi-function high-speed analog I/O cards 

• Intelligent Profibus controllers for linking 
CompactPCI and Profibus networks 

• Smart CAN controllers 
• Rack systems and tower enclosures 
• Custom design and engineering capabilities 

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

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

Visit us on the web at www.PEP.com reader service i s6 

Modular Computers 

A little PEPmMM a- lot ofp ower. 

PEP Modular Computers, Inc. 
750 Holiday Drive, Building 9 
Pittsburgh, PA 15220 
412/921-3322 
Fax: 412/921-3356 
E-mail: info@pepusa.com 
Toll free: 800-228-1737 





Go faster. 
Start now. 

New memory core technology boosts PC graphics performance up to 100%. 

Without changes in motherboard design. 

Microprocessors keep getting faster 
while memories struggle to keep 
pace. Most new memory devices 
provide faster data transfer rates by 
improving I/O interface. NEC 
takes a more radical approach. 
We’ve redesigned the memory core 
and introduced a powerful new 
architecture called Virtual Channel 
Memory (VC Memory). 

The new architecture 
features flexible, multiple 
channels with cache SRAM 
between memory cells and 
the I/O interface. The channels 
store prefetched data while the 
cells perform read and write 
operations. These innovations 

result in higher throughput, faster 
random access and lower latency. 

Introducing 64Mb Virtuai 
Channi i Synchronous DRAMs 

I he first silicon incorporating 
the new technology is our 64Mb 

Virtual Channel 
Synchronous DRAM 
(VC SDRAM). It 
features 16 virtual 

channels, each with 1,024 bits 
of SRAM. Our VC SDRAMs can 
raise the graphics performance of 
PCs up to 100%, and boost 
overall system performance by 
approximately 20%. These new 

64Mb memories are organized in 
two banks configured as x4, x8 
and xl6 bits. They offer three 
speeds: 100, 125 and l43MHz. 

The future standard. available now! 

NEC is offering VC Memory 
technology at no cost to all 
memory manufacturers. We’re 
convinced this architecture will 
become the de facto industry 
standard. Virtual Channel 
SDRAMs offer an immediate low-
cost solution for designers working 
on post-SDRAM main memory. 
For more information, contact 
your nearest NEC representative. 

On the Internet at http://www.ic.nec.co.jp/index e.html 
For fast answers, call us at: 
USA Tel: 1 -800-366-9782.Fax:1 -800-729-9288. GERMANY Tel:0211 -650302.Fax:0211 -6503490 THE NETHERLANDS Tel:040-445-845.Fax:040-444-580. 
SWEDEN Tel:08-638-0820.Fax:08-638-0388. FRANCE Tel:1 -3067-5800.Fax:1 -3067-5899. SPAIN Tel : 1 -504-2787.Fax:1 -504-2860. ITALY Tel:02-667541 .Fax:02-66754299. 
UKTel:1908-691133.Fax:1908-670290. HONG KONG Tel:2886-9318.Fax:2886-9022. TAIWAN Tel:02-719-2377.Fax:02-719-5951. KOREA Tel:02-551 -0450. 
Fax:02-551-0451. SINGAPORE Tel:253-8311.Fax:250-3583. AUSTRALIA Tel:03-8878012.Fax:03-8878014 JAPAN Tel:03-3454-1111 .Fax:03-3798-6059. 

just imagine 

NEC MULTIMEDIA 
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Integration Trend Builds Steam 

Dictated by end systems that must continue to offer more for less, analog and 

mixed-signal IC manufacturers continue to refine their processes to pack 

more functions on the same chip. And, this is especially true in digital cellu¬ 

lar and personal communications service (PCS) telephones that shrink so 

rapidly with time. Every new generation offers more features, including smaller 

housings that fit in a user’s palm—without penalizing the battery or the wallet. 

This drive is gathering momentum as semiconductor suppliers strive to 

put system-level solutions on a single die. While the single chip solution is far 

fetched for now, the level of functional integration rises ever higher. In fact, 

the most recent trend is to integrate power management and conversion 

functions on the same analog and mixed-signal chip, and offer such combina¬ 

tions at cost-effective prices. 

Until now, the power-supply elements like voltage regulators and dc-dc 

converters, as well as management and supervisory functions, were always 

considered on a separate chip. But, with Texas Instruments’ development of 

the LinEPIC-III analog 0.37-pm Leffective CMOS process, that chip land¬ 

scape is changing. TI is now confident that such power-control functions can 

be integrated with the analog front-end process¬ 

ing functions on a single die, thereby cutting the 

number of components in a wireless phone. 

The LinEPIC is an analog/mixed-signal ver¬ 

sion of TI’s digital CMOS process known as En¬ 

hanced Performance Implanted CMOS (EPIC). 

This third-generation technology is a high-per¬ 

formance, analog CMOS process with good para¬ 

sitic bipolar components. Plus, it features dual 

gate oxides that allow 3.3-V and 7.0-V transis¬ 

tors on the same die. Other features of the en¬ 

hanced process include precision poly-poly ca¬ 

pacitors, high-value resistors, N+ buried layers, 

and other processing steps to make such inte¬ 

gration feasible. As a result, it has enabled merg¬ 

ing of the RF interface, audio codec, speaker dri¬ 

vers, and microphone preamplifier with low-dropout regulators (LDOs), 

switching regulators, and charging switches. This is currently implemented 

in custom designs for next-generation cellular terminals. Standard products 

using the LinEPIC III technology are slated for release sometime next 

year. 

While the technology is cost-effective, smaller, and easier to design, it still 

maintains the overall system performance. In addition, the user doesn’t need 

to worry about the power issues. Meanwhile, efforts are underway to extend 

this capability to include small-signal RF functions on the same chip. The re¬ 

sult will be one integrated analog chip for the celluar market. Additionally, TI 

intends to extend this capability to other analog/mixed-signal product lines. 

TI is not the only company that sees the significance of integrating power¬ 

control functions with analog/mixed-signal devices. In fact, Intel’s design en¬ 

gineers embarked upon such integration with the development of multilevel 

flash memory cells, for example, the StratFlash high-density memory chips 

unveiled last year. This multibit/cell flash-memory technology required non¬ 

standard voltages to perform accurate program and read operations, forcing 

designers to implement a dc-dc voltage converter on the same memory chip. 

While eliminating the need for an external dc-dc converter, the built-in volt¬ 

age converter allows precise control of the cell voltages required to reliably 

and reproducibly place precise amounts of charge on the floating gate of the 

multibit cell. 

Other analog/mixed-signal players are reviewing such a path. It won’t be 

long until many others will join the fray. And, a new integration trend will 

emerge. Maybe some of you are already ahead of the game.... 

Send your comments on this subject to me at abindra@penton.com 
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Spend Less, 

Do More, 
Finish First! 

NATIONAL 
^INSTRUMENTS 

! |goo) 667.5347

ou face many challenges. Your measurement and 

automation systems must be more capable, less costly, 

and delivered yesterday. But you know your requirements 

will change tomorrow... 

With PXI modular instrumentation, you can build 

rugged, flexible systems today that can always do 

more tomorrow. PXI brings together leading open 

Windows, GPIB, and VXI. 

Automated test 

Motion control 
FXi 

Industrial automation 

Computer-based instrumentation 

For your next flexible system, 

PXI Modular Instrumentation - It Just Makes Sense! 

Data acquisition 

Machine vision 

National Instruments brings 

you the widest selection 

of PXI and CompactPCI 

solutions for: 

use the PXI combination of proven 

industry standards to spend less, 

do more, and finish first! 

technologies, including CompactPCI, Microsoft 

www.natinst.com/pxi 
Tel: (512) 794-0100 • Fax: (512) 683-8411 • info@natinst.com READER SERVICE 1S1 



INTRODUCING THE SP505 

SINGLE 
CHIP 

WORLD’S 
ONLY 5V 

Multi-Protocol Serial Interface Transceiver 
From the inventors of software configurable serial interface 
transceivers, Sipex introduces the SP505, the newest generation 
of our SP500 Series. Based on five years of experience, the 
SP505 offers all the features necessary to give your WAN 
Serial port market leading performance - loopback, completely 
internal termination resistors, individual tri-state control for 
convenient DTE/DCE programming are just a few of the 
enhancements we’ve made. 

A single chip SP505 replaces complicated multi-chip designs 
which consume valuable board space. Unlike other multi-chip 
approaches, every SP505 is final tested at Sipex lo meet 
or exceed the physical layer electrical requirements of 
NET1/NET2 and TBR2 ensuring that your WAN serial port will 
meet the standards not just once, but every time you use 
an SP505. 

! 

Number Drivers Receivers Interface Modes Supported Supply Comments 
SP502 6 7 RS-232 RS-422 RS-485 RS-449 +5V 6 drivers and 7 receivers, ideal for 

V.35 EIA-530 Wide Area Network interface applications 

SP503 7 7 RS-232 RS-422 RS-485 RS-449 +5V 7 drivers and 7 receivers, supports DTE or 

V.35 EIA-530 DCE applications 

SP504 7 7 RS-232 RS-422 RS-485 RS-449 +5V on-chip switched resistors for simplified V.35 

V.35 EIA-530 V.36 EIA-530A termination, supports DTE or DCE applications 

SP505 7 7 RS-232 RS-422 RS-485 RS-449 +5V single chip multi-protocol serial interface 

V.35 EIA-530 V.36 EIA-530A transceiver no external termination resistors. 

SP522 2 2 RS-232 RS-422 RS-485 RS-423 +5V, low cost multi-protocol transceiver integrated 

+10V, -10V circuit, individual tri-state control 

SP524 4 4 RS-232 RS-422 RS-485 RS-423 +5V, low cost multi-protocol transceiver integrated 

+10V, -10V circuit, ideal for V.36 applications 

Download our easy-to-use 
multi-protocol designers guide at: 

www.sipex.com/dsheets/mpdesmn.pdf 

Sipeÿt 
SP505 Actual Size 

multi-protocol Serial Interface transceiver at: 
www.sipex.com/dsheets/sp505.pdf 

22 Linnell Circle • Billerica, MA 01821 • Tel: 978-667-8700 • Fax: 978-670-9001 • e-mail: sales@sipex.com 
Sipex is a registered trademark of Sipex Corporation. Other products are the trademarks or registered trademarks of their respective owners. 
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TECHNOLOGY 

NEWSLETTER 

OVI Announces HDL 
Interoperability 
Standard 

Open Verilog International (OVI), 

Los Gatos, Calif., an EDA indus¬ 

try organization, recently an¬ 

nounced its approval of the Verilog 

HDL synthesis interoperability stan¬ 

dard. This OVI standard specifies the 

RTL and behavioral coding style best 

suited for synthesis, as well as some of 

the formal pragmas and directives for 

new tools. Its foundation consists of a 

combination of contributions provided 

by Synopsys, Mountain View, Calif., 

and California-based Cadence’s Syn¬ 

ergy semantics and syntax that was 

used to seed the synthesis interoper¬ 

ability language subset. 

The Verilog HDL interoperability 

standard ensures consistent results 

across a broad spectrum of applications 

when designers reuse designs and intel¬ 

lectual property from other sources. 

