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

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

The fast track just got faster. 

The combination of a continuous FastTrack™ Interconnect and a 
unique embedded array architecture ensures the optimum level 
of FLEX 10K performance. The new 0.35-micron FLEX 10K-2 
devices and the MAX+PLUS® It version 8 1 software combine to 
provide performance improvements of up to 40%. 

'Estimated performance with -2 speed grade using MAX+PLUS II v. 8 1 compared to -3 speed grade using MAX-PL JS II v 80 

Device Gates Logic Elements Embedded RAM 

Performance 

Improvement" Supply Voltage 

EPF10K30A 30,000 1,728 12 Kbits 40% 3.3 V 

EPF10K50V 50,000 2,880 20 Kbits 40% 3.3V 

EPF10K70 70,000 3,744 18 Kbits 22% 5.OV 

EPF10K100A 100,000 4,992 24 Kbits 35% 3.3 V 

EPF10K130V 130,000 6,656 32 Kbits 38% 3.3 V 

Setting the pace with low power and packaging options. 

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

Accelerate your design process with MAX+PLUS II. 

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

It's time to shift gears. 

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

www. 
altera 
com/shift 

(800)-9-ALTERA 
© Copyright 1997 Altera Corporation Altera. Fast Tract. FLEX, FLLX 10K. MAX+PLUS II. and specific device designations are trademarks and/or service marks of Altera in the United States and other countries All other trêdemarks and service marks are the property of their 
respective holders All rights reserved 

For specific pricing and availability, contact Altera or your local distributor 



Instant relief for your 
Gigabit designs. 

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

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

That’s because with HP’s new 1 O-bit 
serializer/deserializer (SerDes) K s, you 
have the comfort of knowing you’re 
getting the highest spec margins in the 
industry. The most reliable products on 
the market And—thanks to our volume 
manufacturing capabilities—immediate 
availability, in the quantities you need. 

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

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

HEWLETT® 
PACKARD 

CSSD9801 

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

In Latin America call 

Miami, Florida - U.S.A, at 
305-265-6086 

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

READER SERVICE 123 



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

design a router without it. At the same time, we released single-chip solutions for video and 

scanning systems. And at no extra charge, we threw in signal conditioning, gain, and 

digitization functions without increasing the footprint or power demands. 

And we’ve practically pioneered the silicon sensing device. 
Ours is accurate down to 0.15 PSI, which is about 2ox more sensitive than the next 

best solution. The only thing more lop-sided than its performance advantage over 
the competition, is its price advantage. 

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

More important, what are you doing? 

If it’s anything to do with sensing, converting, or communicating analog and 

digital signals, it s easier with Exar, AD Infinitum. 800-366-9742, www.exar.com. 

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



©1997 Exar Corporation 

Q I N F I N I T U M 
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DCto20GHz TERMINATION'H(qty.1-9) 

From FM to cellular to satellite communication circuits, here’s 
one termination to end all.. .the wideband ANNE-50 termination 
from Mini-Circuits. Until now, microwave terminations were usually 
very expensive, especially custom designs for higher frequencies. 
But thanks to quantum leaps in design and manufacturing 
techniques by M.ni-Circuits, you could replace high priced units 
with this versatile 50 ohm solution and obtain features such 

as high 32dB (typ) return loss to 8GHz, usability to 20GHz, and 
rugged construction to withstand severe mechanical vibration 
and shock, for the unheard-of low price of only $1 1.95 each in 
quantities of just 1 to 9. And high quantity pricing is even more 
amazing! Yes finally, there's a genuine cost effective, off-the-shelf, 
microwave termination. ..call Mini-Circuits to order yours today. 

Mini-Circuits... we’re redefining what VALUE is all about! 

*SJ49 qty. 1000 

ANNE-50 SPECIFICATIONS 

Freq. Range Return Loss 

(GHz) (dB, Typ) 

DC te 4 40 

4 to 10 30 

10 to 20 20 

Power rating is 0.50W at 70°C, derate linearly 
at 0.005W/°C from 7O°C to ,35Wat 1OO°C. 

ANNE-50 Return Loss 

Frequency 

SIZE 

Mini-Circuits 
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www.minicircuits.com 

For detailed specs on all Mini-Circuits products refer to • 760- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 

ISO 9001 CERTIFIED F258RevOrig 
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EDITORIAL O V E R V I E W_ 

■ Double-Poly Process Enables Low-Cost Microwave ICs 

■ Notebook Computer Makers Address Power Challenges 44 
■ Desktop EDA Will Redefine Tool Access And Integration 50 
■ Thermal Pad Raises SMD Power-Handling Capability 56 
■ New Optics Developments Reshaping Electronics 65 
■ 24X CD-ROM Controller Combines Three Functions On One IC 84 
■ Demultiplexing Eases Capture Of High-Speed Data 

TECH INSIGHTS 

37 Double-Poly Process Enables Low-Cost Microwave 
ICs 
• Bipolar process delivers medium¬ 
power and small-signal transistors 
with a cutoff.frequency of more than 
23 GHz. 

44 Notebook Computer Makers Address Power 
Challenges 
• Manufacturers are uniting behind the mobile 
power initiative, a coordinated industry 
program. 

50 Desktop EDA Will Redefine Tool Access And 
Integration 
• Unix, mid-range EDA. mid-range windows 
NT, and windows desktop EDA solutions vie to 
be the designer’s platform of choice. 

TECH INSIGHTS 

56 Thermal Pad Raises SMD Power-Handling 
Capability 
• By raising the power level at which heat sinks 
and fans are required, the pad also saves on 
space, cost, and dissipation. 

COMMUNICATIONS TECHNOLOGY 

65 Moving Toward The Light: New Optics 
Developments Reshaping Electronics 
• As optical technologies move into the main¬ 
stream, innovative meldings of electronics and 
photonics will bring changes to many electron¬ 
ics products—and their designers. 

76 Product Features 
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Editorial . 16 
• The “M” word and 
other thoughts 

Technology Briefing ... .20 
• It was a very good year 

Technology 
Newsletter . 25, 28 

Technology 
Breakthrough . 31 
• Molecular filter coat¬ 
ing for sensors increases 
sensitivity up to 500 
times 
• Hybrid digital image 
sensor technology based 
on CCD and CMOS 
technologies boasts low 
cost and high 
performance 
• Parallel processing ap¬ 
proach using unique al¬ 
gorithms boosts place¬ 
ment and routing 

Info Page . 10 
• (how to find us) 

Index of Advertisers . 128 
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If you've been bitten by a bad optocoupler, we can help you recover from the trauma. 

Our proprietary Optoplanar' structure ensures reliable performance, and our 

expanded capacity enables us to deliver on time and at competitive prices. 

Don't get bitten again. Choose an optocoupler that behaves the way it should 

from a company you can depend on. 

Call 800-LED-OPTO for more information and the phone number of your nearest 

0 PTOELECTAO HICS 

United States 800-533-6786 

France 33 01 /43 99.25.12 

Germany 49 089/96.30.51 

United Kingdom 44 [0] 1296/39.44.99 

Asia/Pacific 603/735-24 17 

QT Optoelectronics distributor, or see our on-line catalog at www.qtopto.com. © 1997 QT Optoelectronics 

Our Optocouplers Don't Bin 

READER SERVICE 157 
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December 15, 1997 Volume Í5, Number 28 

BOARDS & BUSES 
80 Standards Watch 
• DVD ami 139Í: perfect together 

82 The BUSiness Report 
• From buses to switches 

84 24X CD-ROM Controller Combines Three 
Functions On One IC 
• This ATAPl-based chip combines a high-per¬ 
formance servo, a digital-signal processor, and 
a block decoder. 

88 What's On Board 

89 Boards & Buses Products 

TEST & MEASUREMENT 
92 Demultiplexing Eases Capture Of High-Speed 
Data 
• Using a logic analyzers demultiplexing 
capability allows you to acquire data at up to 
twice its normal synchronous capture rate. 