Moreover, it will provide a way to ex¬ 

change and protect intellectual prop¬ 

erty. To download a copy of the stan¬ 

dard, go to www.eda.org/vlog-synth. 

Additional information on the standard 

can be obtained by contacting OVI di¬ 

rectly at (408) 358-9510; or at 

www.ovi.org. ca 

Joint MEMS EDA 
Development 
Gets Underway 

The MEMS (Microelectromechani¬ 

cal Systems) industry has virtually 

exploded in recent years driven by 

many new applications in the areas of 

consumer, aerospace, and telecommuni¬ 

cations, coupled with advances in micro¬ 

machining technology. To help support 

this growth, two prime players in the 

MEMS industry, Mentor Graphics, 

Wilsonville, Ore., and MEMSCAP, 

Grenoble, France, have joined forces. 

The prime focus of the partnership 

will be to develop designs tools for 

MEMS-based systems. Mentor’s con¬ 

tribution to this effort will be to lever¬ 

age its expertise in the area of analog 

Two-week turnaround! 
Get HyperCLK™ prototypes 
in as little as two weeks. 

Highest precision 
frequency products 
for clock synchronization 
• Applications from multi-processor 
servers to telecom switches 

• Frequencies to 1GHz 

• <3psec jitter 

• <50 psec output-to-output skew 

• 24-pin DIP and SMT packages 

ro networks corporation 
Tel. (508) 852-5400 
E-Mail - sales@mnc.com 

Web Site - http://www.mnc.com 

mid 
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INTERFAN' 

50,000 Hr 
Cooling Fans 

Featuring: 

• Sealed ball bearing reliability 

• SU, @ and ^certification 

• Impedente & polarity protected 

• Industry standard sizes & mounting 

• Expert technical support 

Connectors and Cable Assemblies 

also available 

ourdir 408.523.8218 
email@purdyelectronics.com 
www.purdyelectronics.com 

Supporting electronics manufacturers for over 65 years 

READER SERVICE 100 

n 

L
E
C
T
R
O
N
I
C
 
D
E
S
I
G
N
/
S
E
P
T
E
M
B
E
R
 
1
4
,
 
1
9
9
8
 



32 AIVI PS 
SURFACE MOUNT 

power to any of today's current hungry 

megaprocessors, Power Trends offers the per-

JUS' 

IT 

feet product—the PT7770 series 

"sledge hammer." It's the only 

single package 32A power mod¬ 

ule available in the market today. 

The surface mount "sledge 

hammer" makes designing with 

the latest high-current, low-

Bus Power Products 

PT6100 1

PT6210/6300 
PT6650 

I 

I 
PT7750 

PT7750+ ■ 

PT7747 Booster _ 

12V P™00 ‘ PT6620 ' PT7720PT7720 +
PT621Q/6300 | PT662° [ PT772° [ PT7748 Booster 

voltage uPs, ASICs and DSPs a snap. It's 90% 

efficient with 5-bit VID programming and dif¬ 

ferential remote sense. 

If you need even more current, add 32A 

current boosters for rock solid power up to 

5V PT6400 PT7705 PT7770 P77700 * 

1A 3A 10A 30A 60A + 

Output Current 

96A or more! 

Contact us today for a free sample or 

applications assistance at: 
USA: 800-531-5782 

Europe: +44 (0) 1256 334200 

E-mail: sales@powertrends.com 

POWER TRENDS 

Internet: www.powertrends.com 
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NEWS 

behavioral modeling through its HDL-

ATM analog behavioral language. The 

language is specifically tuned for multi¬ 

domain applications, such as MEMS. 

MEMSCAP will contribute its exper¬ 

tise as a provider of IP (Intellectual 

Property) for MEMS. 

Under the terms of the partnership, 

the two companies will work closely 

with silicon foundries to provide design 

teams with access to MEMS compo¬ 

nents, as well as the latest process tech¬ 

nology developments. They will de¬ 

velop design-for-manufacture 

methodologies that will improve yield 

and performance characteristics 

around Mentor’s Opsim and Aspire 

yield management tools. In addition, 

the two companies also will cooperate to 

provide customers a range of solutions 

for MEMS design challenges, including 

the development of MEMS engineering 

kits that offer designers a mixed-tech¬ 

nology MEMS design flow. Check out 

the www.mentorg.com web site, ca 

Firms Team Up To 
Develop Biometric 
Verification Ks 

Keyware Technologies, Boston, 

Mass., and ST Microelectronics, 

Milan, Italy, announced an agree¬ 

ment concerning the development of in¬ 

tegrated circuits implementing Key¬ 

ware Technologies’ Layered Biometric 

Verification (LBV) technology. Biomet¬ 

rics is the science of measuring the 

unique physical characteristics of a per¬ 

son, such as a voice, a face, or a finger¬ 

print. These personal features are ana¬ 

lyzed and stored as “bioprints” in a 

reference database, on a smart card, or 

an embedded chip. They’re used to ver¬ 

ify the person’s identity by comparing 

them to the previously stored bioprints. 

Keyware Technologies combines 

several biometric technologies in one 

control system—called the LBV Secu¬ 

rity Server—which increases the secu¬ 

rity and reliability of the system. The 

system is in charge of the intelligent de¬ 

cision process that combines the differ¬ 

ent results, thus enhancing the perfor¬ 

mance of the biometric authentication. 

User-friendly and non-intrusive lay¬ 

ered biometrics help to restrict physical 

access, verify identity for financial 

transactions, and control access to infor¬ 

mation over computer and telephony 

networks. 

ST will implement Keyware’s soft¬ 

ware on a proprietary DSP chip, creat¬ 

ing one processor chip for video and one 

for audio. The voice signal processor 

chip also will include voice-recognition 

software based on technology devel¬ 

oped by Lemout & Hauspie, Burling¬ 

ton, Mass., licensed to ST in 1997 and 

employed for car information-system 

applications. 

Contact Keyware Technologies Inc. 

at (781) 933-1311, ext 230; www.key-

wareusa.com; or ST Microelectronics at 

+33 4 50 40 25 58; imvw.st.com. J( ' 

GEM Satellite 
Program Selects 
Two Partners 

Hughes Space and Communications 

Company (HSC) announced that 

it has chosen LogicVision and 

IBM to participate in its Geomobile 

(GEM) satellite program. Hughes 

GEM satellites will feature a 12.25-me-

ter deployable reflector, on-board digi¬ 

tal signal processing, circuit switching, 

and digital beam forming. Once 

launched, the satellites will be able to 

provide telephony services to users of 

portable cell-phone-sized handsets. 

A crucial part of the communications 

payload is the GEM’s on-orbit reconfig¬ 

urable digital processor, because it en¬ 

ables the satellites to meet the needs of 

multiple customers, or adapt to the 

changing needs of a single customer. 

The first ASIC design for this digital 

processor is well over two million gates 

in size. Unfortunately, with such a high 

gate count and device complexity, test¬ 

ing the devices becomes difficult. 

This is where LogicVision and IBM 

enter the picture. Hughes will leverage 

Logic Vision’s icBISTTM to test the (le¬ 

vices, while IBM will exercise its exper¬ 

tise in building and testing reliable, 

highly complex, multi-million-gate de¬ 

vices to supply the ASICs. To date, 

LogicVision and IBM have completed 

the integration of LogicVision’s 

icBISTTM embedded ATE solution 

into the IBM ASIC design flow for the 

SA-12 process technology. They also 

have begun qualifying icBISTTM for 

customer product-level test of designs 

using the IBM SA-12 design system. 

For more information on the GEM 

satellite program, contact LogicVision 

at (408) 453-0146, or go to the web site at 

www.logicmsion.com. ca 

New Online Privacy 
Alliance Puts Out 
Guidelines 

IBM, along with approximately 50 other American companies and asso¬ 

ciations, have banded together to cre¬ 

ate the Online Privacy Alliance—a 

cross-industry coalition that will pro¬ 

tect the privacy of individuals in cyber¬ 

space. As its first official business, the 

alliance released guidelines for online 

privacy policies and a set of principles to 

safeguard the privacy of children. 

The guidelines require that alliance 

members implement a set of privacy 

policies that address notice and disclo¬ 

sure, choice, data security, data quality 

and access. The alliance’s children policy 

states that sites intended for children 

must not collect online contact informa¬ 

tion from a child under 13 without prior 

parental consent or without direct pa¬ 

rental notification of the nature and in¬ 

tended use of the information. 

As part of the alliance’s ongoing pri¬ 

vacy efforts, it will now focus its atten¬ 

tion on plans for an education campaign. 

The campaign, designed to reach a mil¬ 

lion businesses to encourage them to 

adopt alliance policies and practices, 

will target consumers and seek to teach 

people how to protect personal data. 

The creation of this alliance is signifi¬ 

cant because it represents the most 

widespread effort ever undertaken by 

business to create an online environ¬ 

ment that respects privacy. The list of 

companies and associations are fisted at 

the Online Privacy Alliance web site. 

For further details, check out IBM’s 

web site at www.ibm.com or go to the 

Online Privacy Alliance web site at 

unvw.privacyalliance.org. ca 
Edited by Roger Engelke 

TECHNO 
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TECHNOLOGY BREAKTHROUGH 

Forum Beefs Up Advanced Graphics Port 
Spec For Workstation Applications 

While the Advanced Graphics 

Port (AGP) continues to thrive 

in PCs, it lacks the punch 

needed for advanced simulation, me¬ 

chanical CAD, financial modeling, and 

creation of digital content. Such appli¬ 

cations still fall within the realm of ad¬ 

vanced graphics workstations. It was 

with that in mind that Intel and the 

AGP Forum crafted a workstation¬ 

specific extension to the AGP 2.0 speci¬ 

fication, called AGP Pro. 

Intel recently released the final ver¬ 

sion of that spec, which had been an¬ 

nounced earlier this year. AGP Pro is 

designed to offer up to four times the 

electrical power of today’s AGP inter¬ 

face specification. It includes an en¬ 

hanced connector; improved cooling 

system; form factor specifications, such 

as graphics card size; and layout specifi¬ 

cations to meet the demands of work¬ 

station graphics users on both IA-32 

and IA-64 platforms. The new specifi¬ 

cation supports both AGP2X and 

AGP4X modes. 

AGP Pro includes advanced capabil¬ 

ities like high-performance, single- and 

multiple-image display, integrated 

video and 3D functionality, and ad¬ 

vanced realism. 

Higher-Power Operation 
At its heart, the purpose of AGP Pro 

is to deliver added electrical power to 

graphics add-in cards. The AGP Pro de¬ 

finition includes an extended connector, 

thermal envelope, mechanical specifica¬ 

tions for cards, I/O brackets, and moth¬ 

erboard layout requirements. AGP Pro 

extends the existing AGP connectors 

on both ends to deliver additional power 

on the 12- and 3.3-V rails. 

The specification is intended to sup¬ 

plement, not replace, the existing 

AGP connector set. While ordinary 

AGP supports both ATX and NLX 

motherboard form factors, AGP Pro is 

defined only for ATX form-factor 

implementations. 

An AGP-Pro-compliant system 

must have two PCI slots adjacent to the 

AGP Pro connector. The PCI slots will 

guarantee at least 33-MHz/32-bit oper¬ 

ation. As an option, the PCI slots can be 

used by an AGP Pro card for electrical, 

mechanical, or PCI functions. 