96 Manufacturers List Of Logic Analyzers 

98 Test & Measurement Products 

100 Product Features 

103 Pease Porridge 
• Bob’s Mailbox 

104 Ideas For Design 
• Build your own optical heart-rate sensor 
• Series LED driver operates on 3-V input 
• Add remote/local control to distributed con¬ 
trol system 

112 European Products 
• First in 100-W power-supply series now 
available 
• IC controls analog functions of communica¬ 
tions devices 
• Battery disconnect switch comes in single 
small-outline package 
• Smart pointers help speed 8051 embedded 
development 

114 New Products 
• Power 
• Test & Measurement 
• Software 

119 Designers' Distributor Shelf 

QUICKLOOK 

Market Facts . 64E 

40 Years Ago . 64F 

Another Contest . 64F 

Y2K Update . 64J 

Greenlook . 64P 

Nifty Gif ties For Your 
Favorite Geeks Are On The 
Web . 64P 
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Drive, Danvers, MA 01923 (Code No. 0013-4872/94 $2.00 +1 00). Can. GST 
#R 12643 1964. Canada Post International Publications Mail (Canadian Distribution 
Sales Agreement Number 344117). Copying done for other than personal or internal 
reference use without the express permission of Penton Puolishing, Inc. is prohibited. 
Requests for special permission or bulk orders shoi/d be addressed to the editor. 

Jesse H. Neal Editorial Achievement 

1967 First Place Award 

1968 First Place Award 

1972 Certificate of Merit 

1975 Two Certificates of Merit 

1976 Certificate of Merit 

1978 Certificate of Merit 

1980 Certificate of Merit 

1986 First Place Award 

1989 Certificate of Merit 

1992 Certificate of Merit 
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Motorola’s Analog Modem 
Systems Come With Reference 
Designs, Schematics, A Bill Of 

Materials And Software. 

a* 

(P.S. We’ll Throw In These Powerful Little Chips, Too.) 

External Modem 
Motorola chips are the power for a 
variety of analog modem solutions. 
So now. all of your designs can reach 

incredible new heights. 

Internet Terminal 
No computeri No problem. All you 

need is an Internet Terminal powered by 
Motorola chips to get instant access to a 
world of information without a computer. 

PC Add-In Card 
Now, you can expand your computer 

capabilities witljout rearranging your hardware. 
Just slide in a PC Add-In Card with 

Motorola chips to reconfigure as needed. 

Where can you get Analog Modem Systems that provide both silicon and support? Motorola, of course. We offer a complete 

line of software-upgradable modem solutions for a variety of PC, multimedia and embedded applications. It’s truly a one-stop 

shop to power up all your analog modem solutions. Each system includes the basic data, fax and voice modem features like 33.6 

kbps V.34 and K56 capabilities. Plus, an expected software upgrade to the ITU V.pcm standard in early 1998. Powerful 

DSPs enable features that go way beyond average modems and take your designs to the next level. From Computers and 

Peripherals to Wired and Wireless Communications, Motorola products power the innovative solutions that enable your success. 

Visit us at www.motorola.com/modem-chipsets or call 1-800-201-0293 (Ref. #NB002). 

MOTOROLA 
Semiconductor Products Sector 

What you never thought possible“ 
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FLEXIBLE 
SMD VCXO 

SERIES VC8000 / VE8000 

♦ 1.00 MHz to 160.00 MHz, 
including SONET and ATM 

♦ 3.3V and 5.0V supply voltage 

♦ Flatpack (.150 inch) or J lead 
(.185 inch) configuration 

♦ Low power consumption, 
enable/disable option 

RHLTRTI 

A Worldwide Manufacturer Of 
Microprocessor Crystals, 
Oscillators, Crystal Filters, 
Ceramic Resonators, SAW 
Resonators, VCO Products 

2315 NW 107th Ave 
Miami, FL 33172 U.S.A 
TEL: 305-593-6033 
FAX: 305-594-3973 

E-mail :sales@raltron.com 

http://www.raltron.com 
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On orders entered by 
500pm central time 

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

DIGI-KEY® Volume Business Division 

Di#FKey Corporation 
701 Brook* Ave. South 

Thief River Fall*, MN 56701 
Ton-Free: 1-600-344-4539 ’Fax: 216-661-3360 

Order Online wwwdlKikeyioni 

Call write, fax or visit us on the 

“rnet for your FREE CATALOG today! 

Availability of Product 
On-Time Delivery 
Overall Performance 
...5 Years in a Row! 
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12 
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Displays 

and) 

Featuring: 
• Brightness from 70 to 1,000 nits 
• Sizes from 4" to 12.1 " 
• Unsurpassed contrast & viewing angle 
• Control circuitry, inverters, cabling 
• Expert technical support 

Also, monochrome graphic, 
character and panel displays 

BUrdU 408.523.8218 
I ELECTRONICS H 
■ CORPORATION ■ 

Supporting electronics manufacturers for over 65 years 

Megatel Offers a Wide Range of Embedded PC Architecture 

On-Board Features such as: 
• 486DX,™ 386,™ 8088 or V40 Processors 
• Local Bus Super VGA supporting LCD Panels 
• Upto 16MB DRAM 
• Ethernet Local Area Network 
• On-board programmable Flash™ 
• Low Power Consumption 
• Operation +5 volts only (typical) 
• 2 IBM compatible RS-232C Serial Ports 
• 8-bit general purpose Parallel I/O Port 
• Only 4" X 4” form factor 
• ISA or PC/104 Bus compatible options 

_ Website: www.meqatel.ca L megatel®—1,888’S«*ll.pc J 

Embed Tlif.s 

For more information cs 

Toll Free: 1 •888*762«5572 or 416*24 5*2 953 

fax: 416*245*6505 email: sales@ megatel.ca 

READER SERVICE NUMBER 143 

JANUARY 1998 
Seventh Joint Magnetism & Magnetic Ma¬ 

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

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

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

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

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

FEBRUARY 1998 
Developer's Conference & Interoperability 

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

IEEE International Solid-State Circuits Con¬ 
ference (ISSCC '98), Feb. 5-7. San Fran¬ 
cisco Marriott, San Francisco, CA. 
Contact Diane Suiters, Courtesy As¬ 
sociates, 655 15th St. N.W., Washing¬ 
ton, DC 20005; (202) 639-4255; fax 
(202) 347-6109; e-mail: isscc@cour-
tesyassoc.com. 

Portable by Design, Feb. 9-1 3. Santa Clara 
Convention Center, Santa Clara, CA. 
Contact Rich Nass, Electronic Design, 
611 Route 46 West, Hasbrouck Heights, 
NJ 07604; (201) 393-6090; fax (201) 393-
0204; e-mail: portable@class.org. 



You should be using this tool. 

The new SR785 
Dynamic Signal 

Analyzer. 

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

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

STANDARD FEATURES 
■ Order tracking (free introductory offer) 
■ Curve fitting and synthesis 
■ Time/Histogram mode 
■ Output to SDF® and MAT® Files 
■ Swept-sine mode (145 dB 

dynamic range) 
■ ANSI standard 1/1, 1/3, 1/12 

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

The new SR785. The right tool for the job. 

real-time octave analysis 
■ Front/Back viewing mode 
■ 8 MB memory (expandable to 32 MB) 
■ Windows® Data Viewer 

Stanford Research Systems 
Tel (408) 744-9040, Fax (408)744-9049 
www.srsys.com 
Email: info@srsys.com READER SERVICE 166 

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



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

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

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

while dramatically reducing on-resistance. From the first Power MOSFET to the new 32M-cell TrenchFET, 

70mQ/in2 - 34.5W /in 2000mQ/in2~29W/in 
1975 

Siliconix introduced Computers 
first Power MOSFET loP of a desk. 

O1 9 8 2 O 1 9 9 ° nJ 9 9 4 
Siliconix introduced higher Portable phonos c¡i¡-_n¡x ¡„.„j, Disk drives now ̂ Siliconix introduced 
power, more thermal now fit into f¡rct I itti F foot" «tru» fit in portable TrenchFET®and 
efficient DMOS technology a suitcase w  computers. LITTLE FOOT TSSOP-8 

Dick Tracy« & • 1997 Tribune Media Services, Inc. 



If there’s a negative side to constantly improving our 

Power MOSFET TECHNOLOGY, IT’S THAT SOME THINGS DON’T 
SEEM QUITE AS FANTASTIC AS THEY USED TO. 

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

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

the next breakthrough products that make everyone’s life a little easier. Call 

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

0.65mQ/in2~ 153W/in2 0.45 m Q / i n2 ~ 153W/in 2

q1 9 9 6 O1" 7 q19 9 8>-
Cellphones Siliconix introduced I aptop luntenes Sj|iconix introduced 32M-cell Cell phones now fit in Siliconix keeps pushing . 
eX^h^. TSOpT^ œn^Sflights. TrenchFET technology. fte/xr/m the limits of technology. 

TEMIC i- a company of Daimler-Benz. Memliers of TEMIC Semiconductors: Telefunken Semiconductors, Siliconix, Matra MUS, Dialog Semiconductor. 2201 Laureiwood Road, Santa Clara, CA 95054 Fax: 408-567-8995. 