AGP Pro defines two types of cards: 

high-power (50 to 110 W) and low-

power (25 to 50 W). Both versions re¬ 

quire sufficient space on the component 

side to facilitate cooling. Two adjacent 

PCI slots must be left unoccupied to 

provide this space. The unused PCI 

connections proride 2.17 in. of clearance 

space for the card. 

A special three-slot-wide I/O bracket 

installed on the AGP Pro High-Power 

card will reserve the use of this space. 

The spec insists that all retail-channel, 

High-Power AGP Pro cards use the 

three-slot bracket. Low-Power AGP 

Pro cards must use a two-slot-wide 

bracket. 

The AGP Pro connector is designed 

as an extension to the existing AGP 

connectors, which are extended on both 

ends to build the AGP Pro version. It is 

Silicon-On-Insulator Technology Boosts 
Performance In Mass-Produced CMOS Ks 

Researchers have apparently found 

the answer to a 30-year-old ques¬ 

tion—how to make high-density, 

silicon-on-insulator (SOI) CMOS cir¬ 

cuits in commercial volumes. Using a 

process called separation by implanta¬ 

tion of oxygen (SIMOX), scientists at 

the IBM Microelectronics Research Di¬ 

vision’s Advanced Silicon Technology 

Center, East Fishkill, N.Y., have quali¬ 

fied a 0.22-pm SOI CMOS process. The 

team is now in the early stages of devel¬ 

oping a 0.15-pm technology. 

According to Aiden Kelly, IBM’s 

manager of custom logic design ser¬ 

vices in Europe, a number of micro¬ 

processor and SRAM ICs have been 

qualified, and will be debuting in IBM 

AS/400, S/390, and RS/6000 servers 

soon. Kelly says that SOI options will 

be offered in IBM Microelectronics’ 

merchant catalog of standard parts 

a monolithic connector. 

Any of the specified AGP connectors 

can be extended to build the AGP Pro 

connector. This section illustrates the 

use of the Universal AGP connector to 

build the AGP Pro connector. The Uni¬ 

versal connector can be replaced with 

3.3- or 1.5-V AGP connectors to build 

the AGP Pro. 

Power ID Pins 
Two-pins are defined specifically for 

the AGP Pro connector. They’re used 

for two purposes: indicating that an 

AGP Pro card is physically present in 

the slot, and providing information on 

the maximum power requirements of 

the card plugged into the AGP Pro con¬ 

nector. When providing the power 

level, the pin strapping must indicate 

the total maximum power consumption 

of a fully configured AGP Pro card. 

The maximum power consumption 

may be more than that consumed in 

the card’s shipping configuration, tak¬ 

ing into account sockets for memory 

expansion, for instance. System de¬ 

signers may use these signals for sys¬ 

tem configuration, diagnostics, or 

power allocation. 

If the signals are used by the moth¬ 

erboard, the system designer must 

provide pull-up resistors for both of 

them. Designers can chose the value of 

the resistor and the pull up voltage 

based on the associated circuitry. 

Details on the AGP Pro interface 

specification, included as an addendum 

to the AGP Interface Specification 

Rev 2.0, can be found at www.agpfo-

rum.org. For more information, con¬ 

tact Jane Rauckhorst at Intel, (408) 

765-7026; jane.rauckhorst@intel.com. 

Jeff Child 

before the year end. He notes that the 

effect on prices will be marginal, be¬ 

cause the new process stage increases 

costs by less than 10% at the wafer 

level. Yields, he says, are unaffected. 

The SIMOX process involves im¬ 

plantation of very heavy doses of oxy¬ 

gen followed by annealing at high tem¬ 

peratures, until a thin layer of 

silicon-dioxide film is formed. The re¬ 

sult is a complete wafer with a thin 

layer of N++ silicon separated from 

the substrate by a defect-free ultra¬ 

flat layer of oxide (Fig. 1). 

The wafer can then be processed 

conventionally through standard 



250,000 gates strong. 
The newest, largest member of the FLEX* 10K 
embedded programmable logic family — the 
EPF10K250A — is now available. The EPF10K250A 

device combines the flexibility of programmable logic 
with the capacity and speed you need for even your 
largest gate array designs. 

Pump up your design efficiency. 

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

When only the biggest will do. 

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

MultiVolt™ I/O to 
interface to 5.0-, 3.3-, 
and 2.5-V systems, 
and is available in 
packages of up to 
600 pins, including 
BGA options. 

The biggest — 
bar none. 

Visit the Altera web 
site for more infor¬ 
mation about all 

Gate Array Design Starts by Gate Count (1997) 

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

FLEX 10K devices — and sign up for a free megafunction 
literature pack. Use the integration density of the EPF10K250A 
to raise the bar on your competition. 

WWW. 
altera 
.com/bar 
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TECHNOLOGY BREAKTHROUGH 

1. This cross-section photomicrograph of an IBM device built using the 

newly developed silicon-on-insulator (SOI) CMOS technology shows the 

relationship of the transistors to the SOI layer. 

2. Silicon-on-insulator CMOS devices can use lower voltages than 

standard CMOS circuits without degrading performance. That gives 

them an advantage in handheld systems. For example, these measured 

results show that a 4-Mbit SRAM made with the SOI process consumes 

significantly less power for similar access speeds. 

CMOS production cycles. Because im¬ 

plantation of the insulating layer takes 

place during wafer preparation “off¬ 

line,” it can be applied retrospectively 

to all IBM Microelectronics’ standard 

CMOS product ranges, and added to 

all the company’s wafer fab lines. 

The result is a 25% to 35% increase in 

performance in terms of cycle time, and 

up to 35% better high-frequency perfor¬ 

mance than equivalent bulk CMOS de¬ 

vices. This boost derives from the elimi¬ 

nation of area junction capacitance and 

“body effect.” In conventional CMOS 

circuits, this results in lower current 

and reduced performance in MOS tran¬ 

sistors, if they are stacked or if their 

source electrodes are not grounded. 

In addition to higher speeds, the 

SOI-based devices offer the prospect 

of better low-power options for hand¬ 

held equipment. The reason is that 

compared with standard CMOS cir¬ 

cuits, lower voltages can be used in 

SOI CMOS without degrading perfor¬ 

mance. As an example, Kelly cites the 

case of a 4-Mbit SRAM made with the 

SOI technique. Compared with a stan¬ 

dard CMOS device, IBM engineers 

i say they measured a significant reduc¬ 

tion in power consumption for a simi¬ 

lar access speed (Fig. 2). 

Other benefits claimed include a 

significant reduction in “soft error” 

rates. These are errors caused by the 

impact of cosmic rays, and background 

radioactivity upsetting data held in 

memory. As device geometries get 

smaller and operating voltages ever 

lower, these effects become more sig¬ 

nificant. In fact, interest in SOI tech¬ 

nology was first developed as a way to 

harden silicon devices against radia¬ 

tion for space applications. 

Peter Fletcher 

Hot-Plug, Limited Bus-Mastering Retry Time 
Highlight PCI Version 2.2 Specification 

Now finished with a 30-day mem¬ 

ber review, version 2.2 of the Pe¬ 

ripheral Component Intercon¬ 

nect (PCI) specification is ready for 

prime time. The latest version of the 

PCI standard includes the new func¬ 

tionality of PCI Hot-Plug and PCI 

Power Management, in addition to a 

roll-up of engineering change notices 

(ECNs) and errata since version 2.1 

was completed in 1995 (see the table). 

While the latest update is essentially a 

“clarification release” of the spec, a 

number of recent additions may have 

interesting implications for multime¬ 

dia and interrupt handling. 

The major elements of PCT version 

2.2—PCI Hot-Plug and PCI Power 

Management—have been in the 

works since last fall, and contain no 

major surprises. The former allows 

users to insert and remove PCI 

adapter cards without shutting down 

the system. The latter addresses the 

issues of power management and en¬ 

ergy conservation on the PCI bus. 

Warren Questo, chair of the of the PCI 

Special Interest Group (SIG) reports 

that the comments received during 

the member review period involved 

mostly minor issues on mechanical 

concerns and, in fact, were primarily 

requests for clarifications. 

Two of the more recent additions to 

version 2.2 include a maximum retry 

time for bus-mastering requests, and 

support for message-signaled inter¬ 

rupts. The only major point on which 

there was significant comment was on 

maximum retry time, which prevents 

any device on a PCI bus from monopo¬ 

lizing it. While several device classes 

have been guilty of that, graphics 

boards were the worst offenders. 

There had been some worry among 

graphics vendors that a limit on retry 

would hurt performance benchmarks 

of their products. 

Avoids Data Losses 
Because PCI supports bus master¬ 

ing, any device can become a master 

on the bus at any time. To do so, a de¬ 

vice has to get the attention of the con¬ 

troller (the Northbridge part of a PC 

chip set.) Without a limit on the retry 

time, a device can keep trying until an 

overhead loop occurs, and buffers 

must handle the data build up. Be-



Tl offers a full spectrum 
of CMOS. BiCMOS and 
bipolar process technologies 
in the widest variety of 
packaging optioos. 

From our product selection 
guide to our world-
recognized data books, 
no one offers more logic 
information than Tl. 

Ft world of Tl support that 
fits in your pocket Product 
selection, data sheets and 
application notes. It's upgradable 
and updated every three months 
with free downloads from 
our Web site. 

From logic selection to 
downloadable data sheets, 
application notes and new 
product announcements. 
Tl's logic support is all 
on-line, putting us at your 
service anytime. 

WHERE IN THE WORLD DO YOD GO 
TO FILL ALL YOOR LOGIC NEEDS? 

ï I ■ Where you’ll find over 11,000 logic products in more than 25 families. And no 

matter where on earth you are, Tl is there with a world of support. From the world’s 
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PCI LOCAL BUS VERSION 2.2 MAJOR ECNs 
ECN Software 

change 
Type of 
change 

Required/ 
Optional 

Description 

Subvendor ID X Enhancement Required Subvendor configuration space. 

Maximum retry 
time 

Enhancement Required Devices cannot retry request for 
longer than 10 ps. 

Message-signaled 
interrupts 

X Enhancement Optional Method for I/O controllers to 
send message-based interrupt 
signals. 

3.3-V auxiliary 
signal (PCI Power 
Management) 

Enhancement Optional Assigns reserved pin as 3.3-V 
auxiliary supply for wake-event 
logic. 

PCI Hot-Plug X Enhancement Optional Ability to insert and remove PCI 
adapter cards without shutting 
down the system. 

cause buffers are only so big, data is of¬ 

ten lost. In a multimedia application, 

that data loss shows up as an audio 

click or a pop, and missing bars of 

video or graphics frames. 

That’s the problem version 2.2 ad¬ 

dresses by limiting the bus master re¬ 

quest retry time. At first there was 

some resistance, but the graphics 

board vendors warmed to the idea 

eventually. Because everyone would 

have to follow this maximum retry 

rule, no board would have a bench¬ 

mark advantage. The limit also helps 

ensure isochronous data flow. Accord¬ 

ing to Questo, the feedback on the 

maximum retry rule has now been re¬ 

solved to everyone’s satisfaction. 

In general, PCT issues are becoming 

less relevant for vendors of graphics 

boards anyway. Just about all of the 

graphics chip and board makers are 

migrating to the Accelerated Graphics 

Port (AGP) which is faster that PCI. 

Unlike PCI, AGP is a point-to-point 

link, and has all the built-in structure 

to handle high-performance graphics 

operations. 

We Interrupt This Message 
Another recent addition to the PCI 

2.2 spec is message-signaled inter¬ 

rupts (MSI). By getting around PCI’s 

limited interrupt capacities, MSI may 

have important implications for both 

high-end and low-end system designs. 

MSI adds to the PCI spec a scheme for 

doing message-based interrupts. 

PCI supports 12 usable interrupts, 

which are routable on only four PCI 

bus signals. The interrupt controller 

can share interrupt pins. This limita¬ 

tion hasn’t been a problem for most PC 

systems because most hosts only need 

interrupts for four card slots. MSI lets 

you add interrupts, not in hardware, 

but with software messaging. The sys¬ 

tem posts an interrupt message to the 

host, and the host services that inter¬ 

rupt when it gets the message. The 

number of message-based interrupts 

is virtually unlimited. 

MSI requires more overhead, and 

isn’t as fast as a hardware interrupt, 

but it gives designers a great deal of 

flexibility. You can prioritize your in¬ 

terrupts, creating a large interrupt 

structure, while reserving the more 

important stuff for your hardwired in¬ 

terrupts. This is particularly impor¬ 

tant for PCI bridge operations. 

MSI also lets designers reduce 

costs by opting to eliminate a hard¬ 

ware interrupt scheme altogether. Us¬ 

ing MSI you can create a pathway for 

interrupts via software, and save $2 or 

When it comes to selecting 

which type of memory to use, 

most designers follow a basic 

premise: For speed and ease of use, 

choose static RAMs; for density, use 

dynamic RAMs. Now, designers at 

Mosys Inc., Sunnyvale, Calif., have 

found a way to combine the best fea¬ 

tures of each. The technique they de¬ 

veloped will be used in several new 

families of memory chips that function 

just like SRAMs, but employ the very 

$3 on interrupt-control silicon. Such 

savings aren’t trivial in the multimil¬ 

lion-unit desktop PC business. 

PCI Spec Matures 
According to Questo, the success of 

the PCI bus is reaching a new plateau. 

“Even though the spec itself is start¬ 

ing to reach its change maturity, the 

actual applications of the PCI bus 

have not reached maturity,” he says. 

“In fact we see it moving into more 

and more areas [beyond the PC].” 

Although the PCI SIG actually 

writes an ECN for every major 

change to the specification, the diffi¬ 

cult logistics require the official revi¬ 

sions to encompass a collection of 

changes. “It would have been over¬ 

whelming in logistics to do a complete 

revision of the document every time 

we did an ECN,” says Questo. 

“On the other hand, it would be 

equally difficult if we held them all to 

ourselves and released the spec for re¬ 

view all at once. It takes a little longer 

to do it this way, but it keeps everyone 

involved. That’s key because it is their 

specification [the members of PCI 

SIG]. It’s an open-developers commu¬ 

nity,” he says. 

The PCI SIG now includes over 800 

member companies worldwide, each 

of which is entitled to see the changes 

to the spec and offer feedback on 

them. This number is up from 600 

members in 1996. 

For more information, contact PCI 

SIG at(800)433-5177 (within the 

U.S.), fax the group at (503) 693-8344, 

or visit the PCT SIG web site at 

www.pcisig.com. 

Jeff Child 

dense, single-transistor memory cells 

found in DRAMs. Over the years, de¬ 

signers at various companies devel¬ 

oped pseudostatic RAMs, as well as 

several other self-refreshing DRAMs. 

But, such memories performed no bet¬ 

ter than standard, slow DRAMs. 

The novel 1-T SRAM structure de¬ 

veloped by Mosys changes that. By 

delivering memory chips that offer 

random read or write cycle times of 

less than 10 ns, such memories can op-

Lone-Transistor Memory Cells Deliver 
SRAM-Like Speed With DRAM-Like Density 
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erate in systems with CPU bus speeds 

of up to 133 MHz. Even faster ver¬ 

sions, with external access times of 

less than 5 ns, are in development. 

The technology is basically a super¬ 

set of the MCache technology unveiled 

by the company a few years ago. But, 

it eliminates the shortcomings of that 

technology—the most critical of which 

was the “transparency” issue. The 

new chips can function just like 

SRAMs. And, unlike MCache chips, 

they require no changes to any control 

signals. Designers just drop them into 

the same system without changing 

anything surrounding the memory. 

At the heart of the 1-T SRAM is, of 

course, the single-transistor/single ca¬ 

pacitor DRAM memory cell. In con¬ 

trast to the four- or six-transistor 

SRAM cells, these allow at least a five-

to 15-fold reduction in area and a four¬ 

fold increase in density. 

Outside the 1-T memory array, 

however, is where Mosys designers 

work their magic. They developed an 

improved version of their multibank 

memory architecture, which employs 

a fast charge-sensing technology and 

various patented circuit approaches. 

As a result, logic on the memory chip 

manages the internal refresh of the 

memory cells totally transparently. 

This architecture exacts no system 

overhead penalty in access time or 

other performance-critical parame¬ 

ters. In fact, the first implementations 

will be a family of pipeline burst cache 

memories. They can drop directly into 

the sockets now occupied by the full 

SRAM-based chips. 

The fast charge-sensing scheme 

eliminates de power consumption in 

the memory sense amplifiers, while of¬ 

fering fast access to the data. Thus, 

the scheme reduces memory power 

consumption. In addition, the multi¬ 

bank memory architecture permits 

the company to implement dynamic 

power management. Because only a 

small portion of the memory array 

must be active during an access cycle, 

overall chip power also is lessened. 

Furthermore, the small memory ar¬ 

ray size provided by the 1-T cells 

means shorter wire lengths, which re¬ 

duces the overall parasitic capacitance 

and resistance. Since signal propaga¬ 

tion delays are shorter, that decreases 

the power losses due to signal switch¬ 

ing and improves the memory’s over¬ 

all performance. 

Thus, the combination of the small 

cell and innovative circuit techniques 

allows the 1-T SRAM to achieve very 

low operating power levels compared 

to similar capacity and performance 

SRAMs. For a 64-kword-by-64-bit, 

pipeline-burst cache memory imple¬ 

mented with the technology, Mosys 

estimates that the chip power con¬ 

sumption is only about 10% to 20% 

that of the equivalent SRAM version. 

The chip area is only about 25% that of 

the SRAM, which lowers the manufac¬ 

turing cost. Furthermore, the lower 

power levels consumed by the chips 

reduces the heat that must be dissi¬ 

pated, and that improves the long¬ 

term reliability of both the chips and 

the system. 

For more information, check out 

www.mosys.com. 

Dave Barsky 

AVC@ SUB-2ns. IT’S NOT FASTER. 

ITS FASTEST. 
Introducing AVC from TI, the first 
sub-2ns max., 2.5V logic family. 
Operating from 1.65V to 3.6V, AVC is 
the fastest low-voltage logic family 
available. This performance is possible 
because of AVC’s revolutionary Dynamic 
Output Control (DOC ) circuitry. DOC 
lowers the output impedance during 
signal transition, then raises the output 
impedance when signal transition is 
complete, eliminating noise. Tl sets the 
standard for low-voltage logic. 

• 1.7ns max. tpd@3.3V 
1.9ns max. tpd@25V 
3.2ns max. tpd@ 1.8V 

• New DOC circuitry maximizes 
speed without a noise penalty 

• 3.3V tolerant @ 2.5V 
3.3V and 2.5V tolerant @ 1.8V 

• Gates, octals. Widebus" 
devices planned 

Formore information about AVC and DOC circuitry, call 1-800-477-8924, ext 3057, or visit www.ti.com/sc/avc 
© 1W8 Tl ™ TYademark of Texas Instruments Incorporated 15-9212A 

World Leader In Logic Products Texas 
Instruments 
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AT 5ns THEY RIP. BUT CPLD PERFORMANCE ISN'T MEASURED IN NANOSECONDS ALONE. 

The MACH' family of CPLDs. 32 to 512 macrocells. 32 to 256 I/Os. Speed is speed (and in this case, 5ns>. But high 

density and maximum flexibility also provide cost-effectiveness and faster time to 

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

www.vantis.com/machad 

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

An AMD Company. 
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MARKET FACTS 

Video Game Giants Are Neck And Neck For The Profit 

Art: Jim Miller 

Nintendo 64 ' 

DFC Intelligence president, sees 1997 as the year in 

which the Nintendo 64 and Sony PlayStation both set 

of a successor to the Sony PlayStation. If the Sega turns 

out to be the new, most sought-after video game hardware 

million hardware units by 

the end of 1998. But, with 11 

million hardware units pre¬ 

dicted for that same year, 

Nintendo 64 isn’t lagging far 

behind. And, as previously 

mentioned, if Nintendo 64 

keeps nosing into Sony’s 

market, it might not be Nin¬ 

tendo that’s losing ground. 

But, all this might be for 

naught because by late 1999, 

consumers will probably be 

itching for the next new 

thing. And, there’ll be some¬ 

one there to give it to them. 

Sega’s cooking up a new sys¬ 

tem, and there’s even rumor 

Nintendo and Sony PlaySta¬ 

tion are the two major players 

competing for the market. 

With video games, once a prod¬ 

uct or brand becomes estab¬ 

lished as the one most com¬ 

monly bought and owned, it’s 

easy to increase profits by cre¬ 

ating new games and other 

side products. David Cole, 

of games usually attract more teens and adults. If that in¬ 

deed happens, Nintendo may pull ahead of Sony PlaySta¬ 

tion in both revenues and market share. The race is on be¬ 

cause there is more money to be made. This year is 

predicted to finish up with continued growth. Video game 

software should see another 40% increase in sales, as PC 

games are expected to hold steady with another 20% rise. 

Predictions say profits will then peak in 1999. The DFC 

post-1999 forecast looks a little unstable. Since Sony 

PlayStation has gained somewhat of a lead, the initial be¬ 

lief is that it will keep that position, selling more than 14 

Sony 
PlayStation 

PCGane Market Sales to 
Wit;Billion by 2001 

Most of us have seen those silly commercials featur¬ 

ing people dressed up like characters from popular 

video games. Or, we’ve been visually inundated 

with fast-moving, flashy action scenes from the games 

themselves. The commercials are so prevalent and the 

products are so well known, they’ve become part of our 

pop culture vocabulary. Find one person who doesn’t see 

the word “PlayStation” and automatically hear it pro¬ 

nounced by that computerized-sounding voice. The point 

is, why this huge resurgence in video game advertising? 

Basically, because the video game market is thriving. 