TEMIC European Sales: GERMANY: 0130 857 320. UNITED KINGDOM: 01344-707 3(X). FRANCE: 1-30 60 71 87. ITALY: 02-332 121 SCANDANAVIA: 08 733-0090. ©1997 TEMIC. All rights reserved. 
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ELECTRONIC DESIGN 

Serial/Parallel 
Conversion or 
Networks 

CY233 connects up to 255 computers, 
peripherals, or remote sites. 5v CMOS 
40-pin IC works with RS232/422 drivers. 
300 baud to 57.6K baud. Supports a 
token in Peer or Host ring LAN modes. 
Numerous other operational modes: 

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

(S' Cybernetic Micro Systems 
PO Box 3000 ♦ San Gregorio CA 94074 
Tel: 415-726-3000 ♦ Fax: 415-726-3003 

www.ControlChips.com 

READER SERVICE NUMBER 110 

EDITORIAL 

The "M" Word And Other Thoughts 

As we close out 1997 and inch ever-closer to the year 2000, you better get ac¬ 
customed for the forthcoming two-year bombardment of the “M” word 
from every possible media, marketing, and advertising venue on the 

planet. No, we’re not talking more Michael (Jordan) hype, as he closes out his 
spectacular career. This is even bigger. 

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

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

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

Exactly 50 years ago this month, the transistor was bom. And many will ar¬ 
gue that no other invention in the history of mankind has impacted or had a di¬ 
rect influence on the majority of people on the planet as this one has. 
Our hats are off to Bell Laboratories, Walter Brattain, John Bardeen, 

William Shockley, and all of the other key Bell scientists who played such a crit¬ 
ical role in developing the transistor. The world owes you many thanks. 
And stay tuned for Electronic Design's annual Technology Forecast Issue 

scheduled for January 12. We will be focusing on Intellectual Property (IP) is¬ 
sues, featuring several Special Reports and Contributed Articles. We’ll be talk¬ 
ing about the effects of IP on the design of IC cores, megacells, and ASICs; its 
role in electronic design automation (EDA) and software tools; and its relation¬ 
ship to test and measurement. Rounding out the issue will be a number of opin¬ 
ions from some of the leading experts in the design community on what IP will 
mean to the future designer. It’s an issue that you can’t afford to miss! Happy 
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Part Rf Input Active lcc Vcc
Number (Main & Aux PLLs) (typ ? 3V> Range ravage 

Single PLLs 

LMX2306 550MHz 1.7mA 2.3 to 5.5V TSS0P16 

LMX2316 1.2GHz 2.5mA 2.3 to 5.5V TSS0P16 

LMX2321 2.1GHz 4.0mA 2.3 to 5.5V TSS0P16 

LMX2326 3.0GHz 4.0mA 2.3 to 5.5V TSS0P16 

Dual PLLs 

LMX2330L 2.5GHz & 510MHz 5.0mA 2.7 to 5.5V TSS0P20 

LMX2331L 2.0GHz S 510MHz 4.0mA 2.7 to 5.5V TSS0P20 

LMX2332L 1.2GHz & 510MHz 3.0mA 2.7 to 5.5V TSS0P20 

LMX2335L 1.1GHz & 1.1GHz 4.0mA 2.7 to 5.5V TSS0P16/S016 

LMX2336L 2.0GHz & 1.1GHz 5.0mA 2.7 to 5.5V TSS0P20 

LMX1600 2.0GHz & 500MHz 5.0mA 2.7 to 3.6V TSS0P16 

LMX1601 1.1.GHZ & 500MHz 4.0mA 2.7 to 3.6V TSS0P16 

LMX1602 1.1GHz & 1.1GHz 5.0mA 2.7 to 3.6V TSS0P16 

' ■ 1 ■ 

Dual PLL Current Consumption 

Introducing National's new 

ultra low-power frequency 

synthesizers — better than ever. 

Our newest PLLatinum single and 

dual PLLs are the lowest low-power 

frequency synthesizers you can choose for your wireless designs. As much as 60% lower 

at a tight-fisted 2.5mA for 1GHz. And they manage such frugality without compromising on per¬ 

formance. With the lowest phase noise floors available <-167dBc/Hz for singles and -169dBc/Hz for duals) 

and industry-leading charge pump leakage and balance specs. Supply voltage versatility 

(2.3-5.5V for singles and 2.7-5.5V for duals). And a broad choice of operating frequencies, from 

10MHz to 3GHz. Check out National's new ultra low-power PLLatinum frequency synthesizers. With the 

lowest power consumption and the lowest phase noise floor available in PLLs, you'll set 

new highs in wireless RF design. 
Visit us at 

_ 
or call us at 

1-800 -272-9959 

for a complete 

selection guide to 
National's Vne of 

PLLatinum Frequency 
Synthesizers. 

WHAT 

N 
National Semiconductor 

CAN WE BUILD FOR YOU? 
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THE FIRST SINGLE-CHIP DSP CONTROLLER 
REDUCES OVERALL SYSTEM COST WHILE 

INCREASING PERFORMANCE. 
The first DSP controller specially optimized for digital motor 

control systems, the TMS320C24x, is now available from 

Texas Instruments. In fact, designing with TI DSP Solutions will 

give you far greater accuracy, reduced electrical consumption, 

quieter operation and greater reliability. And allow you to use 

inexpensive brushless motors in a majority of control applications. In 

short, you’ll be able to increase performance while reducing the total 

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

The ’C24x DSPs from TI feature a 20-M1PS 16-bit, fixed-

point core and integrate a unique event manager supporting up to 

12 pulse-width-modulation (PWM) outputs, with PWM and I/O 

features that include three timers, nine comparators, dead-band 

generation logic and a state-space vector PWM generator. Also in 

the event manager are four capture inputs (two of which can serve 

as direct inputs for optical-encoder quadrature pulses), bringing 

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

And now is the perfect time to start designing with DSPs. 

Texas Instruments, the world leader in DSP Solutions, offers dedi¬ 

cated application notes, a motion control kit (MCK) and world-class 

development tools including a high-level C compiler. Also available 

is a ’C24x EVM (Evaluation Module) packaged along with a suite of 

emulation debugging tools, assembler and linker. In fact, it’s the 

best way to make your digital motor control systems smarter. 

21-5132 
© 1997 TI 

DSP Solutions 

TMS320C240 (F240) 

• 20-MIPS core 

• 544 words RAM 

• 16K words flash ('F240) 

• 16K words ROM CC240) 

• Dual 10-bit A/D converters 

• Event manager (for PWM 
control) 

• Peripherals (SCI, SPI, 
28 i/O pins) 

• Watchdog timer 

S995 Motion Control Kit 

The kit comes with F240 board (flash version 

of 0240), power inverter, debugger, peripheral 

program generator. DC brushless motor and 

operational software for both trapezoidal and 

sinusoidal modes. 

For more information on TI DSP Solutions for digital 

motor control, call 1-800-477-8924. ext. 4082, or 

visit us at www.ti.com/sc/4082 on the Internet. 

READER SERVICE 161 

Texas 
Instruments 



TECHNOLOGY BRIEFING 

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. 

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. 
Delivery-

stock to one week 

See EEM 
or send direct 

for Free PICO Catalog 
Call toll free 800-431 -1 064 

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

■ I w Electronics, Inc. 
143 Sparks Ave., Pelham, N.Y. 10803-1837 

E Mail-HLSC73A@prodigy com 

It Was A Very Good Year 

In anyone’s book, 1997 was a banner year for the electronics industry, and the communications sector in particular. This past year has screamed by like a Gi¬ 
gabit Ethernet packet, leaving in its wake a formidable trail of quantum leaps 

in pertomiance, technical breakthroughs, and paradigm shifts. 
This frenzied activity is in part due to an enlightened, business-minded 

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

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

At this time last year. Gigabit Ethernet was 
merely an exotic concept. Now, it has become a 
reality, with the IEEE 802.3z committee deliver¬ 
ing workable interim specifications quickly 
enough to see working hardware this year. Now 
that asynchronous transfer mode (ATM) has lost 
sole proprietorship of the Gigabit franchise, it will 
have to compete on a level playing field with the 
rest of the technologies for a share of the market. 
This competition should spur manufacturers to 
drive down the price of chips and, consequently, 
deliver new and higher levels of performance. 