And, as DFC Intelligence explains in their annual report, 

“The U.S. Market for Video Games and Interactive Elec¬ 

tronic Entertainment,” this is a market that’s going to 

keep on growing. It’s sure seen its ups and downs, espe¬ 

cially thinking back to those old Atari games. Those lost 

their appeal, and Nintendo came along as the next 

major player. The market settled again, but 

then began rebuilding in 1997. Now, 

down those roots, establishing themselves in homes 

across America. U.S. sales rose 26% that year, which 

brought them up to $6.66 billion. Out of this growth, there 

was a 40% rise in video game software. PC games shot up 

20%. So, it looks like Sony and Nintendo are basically neck 

and neck for these profits and the market share. Differ¬ 

ences do exist, however, because each company has cor¬ 

nered their own segment of the market. The Sony 

PlayStation generally reaches an audience 14 and older, 

while the Nintendo 64 is favored by a younger crowd. One 

question that has arisen is whether Nintendo’s growing 

focus on sports games and role-playing games can help 

boost its market share in the older segment. Those types 

system, Sony and Nintendo might be put out to pasture. 

Or, they’ll keep their pace into the year 2000 and even 

2001. Whatever the outcome, the market is expected to 

keep its steady growth, reaching sales of $2.5 billion by 

2001. Beyond 2001, there is concern over whether the in¬ 

dustry will once again suffer a recession as it makes the 

transition to another new game system. It’s too early in 

the race to tell, but be sure to keep an eye on it. It’ll prob¬ 

ably be a photo finish. 

To obtain the market review and forecast, contact DFC 

Intelligence, P.O. Box 720673, San Diego, CA 92172; (619) 

484-5145; fax (619) 484-0819; or visit their web site at 

www.dfcint.com.—NK 
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The world is turning 
to FCI connectors. 

Today, FCI is the world's third largest connector 

company. 

FCI designs and manufactures one of the broadest 

lines of connectors and application tooling for the 

telecommunications and data markets These range 

from our line of DIN 41612 connectors to our Millipacs 

1® and Millipacs 2® 2mm metric systems. 

They have all been specifically designed to deliver 

the high electronic system speeds required in today’s 

most demanding applications. 

FCI Connects the world 

At FCI we offer a world of connectors for virtually 

every type of application. A global organization supports 

our customers with the technical expertise, dedication 

to service, and innovative connector solutions that 

have earned us our position in the industry. 
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MANAGING THE DESIGN FACTORY 

Attack Of The Space 

Many strange tales are told late at 

night, in engineering depart¬ 

ments, by the eerie glow of cath¬ 

ode-ray tubes, but none so strange as 

those of the Space Police. These enti¬ 

ties of superhuman strength are capa¬ 

ble of making partitions move to dis¬ 

tant corners of the building, and 

an-anging chairs and tables in strange 

geometrical patterns, reminiscent of 

the mysterious crop circles in English 

cornfields. Many years ago, a project 

manager at a large telecommunica¬ 

tions company related such a tale to 

me. It still gives me chills to think of it. 

“We had just started a project with a 

large team. I had a standard office with 

a desk and chair. As team leader, I 

thought it’d be useful to have a table 

and chairs in my office, so that I could 

meet with other team members. Being 

naive and resourceful, we found an un¬ 

used table out in no-man’s land, and 

moved it into my office. It worked fine.” 

“The next morning, we discovered 

our work had mysteriously come un¬ 

done. As if responding to an unknown 

power, the table and Chau's had moved 

back to their original spot. Searching 

for a natural explanation, we assumed 

it was an overly zealous cleaning crew. 

Little did we realize that something far 

more powerful was at work.” 

“Being engineers, we were not un¬ 

accustomed to things going awry on 

our first try, so we moved the table and 

chairs back again. We left special in¬ 

structions in several languages. ‘No 

mueva la mesa! Don’t move the table!”’ 

“The following day, we returned to 

discover that our work had been un¬ 

done again. It was starting to get 

spooky. We found a mysterious note on 

the table this time. It looked like a cor¬ 

porate form, but not one that anybody 

had ever seen before—a Furniture 

Anomaly Reporting Ticket. The form 

said that it was a violation of corporate 

rules to have a large square table in the 

office of a team leader. Such tables were 

only for common meeting areas. The 

‘second violation’ box was ominously 

checked. Large red letters warned that 

a third violation would trigger the 

‘SEVEREST’ consequences.” 

“At first discouraged, we later real-

Police 
ized that it’s wisely said 

that every problem con¬ 

tains the seeds of its own 

solution. We found a 

round table and moved it 

into my office. The Space 

Police had no instruc¬ 

tions for round tables, so 

the table stayed there 

that night, and for the 

rest of the project.” 

around long enough to 

encounter the Space Po¬ 

lice. Do not assume that 

they can’t exist. Instead, 

try a simple experiment. 

Before you go on your 

next vacation, align 

your partitions at a 45° 

angle from those of your 

neighbors. Then, wait 

and see. 

Forces far more pow¬ 

erful than you can imag¬ 

ine are at work ensuring 

“What did we learn from this? It’s 

hai'd to put such a profound experience 

into words. We didn’t try to beat the 

Space Police with raw power; that 

would have been suicide. Instead, we 

discovered that their enormous power 

was not matched with an equally enor¬ 

mous intelligence, and this proved to be 

their weak spot. If you can’t wear them 

out, at least you can outsmart them.” 

Some of you may not have been 

that all partitions on the planet Earth 

run North-South and East-West. If 

they did not, the very fabric of the uni¬ 

verse might come unraveled, with 

consequences we could only imagine. 

Don Reinertsen is president of 

Reinertsen & Associates, a consulting 

firm specializing in product develop¬ 

ment management. He can be reached 

at (310) 373-5332 or e-mail: 

DonReinertsen@compuserve.com. 

“Things may come to those 
who wait, but only the things 
left by those who hustle.” 

RLADER SERVICE 101 

E
L
E
C
T
R
O
N
I
C
 
D
E
S
I
G
N
 
/
 
S
E
P
T
E
M
B
E
R
 
1
4
,
1
9
9
8
 



Melcher News 

Melcher's 100 W DC-DC sets new 
standard for railway industry. 
Melcher is already the world leader in the provision of power supplies 

for use in trackside and railborne applications, we have established de 

facto standards in the industry with the M, K and S families of DC-DC 

converters. Now we are establishing a new lead with the Q- family of 

DC-DC Converters which are compliant with the latest harmonized 

European railway standard EN 50155 as well as tne EMC directive. 

Featuring live different input voltage ranges from 14.4 to 168 V DC 

the units are suited to 24. 36. 48. 72 and 110 V DC traction batteries, 

and offer 100 W from a 3U x 4 TE x 160mm extruded aluminum case, 

free air rated to 71 °C without derating. When operated to 50°C the 

output power increases toa maximum 144 W. 

The ultra-slim profile of 20 mm is achieved by the use of a planar 

transformer, together with hybrid control circuits and a conversion 

efficiency of up to 90% to minimise Kisses and heatsinking. Single and 

dual output modules arc available providing 5 to 48 V. or ±5 to ±24 V 

DC rails with external adjustment possibility in the range from 50 to 

110% of Safety isolation levels are according to EN 60950 with 

approvals from UL and LG A. RFI performance is below EN 55011/22 

level B. and transient susceptibility is according to specifications 

IEC/EN 61000-4-2. -3. -4 and -5. 

4 W DC-DC Uses Planar Technology. 
Melcher has released a new family of 4 

watt DC-DC converters which set new 

standards for performance within a 24 

pin DIL package. Designated IMX 4 series, 

the products feature a unique single sub¬ 

strate planar magnetic construction, with 

all components in SMD format mounted 

directly to a single multi-layer PCB which 

also forms the main isolating transformer. 

This construction together with a high 

conversion efficiency of typically 82% has 

enabled Melcher to increase output power 

from the industry standard 3 W to 4 W, which reduces the profile to 

just 8.5 mm. At the same time. Melcher has increased the input volt¬ 

age range to a very wide 4 :1 ratio, with a choice of either 8.4...36 V 

DC, 16.8...75 V DC or 40...121 VDCtosuit 12, 24, 36, 48 and 72 V 

DC nominal systems. Available with single and dual outputs from 

3.3 V DC to 24 V DC. the units are no load and short-circuit proof, 

and are fully rated over the ambient temperature range -25...71°C. 

An extended temperature range version of -40... 85°C is also avail¬ 

able as an option. Isolation voltage is a standard 1500 V DC. The 

units offer excellent electrical immunity, complying with IEC/EN 

61000-4-2, -3, -4. -5, and -6. and are UL, cUL. and LGA approved 

to IEC/EN 60950. 

15 product families_ 1...15 W 

Inputs_ 8-4...150V DC 
Input range___2:1 and 4:1 
Outputs_ 1.2.3 
Classes___Rugged. Industrial, Benign 
Environments_ -4O...85°C, -25.71 °C, -IQ.-StFC 
Efficiency_ up to 85% 
Excellent EMC and Transient Voltage Protection. 

Melcher is a reliable partner for all kinds of power supplies. More than twenty 
years of experience on all continents along with soundly trained, well motivated 
employees guarantee convincing solutions. We advise, help to develop, provide sup¬ 
port and understand service not as an annoying consequence of sales but as cus¬ 
tomer support.The reference list of our long-standing partners is proof of this. 
Examine what we promise:The Power Partners.Tel. (888) MELCHER (635-2437 
Fax (978) 256-4642. 

MELCHER 
v'y The Power Portners. 

New Databook 
introduces 35 
new products. 
Melcher has introduced a 

new 1100 page databook 

which details many new 

lines of innovative AC-

DC and DC-DC convert¬ 

ers. The databook is also 

an invaluable reference 

on standards in the 

power supply industry. 

Melcher manufactures 

more than 70 families of 

products, and are one of 

I Europe's leading manu¬ 

facturers for telecoms. 

I industrial, transportation 

I and military applications. 

The databook is avail¬ 

able in CD-ROM for¬ 

mat. Data can also be 

downloaded from 

Melcher’s website: 

I www.melcher-power.com 

NEW 12/15 W DC-DCs 
In 2" x 1.5" Package 

Melcher has introduced two new ranges of 

12 W and 15 W DC-DC converters featur¬ 

ing the latest single substrate planar con¬ 

struction. It offers unparalleled levels of 

performance in a compact case measuring 

51 mm x 40.6 mm with a profile of just 

10.5 mm. The IMX- and IMY-families are 

suited to "Rugged" grade applications and 

offers up to 17 W of output power from 

ultra-wide input ranges of 8.4...36 V DC. 

I6.8...75 V DC and 50... 150 V DC. The 

IMS 15-family provides 17 W output 

power from input ranges of 14. .36 V DC 

and 36...75 V DC and is suited to 

"Industrial" grade applications. Both fami¬ 

lies offer single and dual outputs from 3.3 

V DC to 24 V DC and are fully rated over 

the temperature range -25...71°C. The IMX 

and IMY units are also available with an 

extended temperature range of -40...85°C. 
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Food For Thought 

We’ve all heard the news about 

unsafe meat-handling prac¬ 

tices and the potentially disas¬ 

trous effects of eating improperly 

cooked meat. But, who’s given 

thought to the transportation of 

frozen meat products? If food thaws 

on the delivery truck and is then re¬ 

frozen, you wouldn’t be able to tell it 

wasn’t fit to eat. You might even pur¬ 

chase it. 

Unfortunately, it seems that for 

most consumers, getting good, safe 

meat is strictly luck of the draw. But 

what if there was a way to stack the 

odds in our favor? Thanks to David 

Martinez, manager at Sandia Na¬ 

tional Laboratories, Albuquerque, 

N.M., and Mo Shahinpoor, engineer¬ 

ing professor at the University of 

New Mexico, we may now have an 

option. With a little help from the 

electronics industry, they’ve devel¬ 

oped a simple, low-cost, refrozen food 

detector that determines when food 

is not fit to eat. 

This innovative invention is a by¬ 

product of a solar research project at 

Sandia. According to codeveloper 

David Martinez, it depends on an in¬ 

expensive “smart” material—a thin 

wire that “remembers multiple 

shapes and acts as a sensor.” The wire 

is about the size of a piece of thread 

and less than 3/8 in. long. It can easily 

be mass produced using conventional 

manufacturing processes. Costing 

just a few pennies for the raw materi¬ 

als, the refrozen food detector is also a 

very cost-effective solution. 

The detector does not require a 

power source to operate, other than 

warming and cooling. As the wire’s 

temperature rises above 32° F—the 

point above which harmful bacteria 

multiply—the shape of the wire 

changes. The wire moves, tearing a 

green-colored piece of paper and re¬ 

vealing a red piece underneath. If the 

wire’s temperature drops below 

freezing again, the wire returns to its 

prior position, but the color does not 

change because the paper has al¬ 

ready torn. As a result, the red warn¬ 

ing color constantly remains visible. 

This detector can easily be placed 

with meat or any other frozen prod¬ 

uct during transport. If the product 

has begun to spoil in any way due to 

temperature change, the handler will 

know simply by checking the indica¬ 

tor’s color. 

While the device itself is quite 

simplistic, its potential should not be 

underestimated. It could save the 

consumer from suffering everything 

from a mild bout of food poisoning to 

perhaps even death. Spoiled food is 

believed to cause a large number of 

unexplained illnesses each year. 

To date, eight preliminary designs 

have been developed and patented 

by the detector’s codevelopers. Each 

design has the smart-material sensor 

as its key component, and works by 

exposing a color-coded paper. The 

smart material used in the designs is 

nitinol—a combination of nickel and 

titanium. 

The thaw indicator sensor is not 

yet commercially available. It is, 

however, being looked at by the New 

Mexico-based Waste Education and 

Research Consortium (WERC)—a 

consortium interested in commer¬ 

cializing certain technologies con¬ 

cerning food safety. Talks are now 

underway between WERC, the U.S. 

Department of Agriculture, and the 

U.S. Food and Drug Administration. 

As Martinez explains, “When 

there’s pressure from Washington on 

food processors, transporters, and 

displayers to protect consumers 

against spoiled food, we have a tech¬ 

nology patented to do just that.” Un¬ 

til then, what’s the best low-tech solu¬ 

tion to this problem? Keep handling 

your meat or other frozen food prop¬ 

erly. More than anything, cook it well. 

For more information on this de¬ 

tector, contact Sandia National Labo¬ 

ratories at(505)844-8066 or check 

out its web site at www.sandia.gov. 

Cheryl Ajluni 

“Delays have 
dangerous ends.” 

—William Shakespeare 
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“Microtek in-circuit emulators gave me 
more features for the best price.” 

You want to do it right, and meet project 
deadlines. That’s not easy, especially when your 
debug environment includes RTOS and C++ 
support. And more hardware hides deeper 
inside silicon. 

You can't escape these challenges, and neither 
can we. That's why we pack more features and 
interoperability into our emulators.. 

Only Microtek emulators offer integrated state 
analysis with clock-cycle time stamping - a 
traditional logic analyzerf eature - which allows 
you to track down the cause for system crashes 
that's impossible for a software debugger to find. 
At the same time, we have integrated high-level 
source display... the kind logic analyzers can 
only show with a complicated connection to the 
target, multiple tool interfaces and non-
interactive, post-processed source display. 

You can quickly view executed code coverage 
from your emulator without a separate tool 
interface, and without instrumenting your code 
or maintaining separate builds. Plus, now you 

can run your Microtek emulator from any seat 
on the network. 

No other emulator offers integrated state 
analysis. No other emulator offers our 
advanced trace and trigger system. No other 
emulator offers SWAT” Software Analysis Tools. 

While other so-called emulator companies are 
de-emphasizing their emulator business, we 
continue to build ours. This means you can 
choose the performance options you need -
from entry-level to the most advanced in the 
industry, all at competitive prices. 

MICROTEK 
In-Circuit Emulators 

1 (800) 886-7333 
Phone: (503) 645-7333 Fax: (503) 629-8460 

Email: info@microtekintl.com 

www.microtekintl.com 
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Ask for our latest technical papers: 

1. Using Microtek Emulators with WindRiver's Tornado 

2. How to Emulate a Single Target System on a Network 

3. Instruction-Level Execution and Branch Code Coverage 

4. Emulator Integrates Logic Analyzer State Analysis and High Level Trace 

5. Mature, Cost-Effective In-Circuit Emulators for NT Workstations 

FREE 
AppNotes 
for the following 

processors: 

Pentium0 II 
Pentium0

National NS486” 

Intel486“ 

Intel386 "EX/CX/SX 

Am186/188“ 

Intel 186/188 

683XX/HC16 

8051/52/251 

Financing 
Options 
Available 
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TRUDEL TO FORM 

Doesn’t the need to couple new 

products with corporate strategy 

infer that product development is 

a corporate responsibility, not just an 

engineering issue? I think so. The 

trick is to develop a continuous flow of 

compelling new products while using 

innovation to renew corporate growth 

and profitability. 

Where to start? It depends. New 

product development excellence is a 

journey, not a destination. Any trip de¬ 

pends on preferences and capabilities. 

Where do you want to go? What abili¬ 

ties and limitations do you have? 

Where are you starting from? I need 

to know these things, and more, before 

I can offer useful advice. 

Also, successful innovation depends 

more on leadership than management. 

Pulling up the flowers to inspect their 

growth is not helpful. In general, “less 

is more.” When top management tries 

to micromanage innovation, it usually 

makes things worse. Support is 

needed, not control and fear. 

Question: “How many psychologists 

does it take to change a light bulb?” An¬ 

swer: “Only one, but it must want to 

change.” I’m not optimistic about a 

company’s ability to change from the 

bottom up. I’ve worked in high tech all 

my life, and had my consulting practice 

for a decade. I’ve NEVER seen a com¬ 

pany do consistently well at commer¬ 

cial products unless top management 

really wanted to solve that problem. 

I’m a national judge for the Product 

Development Management Associa¬ 

tion’s Outstanding Corporate Innova¬ 

tor (OCI) award. We select candidates 

from firms with superior business re¬ 

sults. Every firm we’ve examined is 

different. Still, I’ve never seen a final¬ 

ist whose top management did not 

view new product success as crucial. 

My most successful consulting en¬ 

gagements tend to be personal and cus¬ 

tom. I’m convinced that interventions, 

carefully focused to help managers im¬ 

prove business success, add more value 

for my clients. (A strategic choice. 

Standard solutions are much more pop¬ 

ular—reengineering, for example.) 

I start my engagements by asking 

questions, not offering solutions. A 

good question to ask is, “What prob¬ 

lem are you trying to solve?” Some¬ 

times the answers surprise you. 

Once I was retained 

by the president of a 

larger consulting firm. 

They were competent, 

but stumped. That 

should have been a warn¬ 

ing. Their client had a 

large defense plant in 

southern California. The 

need for the products 

that plant produced was 

going away. 

The assignment was 

to find commercial mar-

client received for build¬ 

ing in a distressed area 

and hiring locally. They’d 

have faced severe penal¬ 

ties for voluntarily clos¬ 

ing the plant or shifting 

the workforce. 

We’d certainly solved 

that problem! Our client 

was delighted. Still, not 

being able to count on 

timely earthquakes, I 

resolved to ask more 

questions before I took 

kets for the plant’s exotic, expensive 

technology. We looked at dozens of 

markets, several technologies, and nu¬ 

merous methods of financing the total 

rebuild of this division. 

It didn’t look promising, but fate in¬ 

tervened. California had a major earth¬ 

quake. The epicenter was almost under 

oui' client’s plant. It leveled the place! 

The real problem turned out to be 

the special economic considerations our 

assignments. 

John D. Trudel, CMC, provides 

business innovation consulting to 

selected clients. Lectures, keynotes, 

and workshops also are available. 

He is the author of “Engines of Pros¬ 

perity.” The Trudel Group, 33470 

Chinook Pl., Scappoose, OR 97056; 

(503) 638-8644; fax (503) 543-6361; 

e-mail: jtrudel@gstis.net; Internet: 

www.trudelgroup.com. 
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HOT PC PRODUCTS 

Looking for great sound? Well, if a dozen editors’ choice awards are to 

be believed, the next great thing 

might be the A3D-enhanced sound 

cards. Based on the Vortex AU8820 

audio processor from Aureal Semicon¬ 

ductor Inc., Fremont, Calif., these 

sound cards even bring prizes to video 

games and desktop computers. 

Originally developed for NASA, the 

purpose of A3D was to create realistic 

audio simulation during astronaut 

training. After being implemented in 

Aureal’s Vortex chip, A3D worked its 

way into a variety of PCI sound cards. 

Using only two speakers or a pair of 

headphones, the A3D positional audio 

permits PC sound cards to produce a 

true 3D sound field for the listener. 

This technology grew out of the fact 

that people hear sounds three dimen¬ 

sionally, but use only two ears. Accord¬ 

ing to Aureal, it follows that the same 

effect could be replicated using two 

speakers. Aureal 3D recreates the 

healing cues that permit people to per¬ 

ceive sounds in the real world. The 

speakers surround the individual with 

sounds in all three dimensions. 

To bring this sound to PCs, the Au¬ 

real 3D utilizes the Vortex AU8820, 

which delivers more than 300 MIPS of 

digital processing over the PCI bus. In 

this process, the digital processing is 

already optimized for high-quality au¬ 

dio. The host CPU joins the Vortex 

AU8820 with its MMX-based soft¬ 

ware, performing the hardware re¬ 

source allocation and control functions. 

The final product is a sound card 

that provides a realistically perceived 

sound experience. To check it out, look 

to over 200 games on the Microsoft 

Windows platform, such as the Jedi 

Knight from LucasArts and Freespace 

from Interplay. Or, find A3D on the In¬ 

ternet, where it’s now providing major 

VRML browsers with lifelike sound. 

In the PC market, Compaq and Dell 

now include A3D in some products. 

Aureal has also shaken hands with 

Diamond, agreeing on a broad strate¬ 

gic partnership in which Diamond uses 

Aureal Vortex chips exclusively in its 

retail line. It probably didn’t take much 

persuasion, considering that Diamond 

recently received several awards for 

its A3D-based Monster Sound Cards. 

Vortex was under development for 

two years before its release. It enables 

better quality and features, but main¬ 

tains support of existing DOS legacy 

audio functions. It can also interface to 

existing ISA telephony/modem solu¬ 

tions, so OEMs don’t have to use an 

ISA bus. By delivering features like 

positional 3D audio, pro-quality wave¬ 

table music synthesis, and Direct-

Sound acceleration, Vortex should lift 

PC audio up to another level of quality. 

For more information, contact Au¬ 

real Semiconductor, 4245 Technology 

Dr., Fremont, CA 94538; (510) 252-

4245; fax (510) 252-4400; e-mail: 

www.aureal.com. — NK 
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SCAMP-ering Along The Arctic Ocean's Floor 

I’m sure most of us have heard about the potential mysteries of the deep. 