Competitive forces also are producing best-of-
breed technologies in the residential broadband arena. Thanks to products 
that are based on the MCNS/DOCSIS standard, cable modems have taken 
the early lead in the race to wire America's homes with megabit-class I nter-
net access. Not wanting to be left standing behind in the dust, asymmetric 
digital subscriber line (ADSL) technology is undergoing a rapid evolution as 
well. Vendors are now working together to synthesize the right combination 
of encoding, modulation, and transmission schemes in order to deliver 
megabit service over ordinary telephone lines. The Baby Bells and local ex¬ 
change carriers (LECs) also are contributing heavily to a quick roll-out of 
ADSL by helping competitive LECs deploy the new technology in their par¬ 
ticular service areas. The level of cooperation is almost amazing to see. 

Since communication is so heavily driven by standards activity, it's nice 
to see Microsoft so heavily involved in paving the way for progress. True 
Darwinian competition has proven its infallibility as the superior Windows 
operating system has finally emerged victorious against its competition. 
The secret to their success? Open systems. By supporting so many commu¬ 
nications standards, the Windows-based PC has become a communication 
platform that is second to none. Everything ranging from videoconferenc¬ 
ing and computer telephony integration to megabit-speed Web browsing is 
supported by the Windows 95 operating system. This ubiquitous platform 
will increasingly dominate the communications scene, and we will all benefit 
greatly from it. 

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

LEE GOLDBERG 
COMMUNICATIONS 
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For Our Customers! 

>£> Internet Address: 
> http://www.allied.avnet.com 

Keeping In Touch With Our Customer’s Needs! 
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If you can 

DREAM IT UP, 

WE’VE GOT 

A WAY TO GET 

YOU THERE. 

Even if you’re talking about a 
self-propelled home entertainment 

system— complete with 
dual bioluminescent 

feedback loops, infrared galactic 

communications and a 

multigyrational video projection 
system, chances are there’s 

a Tektronix' test instrument that 

can get you there. Fact is, 
there’s a Tektronix test instrument 
on the bench with most every 
leading edge product that’s 

designed—from the newest 
microprocessor to the 

latest multimedia action game. 
For the simple reason 

Tektronix makes instruments 

that meet the demands of today's 

high-speed designs. So you 
can spend your time designing 

your own dream machine. 

And that should keep the 
positive ions flowing through 
your built-in ion chambers. 

For a head start, call us at 

1-800-426-2200 (press 3 and 

request code 3008), or visit us at 

www.tek.com/mbd/ad71011 

Tektronix 



Planar Transformers Make Smaller Power Supplies A Reality 
As the size of electronic products continues to shrink, it’s 

no wonder that more and more designers are choosing planar 
transformers for switch-mode power supplies in their space-critical 
applications. Planar transformers don’t use big ferrite cores and 
magnet wire. Thev’re made instead from copper leadframes and 
flat copper spirals that are etched on thin sheets of dielectric 
material. The spirals are stacked in flat, high-frequency ferrite cores 
to form the transformer’s magnetic circuit. The result is a 
transformer with the current densities you like and in a 40 percent 
smaller space. Efficiency i 4V percent at switching frequencies 

through 500 kHz. 

What' more, . u printed circuit board construction allows 
them to be manufactured with automated assembly equipment, 
which yields excellent unit-to-unit repeatability. The performance 
of all transformers within a production run, and from one run to 
another, is highly uniform, which translates into higher production 
yield. Planar assembly also minimizes parasitic reactances, 

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

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

120 VDC to 375 VDC. 

For more information about Signal’s unique planar 
transformers, contact Signal Transformer Co., Insilco Technologies 

Group, 500 Bayview Ave., Inwood, NY 11096-1792, call 
(516) 239-5777, fax us (516) 239-7208, or send us an e-mail 

atwww.signaltransformer.com READER SERVICE 185 

You asked for new 
High-Power International 
Transformers and 
Signal delivered: 
in 1250VA, 1500VA 
and 1750VA sizes! 
Smaller and lighter than traditional 

transformers, Signals new High- Power 

International (HPI) Transformers still 

pack plenty of power— now covering 

a full range from 1250VA to 3500VA. 

With innovations like “Touch Safe" 

terminals, they can make a world of 

difference in your applications for 

medical instruments, measurement 

and control devices, and machiner}'. 

Plus, to reduce common mode noise 

and provide low leakage current, all 

HPI transformers have 5-mil copper 

foil Electrostatic Shields (ESDs). 

Here’s more good news! The entire 

HPI Transformer Series now öfters 

these design improvements: 

• Advanced laminating technolog}’ for 

enhanced electrical characteristics. 

• Limited “in-rush" current to prevent 

nuisance trips. 

• Better performance consistency. 

• Less losses due to lower 

temperature rise. 

All stock transformers available 

through PRONTO“ 24-Hour 

Shipment Program. 

Signal. The industry leader in 

International Transformers. 

Callfor our detailed product 

literature and complete specs today! 

a Signal Transformer 
■■■F//////////// 

Signal Transformer Co., Inc. 
Insilco Technologies Group 
500 Bayview Avenue 
Inwood. NY 11096-1792 
Call: 516-239-5777 
Fax: (24 hrs) 516-239-7208 
http: www.signaltransformer.com 
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Low Profile International 
Transformers 
Feature Industry Standard 
Pin-to-Pin Compatibility 
Signal 
Transformer Co., 
Inc. offers 
a Low Profile 
International 
Series that 
features pin-to-
pin compatibility 
with the existing 
industry standard 
for low profile transformers. Designed to meet 
VDE 0805, the new series offers improved 
electrical performance, resulting in better regulation 
efficiency and lower temperature rise; rigid pin 
construction for easier board insertion and higher 
reliability; full encapsulation for all wave soldering 
processes; and mounting holes for greater resistance 

to shock and vibration. 

In addition to VDE standards, the Low Profile 
International Series transformers comply with UL 
and CSA standards. They are available in 2VA, 
6VA, and 9VA, with output voltages ranging from 
50V through 230V. 

All stock transformers are available through 
Signals PRONTO"' 24-Hour Shipment Program. 

Contact Signal Transformer Co., Insilco 
Technologies Group, 500 Bawiew Ave., 
Inwood, NY 11096-1792. 
Phone: (516) 239-5777; Fax: (516) 239-7208; 
http://www.signaltransformer.com 
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Multi-Purpose International 
High-Power Transformers 
High Performance with 
Greater Volumetric Efficiency 
TUV Certified. 
Signal Transformers 
Multi-Purpose 
International Series 
(MPI) high-power 
transformers operate 
from 200 VA to 900 
VA and feature higher 
volumetric efficiency 
than conventional 50/60 Hz transformers. 

Featuring unique coil construction and winding 
methods, the MPI transformers have exceptionally 

good isolation of 4000 VRMS Hipot and low 
leakage current. The}’ also haw a 5-mil-thick copper 
Faradav shield to reduce common mode noise. 
Fasten/screw-type shock-proof terminals are used 

on the series. 

All stock transformers are available through 
Signals PRONTO"124-Hour Shipment Program. 

Contact Signal Transformer Co., Insilco 
Technologies Group, 500 Bawiew Ave., 
Inwood, NY 11096-1792. 
Phone: (516) 239-5777; Fax: (516) 239-7208; 
http://www.signaltransformer.com 
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TECHNOLOG 
NEWSLETTE 

Photonic-Electronic Microchip 
Takes First Step Toward Reality 

Scientists at Columbia University, New York, N.Y., 
have bonded an ultra-thin sheet of magnetic garnet, 
a photonic material that transmits light in only one 

direction, to a semiconductor, a component of microelec¬ 
tric circuitry. This advance could eventually help to cre¬ 
ate a microchip that combines electronics and its optical 
equivalent, photonics. Such technology could have a 
dramatic effect on fiber-optic communications, leading 
to the development of such miniaturized optical devices 
a tiny lasers and implantable medical sensors. 
A key step in this breakthrough was the ability to 

slice an ultra-thin sheet—9 pm thick—from the mag¬ 
netic garnet crystal. Previously, integration between 
photonic and electronics had not been possible because 
garnet and other magnetic crystals can’t be grown on a 
semiconductor substrate. Magnetic isolators can’t be 
made efficiently no any material other than magnetic 
garnets. Consequently, the need arose to place garnet 
crystals on semiconductors. 
The Columbia research team fired high-energy 

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

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

High-Performance EDA Solutions 
Sought In Two-Company Project 

The gap between the performance capabilities of sili¬ con and the tools that leverage this capability con¬ 
tinues to spread further apart. The reason for this 

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

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

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

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

SKYchannel Gains Certification 
As ANSI Standard 

The SKYchannel 320-Mbyte/s 64-bit Packet Bus, de¬ veloped by SKY Computers Inc., Chelmsford, 
Mass., has been approved as an ANSI standard 

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

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



100 MHz SDRAM module. 
It’s the digital equivalent of an adrenaline rush. 

A. 

• 

Micron, the master of SDRÄM production, now follows up their popular 66 MHz product with a family 

of 100 MHz solutions. Whether you’re looking for 16MB, 32MB, 64MB or 128MB modules, 

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

16MB 
32MB 
64MB 
128MB 

2Mbx 64/72 DIMMS 
4Mb X 64/72 DIMMS 
8Mb X 64/72 DIMMS 
16Mb X 64/72 DIMMS 

DENSITY CONFIGURATION 

'V .. 

16Mb x4, x8, x16 
64Mb x4, x8, x16 368-3900 or visit our web site, www.micron.com/mti (VUŒRON 

© 1997, Micron Technology. Inc. READER SERVICE 14S 



Benchmarq supplies the chip 
that charges the battery 

that runs the phone 
that delivers the message... 

that Jane is stranded in Clarksville. 

Benchmarq is a registered trademark, and “Benchmarq. ..the brains behind the battery " 
are trademarks of Benchmarq Microelectronics. Inc 

BENCHMARQ 
BENCHMARQ Microelectronics, Inc. 
17919 Waterview Parkway 
Dallas. Texas 75252 U.S.A. 
800-966-0011 or 972-437-9195 
Fax 972-437-9198 
Email:benchmarq@benchmarq.com 
WWW.http://www.benchmarq.com 

NASDAQ=BMRQ 

Fortunately, the designers of Jane's cellular phone had 
:he foresight to include advanced battery management 
n their product design. And they relied on Benchmarq 
VI icroelectronics to deliver the solution. 

At Benchmarq, we specialize in battery manage¬ 
ment technology and can I ' " " 
work directly with your 3 
tesign engineers to 
address your most chal-
enging problems. Our 
wide range of advanced 
□attery management 
ntegrated circuits mini¬ 
mizes turnaround— 
f an off-the-shelf solution 
won't do, a simple moditi-
satron is usually all it 
:akes. Plus, our ability to 
deliver design-optimized 
and assembled circuit 
ooards can help reduce 
/our time-to-market. 

Whether you’re buying Fast Charge ICs for wireless 
communications, or incorporating a smart chip in a 
turnkey board for portable systems, Benchmarq has 
the answer to reliable, performance-oriented battery 
management. The moral: Call Benchmarq whenever 

you need battery manage-
I ment solutions. Because^ 

without reliable 
batteries, Jane, along BS 
with your product sales, W 
may simply be stranded, 
Call 800-966-0011. 

Part 
No. 

Battery 
Technology 

Termination 
Method 

Pins/ 
Package 

bq2002/T NiCd, NiMH 
•AV. PVD, AT/At, 

max. temp, and time 
8/0.300" DIP, 
0.150- SOIC 

bq2003 
NiCd, NiMH. 
Lead Acid 

-AV. AT/At, max. temp., 
voltage, and time 

16/0.300’ DIP, 
0.300- SOIC 

bq2004/E NiCd, NiMH 
Lithium-Ion 

-AV, PVD, AT/At, 
max. temp., voltage, 

and time 

16/0.300- DIP, 
0.150- SOIC 

bq2005 NiCd, NiMH 
-AV. AT/At, max. temp., 

vo'tage, and time 
20/0.300' DIP, 
0.300" SOIC 

bq20C7 NiCd, NiMH 
aV. PVD max. temp., 

voltage, and time 
24/0.300- DIP. 
0.300- SOIC 

bq2031 
Lead Acid, 
Lithium-Ion 

Dual-step max. voltage, 
min. current 

16/0.300- DIP, 
0.150- SOIC 

bq2054 Lithium-Ion 
Constant voltage/ 
matimum current 

16/0.300- DIP. 
0.150" SOIC 

□q2902/3 
Rechargeable 

Alkaline Maximum voltage 
8/14/0.300- DIP, 

0.150- SOIC 

Fast Charge IC Selection Guide 

MARQY'S Message: 
“Ask about our product 
development boards 
tor quick and easy 
charger designs. ” 

BENCHMARQ. ..THE BRAINS BEHIND THE BATTERY “ 
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TECHNOLOG 
NEWSLETTE 

Centralized Standards 
Funding Cornes To EDA 

In a move to create a unified voice for driving EDA standards, the EDA Consortium (EDAC), San Jose, 
Calif., announced that it will begin directing all stan¬ 

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

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

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

Allocation Standard To Smooth 
Operation Between TV And Cable 

EIA-745, a recently formulated automatic channel in¬ stallation standard, defines how television receivers 
and set-top boxes can be given needed information in 

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

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

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

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

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

Projection Display Working 
Group Is Established 

Addressing the rapid growth of the projection dis¬ 
play market, the U.S. Display Consortium 
(USDC), San Jose, Calif., has launched a Projec¬ 

tion Display Working Group (PDWG). The group con¬ 
sists of representatives from dpiX (a Xerox company), 
Electrohome, IBM, InFocus, Proxima, Sarnoff, and 
Texas Instruments. 

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

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

Edited by Roger Engelke 
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% Reaching New Heights 
in SCSI Performance 

Reach peak performance for 

your Low Voltage Differential 

(LVD) SCSI Bus with the 

UCC5640 Nine-Line LVD 

SCSI Terminator. The device 

is designed as an active 

Y-terminator to improve the 

frequency response of the LVD 

Bus. The 1.5pF differential 

channel capacitance allows 

for minimal bus loading for 

a maximum number of 

peripherals. With the UCC5640, 

you will be able 

exceed the 

Fast-80 barrier. 

Another Unitrode first, the 

UCC5640 provides a 

much needed system migration 

path for an ever improving 

SCSI systems standard. 

to 

The UCC5640 Low Voltage Differential Advantages 

♦ World's First LVD Only Active Terminator 

♦ Specified For Ultra-2 (Fast-40) And Ultra-3 (Fast-80) 

♦ 2.7V to 5.25V Operation 

♦ Y-Termination - Not Stacked Resistors 

♦ 1.5 pF Differential Channel Capacitance 

♦ 24-Pin TSSOP Packaging For Small Footprint 

Call for free samples, demo board and application 
information today. 

— UNITRODE 
>-The Linear IC Company Everyone Follows 

TEL: (603) 429-8610 

http: www.anitrode.com • FAX: (603) 424-3460 • 7 Continental Boulevard • Merrimack, NH 03054 
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EUumination™ for 
PortabletóBÂations 

ELluminate your next portable 
application with the SP4400 
series of EL lamp driver IC's 
from Sipex. With the largest 
selection of EL driver chips in 
the industry, Sipex has the right 
solution for a variety of 
applications. From TIMEX® 
watches with INDIGLO® night-
lights to the U.S. Robotics Pilot'" 
PDA, Sipex driver chips offer the 
smallest, lowest power back¬ 
lighting technology available. 

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

ELlumination is a trademark of Sipex Corporation. 
TiMEX is a registered trademark of Timex Corporation 
INDIGLO is a registered trademark of Indiglo Corporation. 
US Robotics and U.S Robotics logo are registered 
trademarks and Pilot is a trademark of U.S. Robotics 
and its subsidiaries. Other products are the trademarks 
or registered trademarks of their respective owners 

Supply 
Supply Current Internal 

Product Voltage (typical | Osc Features Applications 

SP4412A 2.2V to 5mA1 Ultra low power Watches, Small LCD Displays 
3.6V 

SP4415 2.2V to 5mA1 4 selectable light Watches, Games, Apparel, 
3.6V levels Small LCD Displays 

SP4422A 2.2V to 8mA1 • Requires minimal Remote Control Units, 
6V board space Portable Instruments, 

P0S Terminals, LCD Displays 
SP4423 2.2V to 5mA1 • Low Power PDA’s, Calculators, 

6V LCD Displays 
SP4424 1V to 6mA2 • Dual oscillator for coil Pagers, Digital Watches, 

6V and lamp control LCD Displays 
SP4425 1Vto 37mA2 • Max light output @ Pagers, Cell Phones, 

6V low voltages LCD Displays 
SP4430 1V to 75mA3 • DC/DC converter Cell Phones, PDA’s, Pagers 