The Earth’s oceans are so vast that 

no one knows exactly what they 

might contain. Giant squids, Loch 

Ness monsters, proof of Atlantis...the 

myths and speculations go on and on. 

Though these mystical creatures 

and things remain largely a mystery, 

the seafloor of the Arctic doesn’t have 

to be...especially since the Columbia 

Earth Institute got involved. Re¬ 

searchers there have created a new 

sonar system, known as the Seafloor 

Characterization and Mapping Pods 

(SCAMP), in an effort to reveal the 

geography of the Arctic Ocean. 

SCAMP consists of two sonar map¬ 

ping systems. One of these, a swath 

mapping system, measures seafloor 

depths. From each side of a subma¬ 

rine, it gages the seafloor depths out 

to about six miles on each side. Link¬ 

ing together these measurements cre¬ 

ates a map of the ocean floor. 

The swath mapping system also 

collects backscatter data. By reveal¬ 

ing aspects like lava flows, this data 

elucidates the texture of the seafloor. 

The other mapping system being uti¬ 

lized is a sub-bottom profiling system. 

It complements the swath mapping 

system by identifying and outlining 

structures as far as 100 meters below 

the seafloor. 

The SCAMP sonars work by being 

mounted on the bottom of a U.S. 

Navy nuclear-powered submarine— 

in this case the USS Hawkbill. Ac¬ 

cording to Dale Chayes, a Columbia 

engineer, the submarine has the ca¬ 

pacity to get further under the ice 

more quickly than an icebreaker. 

Combined with its stability and 

quietness, it seems that acquiring 

high-quality sonar data of the ocean 

floor will indeed be possible. 

The resulting data will be used by 

geophysicists to create 3D images of 

the seafloor. Scientists will then be 

able to visually study some of its fea¬ 

tures. One example, the Gakkel 

Ridge, lies between the North Ameri¬ 

can and Eurasian tectonic plates. 

There, a spreading center is creating 

a new seafloor. The new data may help 

explain the formation of the oceanic 

crust and the way that magma is 

brought to the surface. 

The Gakkel Ridge is just one part 

of the Arctic Ocean that scientists 

don’t understand. For reasons that 

haven’t been discovered, the Arctic 

also has a great effect on the Earth’s 

climate. Water samples also will be 

taken to gain some understanding of 

these issues and the Arctic Ocean’s 

circulation. As the SCAMP rides the 

Hawkbill through this 75-day trek, 

scientists say it will collect as much 

data as a lawnmower cuts grass. 

Hopefully, no weeds will obscure the 

big picture. 

To find out more about SCAMP, 

contact Columbia University, 2690 

Broadway, New York, NY 10027-

6902; (212) 854-1754; www. 

columbia.edu. — NK 

Now you can focus on what you do best. Like visualizing ICs that are more complex, run faster and use less power. Because, with Aspees 

chip Design Services and library of Semiconductor Intellectual Property (SIP) chip building blocks, you can move quickly on new 

designs — without worrying about how to get them built. Aspees vendor-neutral design workflow provides best-of-class EDA tools and 

Aspec Provides The Rest. 
takes you seamlessly from design entry to tape-out. With Aspec you can transition from traditional ASIC solutions to full Customer 

Owned Tooling (COT). Easier yet, let Aspec do the chip development work for you. Aspec SIP libraries support over 30 manufacturing 

processes, with over 1000 I/O, memory and core cell building blocks to work with. Plus, Aspees partnerships with the worlds leading 

foundries ensure your process-portable designs can be built when and where you want. So to keep up with demands for System-on-

Chip (SoC) solutions, keep company with Aspec. Because no one’s better positioned to bridge the gap between your design vision and 

a working product. Visit www.aspec.com. Or call USA 408-774-2199 for your local Aspec office. 

©1998 Aspec Technology. Inc All rights reserved 
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TECH INSIGHTS/QuiCKLqOK 

Implantable Medical Devices Are Mall Proof, So Keep On Shopping 

Implantable medical devices and pacemakers grant people more inde¬ 

pendence. They are, to some extent, 

free to move around and live a normal 

life—while being treated. Because 

these devices are so successful, re¬ 

search and development is being dedi¬ 

cated to new implantable devices, such 

as nerve stimulators and insulin 

pumps. Amidst all the applause for 

these inventions, however, few hear 

about their potential complications. 

Evolution has made these compo¬ 

nents smaller and smarter, leading to 

better pacemakers, implantable defib¬ 

rillators, and other such devices. But, 

cultural changes also have prompted 

the development of the electronics en¬ 

countered every day. For example, al¬ 

most every retail store is now pro¬ 

tected by an electronic article 

surveillance (EAS) system. While op¬ 

erating, these systems generate fields 

of electromagnetic energy. The prob¬ 

lem? These electromagnetic fields can 

possibly affect the operation of these 

sensitive, electronic medical devices. 

This is where the Georgia Tech Re¬ 

search Institute (GTRI) steps in. Re¬ 

searchers there are doing tests to 

make sure that individuals using im¬ 

plantable defibrillators or pacemakers 

can safely walk into a store. The manu¬ 

facturers of these devices are helping 

to conduct the research. By donating 

their actual devices, they assist re¬ 

searchers in testing their specific 

equipment for possible interactions 

between the electromagnetic fields 

and the electronic components. The 

hope is that if the interactions are un¬ 

derstood through research, they can 

then be prevented. 

The research is a direct result of the 

cooperation between both sets of man¬ 

ufacturers: the makers of the energy 

source and those that produce the 

medical devices. Testing is done at the 

EAS/Medical Device E3 Test Center, 

which is supported by the Interna¬ 

tional Electronic Article Surveil¬ 

lance Manufacturers Association 

(IEASMA). This association esti¬ 

mates that there are about 400,000 

EAS systems in use worldwide. 

Of these, the most common systems 

are those that are placed near a store’s 

entrance and exit. By using electro¬ 

magnetic energy, the EAS system can 

detect tags that have been attached to 

the store’s products. The test center 

has eight EAS systems, as well as two 

EAS system tag deactivators, which 

were provided by the manufacturers. 

Jimmy Woody, GTRI senior re¬ 

search engineer and manager of the 

test center, and Ralph Herkert, re¬ 

search engineer, activate the EAS 

products for their research. They then 

subject devices like pacemakers and 

defibrillators to the EAS systems’ en¬ 

ergy fields. With standardized testing 

procedures, they can discern the med¬ 

ical devices’ responses in every range 

of operation. The data that results is 

sent back to the manufacturers’ design 

and quality assurance departments. 

That way, they can improve their prod¬ 

ucts based on the information. 

Most importantly, the manufactur¬ 

ers gain the assurance that interfer¬ 

ence will not affect the medical de¬ 

vices. No harm, therefore, will come to 

the person using the medical device if 

they go somewhere where there’s an 

EAS system. 

The testing process itself is quite 

interesting. The medical devices are 

submerged in a tank of saline solution. 

This works to simulate the electro¬ 

magnetic behavior of a human torso. 

The tank, with the medical device in¬ 

side, is then moved through a mer¬ 

chandise control system. By using a 

computer-controlled positioner, the 

tank is moved in a way that imitates 

customers walking through these sys¬ 

tems in stores. There’s even a simula¬ 

tion of customers standing in line, 

within the vicinity of EAS equipment 

used to deactivate the anti-theft tags. 

According to the researchers, the 

devices come through the tests with 

flying colors. They’ve been designed 

to handle interference. Any response 

to an electromagnetic field that’s been 

measured during testing is subtle, ac¬ 

cording to Woody. For example, pulse 

rates suffer temporary changes or 

beats are missed. But, the devices al¬ 

ways get back on track right away. 

The devices recover normal opera¬ 

tion as soon as they are moved out of 

the vicinity of the electromagnetic 

field, or if the field is turned off. In ad¬ 

dition, the devices revert to the exact 

operational mode that they were in be¬ 

fore testing. So, even if there is slight 

interference, no skewing of the rate of 

treatment will occur. 

From an outside standpoint, it 

seems that these devices really should 

be made foolproof as far as interfer¬ 

ence is concerned. But in this instance, 

the medical devices’ strength is also 

their weakness. The most recent pace¬ 

makers and implantable defibrillators 

work by sensing the body’s heartbeat. 

In this way, it can respond to the spe¬ 

cific needs of the heart. Upon detection 

of an abnormal rhythm, they send out 

electrical pulses which regulate the 

heartbeat. The heartbeat is thus 

prompted to return to normal. 

The problem lies in the fact that elec¬ 

tronic equipment, such as the EAS sys¬ 

tems, also generate signals. These sig¬ 

nals can be very similar to those of the 

heart. According to Woody, the electro¬ 

magnetic field or its modulation can im¬ 

itate a heartbeat. If it does, a pace¬ 

maker or another medical device could 

detect the signal and become confused. 

Manufacturers have invented sev¬ 

eral ways of dealing with this issue. 

Filters included in the devices keep 

out most external signals. There’s also 

a “noise” mode, used when the device 

is receiving confusing signals. It shifts 

the device to a generic heart rate and 

pace until the interference goes away. 

Woody says the devices have come a 

long way, because an electromagnetic 

field could make a device stop pulsing 

30 years ago. The researchers have 

also tested the effects of microwave 

ovens, cell phones, electric power 

equipment, radar systems, and radio 

broadcasts. So far, these devices are 

surviving the wireless age just fine. 

To find out more about medical de¬ 

vice testing, contact the Georgia Tech 

Research Institute, Georgia Institute 

of Technology, Atlanta, GA 30332-

0800; (404) 894-3411; fax (404) 894-

9875; e-mail: www.gtri.gatech.edu. 

— NK 
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Time to make a little low-power magic. 

The Am29SL800, the first 1 8V-only, read, 
program and erase flash device. Our flash 
family offers a number of product and 

packaging options—including chip scale 
packaging—from which to choose. 

am on I 
_AMOn 

This remarkable Perpetua 
cell phone from Studio Red is 
not yet available But the flash 
technology that s making it 

possible is here today. 
From AMD 

While you re reshaping 

things with 1,8 V, we ll be 
busy developing the first 
0.9 volt flash device for a 
generation of products 

yet to come. 

For a data sheet, packaging 
information and links to other 
Flash memory products, visit 

iw.amd.com/magic/ 

Full Function 

1.8V Flash 

amd@work 

If you doubt the existence of magic these days, wait til you see what's possible with an advanced piece of silicon like the Am29SL800. 

This remarkable 8 megabit, 1,8-volt-only flash memory chip is your opportunity to develop exceptionally low-power designs with 

extended operating life and a myriad of features. (Thanks in no small part to our advanced power management system with 

zero-power operation.) Next-generation cell phones can now offer increased levels of talk and 

standby time long enough to exhaust the most conversationally-addicted. So what's the easiest way AMDS 
to begin making it happen? That's no trick at all. Simply call 1 -800-222-9323 or visit our Web site, www.amd.com 

©1998 Advanced Micro Devices, Ire AMD. the AMD logo and combinations thereof are trademarks of Advanced Micro Devices, Inc All othe names are the property of their respective holders. 