3V 
/. Vdd = 3.0V 2. Vdd = 1.5V 3. Vdd = 1.0V 

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

Molecular Filter Coating For Sensors 
Increases Sensitivity Up To 500 Tinies 

When the condition known as 
“Gulf War Syndrome” first en¬ 
tered our consciousness after 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Cheryl Ajluni 
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TECHNOLOGY BREAKTHROUGH 

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

Researchers from the Digital Image 
Sensor Product Group, Texas In¬ 
struments (TI), Dallas, are hoping 

to help open the door for new PC-imag-
ing applications by providing an alterna¬ 
tive to cameras based on CCD and 
CMOS image sensors. They developed a 
new digital imaging sensor technology, 
known as BCMD (Bulk Chaise Modu¬ 
lated Device), that combines the best of 
both CCD and CMOS technologies. 
Modem CCD sensors offer a number 

of benefits, not the least of which is the ca¬ 
pability for huge production volume and 
design simplicity. And, since the technol¬ 
ogy is mature, it’s been fully optimized to 
provide a high level of performance that 
includes high sensitivity, low dark cur¬ 
rent, and low noise. However, it does 
have its disadvantages. CCD sensors of¬ 
ten exhibit higher system power and 
therefore require many power supplies. 
And, a CCD sensor’s architecture makes 
on-chip system integration difficult at 
best. Coupled with the technology’s in¬ 
ability to output anything besides analog 
and what you’re left with is a technology 
that has its limitations in the area of 
emerging PC-imaging applications. 

Similarly, CMOS-based image sen¬ 
sors offer a number of benefits includ¬ 
ing the ability to provide a digital input 
and output, as well as an on-chip sys¬ 
tem integration capability. These de¬ 
vices exhibit a lower system power and 
can operate off either 5- or 3.3-V power 
supplies. As opposed to the CCD sen¬ 
sor, CMOS sensors are marked by a 
lower total system cost. But, just like 

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

TI’s BCMD sensor technology elimi¬ 
nates many of these obstacles by lever¬ 
aging only the best features of each sen¬ 
sor. It is, in fact, a hybrid of the CMOS 
processes and CCD sensor technology. 

One problem BCMD technology ad¬ 
dresses is a CMOS image sensor’s lack of 
a well to accumulate charge, which 
causes low sensitivity. Borrowing from 
the charge-well design of the CCD image 
sensor, the BCMD sensor has a buried 
well on the gate of the device’s transistor 
(see the figure). This significantly im¬ 
proves sensitivity. For example, a 
BCMD sensor configured into a 1/3-in. 
VGA device with a (>40-e^-180 resolution 
and a 7.4-o-7.4-pm pixel size features a 
sensitivity of 78 mV/lux. By comparison, 
the same device based on a CCD image 
sensor exhibits 41-mV/lux sensitivity. 

This hybrid sensor design also elimi¬ 
nates driving requirements of CCD im¬ 
age sensors, while simultaneously lever¬ 
aging a CCD’s line-addressable nature. 
Since a BCMD sensor can be fabricated 
using high-volume CMOS processes, it 
will offer improved price/performance 

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

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

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

Future work on this technology will 
focus on the development of BCMD sen¬ 
sors that are complementary to digital 
signal processors (DSPs), mixed-signal 
products, and ASICs. Other work will 
center on the integration of all drivers 
and the analog-to-digital converter on-
chip using a single 3.3-V supply. The re¬ 
searchers will also tiy to integrate digital 
defect and dark-current nonuniformity 
collections circuits on-chip, as well as on-
chip integration of image-compression 
circuits with various processing algo¬ 
rithms. Samples of the BCMD sensor aie 
expected the first < |ii;uter of 19!)8. 

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

Cheryl Ajluni 
Basic structure of a bulk charge modulated device (BCMD) sensor developed by Texas Instruments. 
The CMOS sensor marries the best of both worlds of CCD sensors and CMOS processing. 
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THE TRAIN IS LEAVING. 
Now that we're off into the networked age, the solutions you design must be built on a robust platform. One 

that’s reliable. And scalable. And not prone to crashing at the drop of a byte. Not surprisingly, a single, 

proven, industry-standard platform for mission-critical environments is UltraSPARC’“ and Solaris” from Sun. 

Which is all the more reason to consider our microprocessors and related technology 

first for your own networked solutions. (Yes, our UltraSPARC/Solaris and Java“ platform 

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

to provide complete end-to-end solutions. From chips to boards (like our Ultra "AX motherboard) along 

^Sun 
microsystems 

with our extensive expertise in network computing (which, by the way, is something we’ve been working 

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

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

ARE YOU ON THE 
RIGHT PLATFORM? 

©1997 Sun Sun Microsystems. the Sun Logo. Solans. Java. Ultra and The Network Is The Computer are trademarks or registered trademarks of Sun Microsystems. Inc m the United States and other countnes All SPARC trademarks are used under license 
and are trademarks or registered trademarks of SPARC lr ternational. Inc. n the United States and other countnes. Products bearing SPARC trademarks are based upon an architecture developed by Sun Microsystems. Inc 5OC 1 
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TECHNOLOGY BREAKTHROUGH 

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

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

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

Cheryl Ajluni 

Parallel Processing Approach Using Unique 
Algorithms Boosts Placement And Routing 

Designing ICs today often stretches 
the performance limits of available 
EDA tools. As designers begin 

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

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

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

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

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

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

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

Gambit's placement algorithm partitions the logic hierarchically. It then divides the partitioned 
pieces a second time and hands the pieces off to different processors to work on. 
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Been There. Done That. 
Left ’em in the Dust. 
Think Dallas is new in the micro race? Think again. 

Dallas Semiconductor’s line of High-Speed Microcontrollers took a good idea that’s been around for 
a while, the 8051, and developed it into a world-class, high-performance machine. In fact, 

Dallas has been rolling out 8051 -based winners since 1987, starting with Secure Micro¬ 
controllers. This family rapidly took pole position in the field—a position 

we maintain to this day—protecting valuable application software and 
data against pirates and hackers. 

Building on this experience, Dallas turned its attention toward 
improving the performance of the 805 1. The result was 

a completely redesigned core that eliminates 
wasted clock cycles. Using only 4 clocks 

per instruction (compared with the 
original 805 l’s 12 clocks), the 

DS87C520 runs up to a 
maximum clock speed 
of33MHz, providing 
a performance level 
equivalent to a 99 
MHz 8051. This 
allows you to turbo-

» charge your system 
without costly changes in 
architecture, software, or 

development tools. 

Look under the hood and check out the added features: 

• On-Chip Memory Removes Performance Bottlenecks: 
The DS87C520 offers 16K bytes of EPROM and 1.2K 
bytes of SRAM. With the additional SRAM onboard, 
part count can be reduced and performance levels can 
be further increased. 

• Power Management Mode for Portable Systems: In this 
mode, you can reduce operating power requirements by 
80%, while normal processor operations continue at a 
slower internal clock speed. Special circuitry allows the 
processor to automatically shift gears back to high speed 
when needed. 

Take a victory lap around the rest of our 
High-Speed Micro product family. 

DS8OC31O High-performance, 
low-cost 805 1 replacement 

DS80C320 Full-featured. ROMless micro 
with additional peripherals 

DS80C323 3-volt version of the DS8OC32O 

DS87C52O 16K bytes EPROM. 1K byte SRAM 
and power management modes 

DS83C520 Mask ROM version of the DS87C52O 

DS87C53O DS87C520 with Real Time Clock 
and NV RAM control 

• Extra Equipment: In addition to the standard peripherals. 
the DS87C520 adds features that have tradition¬ 
ally been provided by external compo¬ 
nents. These include a second serial 
port, power-on reset, brownout detector, 
and watchdog timer. 

All Dallas High-Speed Microcontrollers 
feature six external interrupts, three 16-
bit timers, dual data pointers, and 256 
bytes of scratchpad RAM with total 8051 
pin- and software-compatibility. 

For more information, contact 
our pit crew. 

ft DALLAS 
W  SEMICONDUCTOR 

Visit our Web site at http://www.dalsemi.com/ 
4401 South Bcltwood Parkway, Dallas, Texas 75244-3292 ❖ Phone: 972-371-4448 ❖ Fax: 972-371-3715 
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Exploring semiconductor processes for making microwave ICs 

Tech Insights 
Double-Poly Process Enables 
Low-Cost Microwave ICs 

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

Peter Fletcher 

Mobile and cordless tele¬ 
phones are the first tar¬ 
geted applications for a 

range of silicon microwave ICs 
that Philips Semiconductors, Ni¬ 
jmegen, The Netherlands, will 
make available early in 1998. The 
circuits are fabricated on a bipo¬ 
lar process that uses two layers 
of poly silicon and was adapted 
from standard IC techniques. 

Using the “Double Polysili-
con” process, Philips’ engineers 
developed medium-power and 
small-signal bipolar silicon tran¬ 
sistors with a cutoff frequency 
(ft) over 23 GHz, the ability to 
operate at 3 V or less, relatively 
low noise, and high efficiency at 
power gains of 20 dB at 2 GHz. 

Moreover, since the process 
results in RF transistors whose 
collector contact is routed to the 

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

power RF transis¬ 
tors with 25 mA to 2 

A and high efficiency.” 
At the same time, radio fre¬ 

quencies allocated for mobile-
telephone and other wireless 
networks around the world are 
creeping further into the mi¬ 
crowave region, with public and 
private mobile networks oper¬ 
ating now at around 2 GHz, and 
with future requirements for 
wireless local loops and LANs 
planned for the spectrum be¬ 
tween 2.4 and 10 GHz. 

surface of the chip rather than through 
the substrate, transistors can be isolated 
from each other. This allows them to be 
used for IC functions that require sev¬ 
eral transistors and passive components 
like capacitors, resistors, and inductors 
to form silicon microwave ICs. At the 
same time, since all electrical contacts 
are brought to the die’s top surface, the 
substrate is effectively isolated, allow¬ 
ing direct contact to the ground plane. 

Pieter Lok, RF innovation manager 
for Philips’ Discrete Semiconductors 
Business Group, says the idea is to sat¬ 
isfy mobile-telephone makers in their 
continuing quest for smaller size, lighter 
weight, longer talk, and standby times, 

and good performance in terms of range 
and drop outs, and, above all, lower cost. 

He explains, “We translated those re¬ 
quirements into technology drivers. 
First, we had to reduce component costs 
and component count. Then we had to 
look at efficiency, especially for trans¬ 
mitter power amplifiers, because that’s 
the main contributor to talk time and the 
telephone makers want to be able to use 
smaller and lighter batteries. That 
means lower voltage and current opera¬ 
tion and better receiver noise. At the 
same time, in a highly competitive mar¬ 
ket, they want shorter design times.” 

Lok adds, “For the receiver, the 
most important thing is to be able am-

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

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

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

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

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

The Process 
Performance goals for the new 

process include a high fy, very low 
Miller capacitance for high gain, and 
very low base resistance for low noise. 

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

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

Polysilicon is deposited by low-pres¬ 
sure chemical vapor with precise control 
over the thickness of polysilicon grown 
over layers of silicon or SiO2. In turn, 

that allows production of self-aligned 
vertical transistor structures. 

Steep doping profiles are used to ob¬ 
tain the very narrow base widths re¬ 
quired for realization of a high fT while 
submicron emitter widths—typically 0.5 
pm—that result from self-alignment in¬ 
herent in the process ensure a high fMAX 
and low base resistivity for good noise 
performance. Lateral connection to the 
base region by p+ silicon also helps re¬ 
duce base resistance, leading to noise 
performance of typically less than 12 dB. 

The Package 
But producing these “intrinsic” high-

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

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

Optimized leadframe to reduce emitter inductance and base-collector capacitance 

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

BGA 2003 MMIC amplifier VS = 2.5V 

Supply voltage as a function 

of the control current; typical values 

3. Linear control over collector currents from 0 to 30 mA is provided by 
the BGA2003 npn transistor. The device is built on Philips' double 
polysilicon process. 



Designing With Ordinary PCI Interface Chips. 

Designing With The New S5920 PCI Interface Chip. 

You Can’t Miss With The Flexible, Affordable S5920. 

The Only Choice. Superior single-chip 
performance. Consistent results. And 
the experience to perform well in any 
environment. The S5920 PCI interface 
chip provides everything designers 
need to raise their game to a whole 
new level. 
The Target-only S5920 PCI interface 

chip offers board designers a low-cost, 
off-the-shelf solution for designs that 
don’t require bus-mastering capability. 
This makes it ideal for high-end appli¬ 
cations including communications 
and multimedia add-on cards, high-
performance printer interfaces, data 
acquisition systems, and other 
embedded applications. 
T he S5920 delivers increased relia¬ 

bility and performance for designers 

moving from ISA to the PCI interface, 
as well as superior economics to an 
off-the-shelf ASIC. It also features 
unique control port programmability 
through the system or add-on side, as 
well as support for synchronous and 

>4MCC 
Applied Micro Circuits Corporation 

6290 Sequence Drive, San Diego, CA 92121-4358 
(800)755-2622 Fax 619-450-9885 

asynchronous local bus connections, 
advanced mailbox functionality, and 
integrated external devices. And it’s 
compliant with both the existing 
2.1 and proposed 2.2 PCI standards. 
Because the S5920 is software 

compatible with our proven S5933, 
it eliminates debugging time and 
gives designers the flexibility to create 
smarter designs with reduced design-in 
costs and time to market. 
To help you get your designs on 

course quickly, we’re offering a 
“Matchmaker” S5920DK Controller 
Developer’s Kit that includes a proven 
prototyping reference and modular 
“breadboarding” hardware, plus diag¬ 
nostic and development utility software. 
Order yours today at WWW.amCC.COin. 
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TECH INSIGHTS DOUBLE-POLYSILICON PROCESS 

capacitance, but also minimizes the 
length of the emitter bond wire and re¬ 
duces emitter inductance. 

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

The submicron emitter width pre¬ 
vents current crowding effects and helps 
keep base resistance low, to prevent 
degradation of power gain. At the same 
time, the “collector-up” structure allows 
the emitter to be formed within the sub¬ 
strate, providing for grounded emitter 
circuit layouts which in turn allows heat¬ 
sinking arrangements to be optimized 
since conduction of heat from the emitter 
can be done directly from the emitter 
lead frame to a printed-circuit board. 
This layout provides power transistors 
that can operate at 1.8 GHz fi-om a 3.5-V 
power supply with power gains greater 
than 11 dB and with PAEs that Swinkels 
claims can be as high as 60%. 

Heat Sinking 
In practical terms, the double-polysil¬ 

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

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

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

4. This two-stage MMIC power amplifier from Philips, the BGA2051, is optimized for cordless 
1900-MHz DECT, PHS, and PWT telephone applications. Supplied in an 8-pin plastic surface-
mount SO-8 package, it delivers 400mW at a 3.6-V supply and has 23-dB gain. 

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

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

Integrated Circuits 
The double-polysilicon process was 

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

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

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

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

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



World’s Smallest Op Amps 

Rail-to-Rail 
0PA2337 Output 

More Op Amps... Less Space! 

The 0PA2237 is the world’s smallest dual... two complete high 
performance op amps in one tiny SOT package! Beware of 
impostors; this is a real SOT-23 body with eight fine-pitch 
(0.025”) leads. How’s your eyesight? 

Single supply operation with rail-to-rail output (within 10mV!) 
makes the OPA2337 perfect for portable equipment and all 

general purpose applications. Quiescent current is only 450pA 
yet it can handle your dynamic signals (1.5MHz, 1V/ps). And it’s 
CMOS with only 10pA input bias current. 

Burr-Brown offers a complete selection of micropackage op 
amps. Check our brief listing below and find more on our web 
site, including SpeedPLUS 400MHz+ op amps. 

Description Single Power Supply Iq/Ch. Price/Ch . fMLINE" Reader 
Products (all are rail-to-rail output) Dual/Quad Single (V) (pA) (1k+) (800)548-6133 Service# 

0PA336 m/croPower, CMOS S.D.Q 2.3 to 5.5 20 $0.47 11380 91 

OPA340 High Speed, Rail-to-Rail I/O S.D.Q 2.5 to 5.5 750 $0.52 11404 92 

0PA237 Low Power, Single Supply S.D.Q 2.7 to 36 170 $0.81 11327 93 

0PA337 Single Supply. CMOS S.D 2.5 to 5.5 450 $0.26 11410 94 

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

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

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

Performance includes power gains of 
19 dB for the BGA2001, and 21dB for the 
BGA2(X)2/BGA2(X)3 with noise figures 
of 1.5dB and 1.9dB, respectively, at 2 
GHz. The BGA2001 and BGA2(X)2 have 
a fixed bias current of 4 mA and 10 mA, 
respectively, at a 2.5-V supply, while the 
bias current of the BGA2003 is ad¬ 
justable up to 3 mA by means of a control 
pin, providing linear control over collec¬ 
tor currents from 0 to 30 mA (Fig. 3). 