TECH INSIGHTS/QuICkLoOK 

JUST 4 THE KIDS 

Computer technology traditionally 

blings disparate groups of people 

closer together. To remain compet¬ 

itive in this global market, it’s increas¬ 

ingly necessary for many adults to 

learn to speak, read, and write differ¬ 

ent languages. Those of us with chil¬ 

dren know that when they’re young, 

their minds are like sponges—eager to 

soak up any new information. It would 

benefit our children if we would take 

advantage of this willingness to learn 

and teach them other languages. 

Thanks to a new series of CD-

ROMs, called Kidspeak, we may now 

have a quick and easy way to do this. 

The basic technology for Kidspeak 

was developed by the Australian¬ 

based Smarty Pants Publishing. 

Transparent Language, Hollis, N.H., 

modified it to make it reflect the needs 

of the American consumer. Focusing 

on the fact that younger children are 

apt to learn new languages faster, the 

Kidspeak series of foreign language ti¬ 

tles is specifically intended for chil¬ 

dren ages six to 12. 

Kidspeak offers 11 language titles 

from which to choose: Spanish, 

French, German, Italian, Por¬ 

tuguese, Hebrew, Japanese, Man¬ 

darin Chinese, Korean, Indonesian, 

and English. Through the immersion 

method, the CD-ROMs engage the 

child in learning. 

The child is directed by an animated 

talking friend and his or her pet. This 

friend, speaking only the target lan¬ 

guage, is the guide for more than 40 

games, songs, and other fun learning 

exercises. Each Kidspeak language 

CD-ROM features a different friend. 

Titles include Pepa Teaches Spanish, 

Claudine Teaches French, Pip 

Teaches German, Mike Teaches 

English, Michio Teaches Japanese, 

Rudi Teaches Indonesian, and so 

on. 

The basics, such as the alphabet, 

numbers, and songs of the new lan¬ 

guage. are taught first. The child 

then advances to a variety of vo¬ 

cabulary words. Activities are 

divided into five learning ar¬ 

eas: Play with Numbers, Play 

with the Alphabet, Play 

Happy Birthday, Play with 

the Animals, and Play with 

the Backpack. Five activities 

comprise each learning 

area. For example, the 

Play with Numbers 

learning area is divided 

into Play Bingo, Add 

and Subtract, Connect 

the Dot, Sing the Num¬ 

ber Song, and Play 

Dominoes. In addition, 

each of these activities 

have three levels of dif¬ 

ficulty so the child 

learns at his or her own 

pace. 

Kidspeak CD-ROMs 

educate in both written and spoken 

languages, while teaching simple math 

skills, computer literacy, and problem 

solving. They focus on specific skills, 

including correct pronunciation, word 

recognition, simple sentence structure, 

plural and singular forms, basic addi¬ 

tion and subtraction, and over 700 key 

words and phrases. Each language 

program uses the voices of native 

speakers and features an illustrated, 

online audio dictionary. 

Kidspeak comes with the Language 

Series Parent’s Guide, which provides 

tips and ideas to assist the child’s 

learning. It even offers an English lan¬ 

guage help screen. This is a big hel]) to 

parents who don’t speak the language 

the child’s learning, especially if 

they’re concerned about being faced 

with questions. 

Kidspeak also contains printed ac¬ 

tivities and exercises to extend the 

learning experience beyond the com¬ 

puter. And, for positive reinforce¬ 

ment—which most of us need—each 

language program 

awards an official Kid¬ 

speak Diploma and a free 

Kidspeak T-shirt when 

the program’s com¬ 

pleted. 

Language is an integral 

part of our lives. It ties 

us together, both person¬ 

ally and professionally. 

The Kidspeak language¬ 

teaching tool offers a 

user-friendly, fun, inter¬ 

active way to jumpstart 

a child as he or she learns 

to communicate effectively. Best of all, 

the child is immersed in a playful and 

friendly foreign language environ¬ 

ment. This appeals directly to the 

child’s innate ability to acquire lan¬ 

guage. The games, activities, great 

sound effects, and colorful animation 

make the learning natural. 

If you want to brush up on your 

skills or learn a new language, Trans¬ 

parent Language offers a foreign lan¬ 

guage program for adults, called 31 

Languages of the World. Its innova¬ 

tive, three-step process keeps learn¬ 

ing both engaging and enjoyable. The 

program even includes practice con¬ 

versations with native dialogues. 

Other CD-ROM’s available from 

Transparent Language are Language 

Now!, WordAce!, Talking Translation 

Dictionary, and Easy Translator. 

Kidspeak CD-ROM is now avail¬ 

able at retailers. It costs approxi¬ 

mately $19.95 for individual language 

programs, or $39.95 for the ten-in-one 

multilanguage package. The 31 Lan¬ 

guages of the World sells for $39.95. 

Transparent Language’s other pro¬ 

grams are in the same price range. 

For more information, contact 

Transparent Language Inc., 22 Proc¬ 

tor Hiil Rd., P.O. Box 575, Hollis, NH 

03049; (603) 465-2230; www. 

transparent.com. 

Marifrances D. Williams holds a 

degree in Liberal Studies from San 

Diego State University, Calif. She is 

currently a fifth-grade teacher at Los 

Ranchos Elementary, San Luis 

Obispo, Calif Williams specializes in 

the identification of advanced tech¬ 

nology for the use of child-focused ap¬ 

plications. She may be reached at 

will ia msofsm@lightspeed.net. 
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What would it take to push your idea of an oscilloscope into a new dimension? 

Let’s start with a completely new class of oscilloscopes. They’re called Digital Phosphor Oscilloscopes, or DPO for short. With them you can 

understand complex, rapidly changing waveforms at a glance. Find even the rarest glitches. And get real-time visual and statistical insight into 

the distribution of edge jitter. Even when you're pushing data at gigabit speed. Because with DPO, being able to see more means you can work faster. 

For a quick demonstration, go to www.tek.com/dpo1/ Or call 1-800-426-2200, ext. 3023, to learn about the next dimension in oscilloscopes. 

Tektronix 
© 1998 Tektronix. Inc All rights reserved Tektronix is a registered trademark ol Tektronix 



tie over the years, but since leaving for college 33 years ago, 

TTr\ I’ve had no need to use it. 
Ohm j L4.U? 
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The sensation was strange. I resided in the shop in the 

present, but saw a kid and his dad working with the 

tools and instruments as I handled many of the 

items. I became reacquainted with the oscilloscope, 

Parents, or those headed in that direction, please 

read this column. I provide insight on raising 

your child to become an engineer. 

During the past few weeks I’ve found myself 

speeding down memory lane. My father’s death in 

late March launched these trips. I’ve gone in 

many directions, but keep returning to one pri¬ 

mary topic: my childhood and formative years 

with Dad. And, of all things considered, my father 

laid the foundation for my becoming an engineer. 

I honestly cannot remember when I started us¬ 

ing hand tools. A hammer, screwdriver, wrench, 

and pliers extended from my body. These were no 

kid’s tools, they were the genuine articles. I’m 

sure I played with each of them, but more impor¬ 

tant, I’d imitate what Dad did. 

RLC meter, audio oscillator, and sweep generator. 

I remembered the instructions Dad provided on the use of these instru¬ 

ments, and the atmosphere of learning by destruction he tolerated. Oh how 

nice it would be to blow-up a few capacitors once again! My dad made messing 

around with electronics interesting and fun. 

He even made it possible for me to win a science fair competition with a 

Tesla coil he helped me build. We finished this project two years before blow¬ 

ing up the garage on our final science project! 

So parents, follow my dad’s example. Introduce your child to tools early in 

life, spend time teaching by doing. Then teach your child the art of instru¬ 

mentation. You’ll have to spend money on the basic items such as a VOM and 

oscilloscope. And, most important, give of your knowledge and time in an un¬ 

selfish manner as you watch your child attempt to destroy the world you’ve 

created. 

Ron Kmetovicz, president of Time To Market Associates, is the author of 

“New Product Development, Design and Analysis.“ He helps new product de¬ 

velopment teams deliver profitable products to the market quickly. He can be 

reached at: P. 0. Box 1070,100 Prickly Pear Rd., Verdi, NV891,39; (702) 31,5-

11,55;fax (702) 31,5-080!,; e-mail: kmetovicz@aol.com. 

Here’s a chance to try a new file 

expander and win a travel 

voucher, accessory bag, and 

software. All that’s required is a 

trip to Aladdin’s web site to down¬ 

load their new Aladdin Expander 

version 2.0 for Windows. 

Geared toward online users, this 

freeware product was created to 

make expanding files easier. Able to 

work with all popular compressed 

and encoded files, it’s supposed to 

make downloading from the Inter¬ 

net or online services a breeze. 

The Aladdin Expander 2.0 is also 

the first Windows decompression 

tool that can expand Stufflt-com-

pressed files. Because Stufflt’s usu¬ 

ally used for decompression on the 

Macintosh, Windows and Mac users 

can finally exchange files— despite 

access or platform compatibility. It 

also permits users to connect 

Stufflt Deluxe’s segmented 

archives for the Macintosh. Those 

big Mac files, divided into smaller 

pieces for manageability, can now 

be put back together in Windows. 

For convenience, the Expander 

supports long file names and 32-bit 

operation. And, if a user upgrades 

their operating system, the Ex¬ 

pander’s universal decompression 

adapts to the new features. Since it 

works with most file formats— such 

as Zip, UUencode, Binhex, and 

MacBinary, to name a few— access 

to files should never be a problem. 

It also expands self-extracting 

archives from Stufflt, Zip, and Aij. 

For those privacy lovers out 

there, Private File decryption capa¬ 

bilities are included. Encrypted 

documents can be sent to other Pri¬ 

vate File users, as well as those who 

have installed Aladdin Expander. 

These documents travel safely over 

the Internet, where they cannot be 

decompressed and decrypted with¬ 

out the correct password. 

To download the Aladdin Ex¬ 

pander 2.0, just go to www. 

aladdinsys.com. For more informa¬ 

tion, contact Aladdin Systems Inc., 

165 Westridge Dr., Watsonville, CA 

95076;(831) 761-6200; fax(831) 

761-6206. — NK 

On those projects where I might harm myself or the work that needed doing, 

he set me up, assisting on the side, doing busy work. With my age still in the sin¬ 

gle digits, I became quite skilled using simple hand tools. And remarkably, the 

smashed fingers that were cut and bruised in the process of learning retained 

not a single scar or deformity. 

Also, while still under the age of 10, after learning how to add, subtract, 

multiply, and divide (but way before I knew the concept of an equation or al¬ 

gebra), I learned Ohm’s Law. Dad provided me with the illustration here on a 

sheet of paper. He told me it was Ohm’s Law, and I accepted it. 

He showed me how to use it with a battery, volt-ohm meter (VOM), and a 

light bulb. We measured the V of the battery, and the R of the light bulb. He 

then told me that once I knew two of the three items, I could use math to figure 

out the third by following the picture. In this case, because I knew V and R, I 

needed to divide R into V to calculate I. 

After doing the long division, he showed me how to measure I with 

the VOM to check my work. 

V" \ Dad’s passing made it necessary for me to handle the “stuff” in his \ shop. This activity really woke me up! His shop changed very lit-