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

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

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

The BGA 2051 MM IC power ampli¬ 
fier is a two-stage device optimized for 
cordless-telephone applications such as 
DECT, PHS, or PWT that operate in 
the 1900-MHz band. It can deliver an 
output power of 400 mW at a supply 
voltage of 3.6 V. Its output is switched 
for TDMA applications by means of a 
pulsed voltage applied to a control pin. 
Gain is 23 dB It is supplied in an 8-pin 
plastic surface-mount SO-8 package. 
(Fig. 4). The BGA2021 mixer MMIC is 
primarily intended for applications in 
the receiver side of wireless systems 
and can operate over a frequency range 
from 0.5 to 2.5 GHz The internally bal¬ 
anced structure ensures good isolation. 
It is available in a six-pin SOT-457 sur¬ 
face-mount package. 

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

Price And Availability 
Engineering samples for all derices are ex¬ 

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

Contact Pieter Lok, RE innovation man¬ 
ager, Philips Semiconductors, Building 
Bi 2. Gertstweg 2, 6534 AE, Nijmegen, The 
Netherlands; e-mail: Pieter.Lok@nym. 
sc.philips.com. CIRCLE 542 

How Valuable Circle 
Highly 543 
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Slightly 545 

EDA 
Marketing Tool! 

The 1996 Electronic Design 
Automation (EDA) Study spon¬ 

sored by Electronic Design 
magazine, provides critical survey 
information with a focus on EDA 
marketing executives and user/ 
engineers. Conducted by the 

market research firm, EDA Today, 
L.C., results have been compared, 
compiled, and studied to serve as 
strategic marketing opportunities 

for suppliers. 

Survey results will 
present information on: 

• Platform trends 
• Internet and web usage 

• Spending patterns 
• Design trends 

• Cross tabulation results 
on issues occuring in 

the EDA industry 
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lmV—Rail-io-Raïl! 

•^5MHz 
• 6 U/us 

Swing to 
the Rails— 

\ Input & Output 

Squeeze Close to the Rails... 

Burr-Brown's new 0PA340 series CMOS op amps provide the best 
rail-to-rail performance. Output swings to a mere 1mV from the 
supply rails with 100ki2 loads. With 10ki 2 loads, output swings to 
within 10mV—better than what you’re using now. And input 
common-mode range extends 500mV beyond the supply rails, so 
it works in all your circuit configurations, including G=1 buffer. 

It’s Fast, Too! 

With 6V/ps slew rate and 5.5MHz bandwidth, the OPA340 is 
not just another sloooow CMOS amplifier. Its excellent dynamic 
performance and wide input/output swing make it great for driving 
A/D converter inputs. It’s also suited to a wide range of portable and 
battery operated equipment... only 750pA supply current. 

Single, dual and quad versions, plus a wide range of packages 
including SOT-23, MSOP, SSOP, SO and DIP, give you true 
design flexibility. 

Key Specifications: 

• Rail-to-Rail. Input and Output 
• Vos . 500pV max 
• Bandwidth. 5.5MHz 
• Slew Rate. 6V/ps 
• THD+N. 0.0007% at 1kHz 
• Supply Range. +2.5V to +5.5V 
• Quiescent Current. 750pA/Channel 
• PacKage Options: 

OPA340 (single) . SOT-23-5, SO-8, 8-pin DIP 
OPA2340 (dual). MSOP-8, SO-8. 8-pin DIP 
0PA4340 (quad). SSOP-16, SO-14. 14-pin DIP 

0PA340 series is priced from ^5^fchannel (quad) in 1000s. 

FAX///VF # 11404 « READER SERVICE 95 
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TECH INSIGHTS 
TECHNOLOGY PERSPECTIVE 

Notebook Computer Makers 
Address Power Challenges 
Manufacturers Are Uniting Behind The Mobile Power Initiative, 
A Coordinated Industry Program. 
REX C. PEAIRS, Intel Corp., 2200 Mission College Blvd., MS SC9-15, Santa Clara, Calif. 95054; (408) 765-8080. 

Anyone who has ever worked at 
any time with laptop computers 
has probably noticed that the heat 

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

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

This article is the first of a three-part 
series describing the Mobile Power Ini¬ 
tiative. This particular article will focus 
on the hardware aspects of the initia¬ 
tive describing power targets and 
power saving techniques for notebook 
computer subsystems. Subsequent ar¬ 
ticles will focus on how the operating 
system and application software im¬ 
pacts notebook power, and also will 

identify ways to make them more 
power-friendly. 

Problems On The Horizon 
Notebook computers are incorpo¬ 

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

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

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

does not add to the theimal energy’ dis¬ 
sipated in the main notebook chassis. 

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

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

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

mately 15°C over ambient air 
temperature, future systems 
will likely remain constrained in 
the same thermal envelope. As a 
result, projected system power 
is unmanageable and requires 
reducing notebook system 
power consumption. 

Mobile Power Initiative 
As mentioned earlier, the Mo¬ 

bile Power Initiative addresses 
the three areas that impact sys¬ 
tem power: platform hardware, 
operating system, and applica¬ 
tion software. Application soft-
ware consumes power by using 
system resources. Some pro¬ 
grams use resources ineffi¬ 
ciently and don’t allow idle de¬ 
vices to enter low-power states. Unmanaged notebook computer power trends as seen by Intel in its Mobile Power Initiative. 
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Converters 

Target Your A/D Application 

Target Your A/D Application 

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

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

UELTA-SIGMA A/D CONVERTERS 

INL Input Resolution Resolution Power Dissipation Price fMLINE / Reader 
Product (%FSR) Range (Bits at 10Hz) (Bits at 1kHz) (mW) (1kpcs) 1-800-548-6133 Service# 

ADS1210 ±0.0015 ±312mVto±5V 24 20 26 $9.60 11284 80 
ADS1212 ±0.0015 ±312mVtO±5V 22 16 14 $7 25 11360 81 
ADS1214 ±0.0015 *20mV to ±320mV 22 16 1.4 $7.25 11368 82 

HIGH-SPEED A/D CONVERTERS •preliminary nformation 
Resolution Speed Power SNR DNL SFDR Supply Price fMLLINE / Reader 

Product (Bits) (MHz) (mW) (dB) (LSB) (dBFS) (V) (Ikpcs) 1-800-548-6133 Service# 

ADS800 12 40 390 64 ±0.6 JI ±5 $29.00 11286 83 

ADS803 12 5 116 69 ±0.3 82_ +5_ $9.55_ 11398 84 
ÃDS824* 10 75 315 59 ±0.5 70   ±5 $8.50 11403 85 
ADS930/931 8 30 66/63 46/48 ±0.4 51/49 +3/+5 $3.37/$3.27 11349 86 

GENERAL PURPOSE A/D CONVERTERS 'no missing cãde 
Resolution INL DNL* Sample Rate Power SINAD THD Price EXLINE# Reader 

Product (Bits) (LSB) (Bit) (kHz) (mW) (dB) (dB) (Ikpcs) 1-800-548-6133 Service# 

ADS7813 16 ±2.0 16 40 35 87 -90 $20.00 11302 87 

ADS7817 12_ ±1_ 12_ 200_ 2.3_ 71_ -83 $5.18_ 11369_ 88 
ADS7822 12 ±0.75 12_ 75_ 0.54 71 -82 $4.64_ 11358_ 89 
ADS7825 16 ±2.0 16 40 50 86 -90 $28.46 11304 90 

www.burr-brown.com 
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TECH INSIGHTS THE MOBILE POWER INITIATIVE 

TABLE 1: 1999 SYSTEM CONFIGURATION ASSUMPTIONS 
• Mobile Pentiumll processor or next generation 
• 512 Kbyte pipeline burst level two cache 
• Graphics controller 
AGP 2x interface 
4 Mbyte frame buffer 
1024 X 768 X 24 bit/pixel resolution 
MPEG-2 H/W assist (motion comp., 

YUV 4:2:0) 
Enhanced 3D acceleration 
LCD and CRT dual screen support 
LVDS or Panel Link display interface 
TV output 

• 13.3-in. color TFT LCD display 
• Memory subsystem 

64-Mbyte RDRAM memory 
• I/O subsystem 

I/O controller with integrated timers, counters, 
etc. 
3.3-V 33 MHz PCI bus 
Fast IR 
System Management Bus (SM Bus) controller 
Universal Serial Bus (USB) controller 
Parallel and serial ports 
Keyboard controller 
ACPI microcontroller with SM Bus system 
battery interface. 

• 1394 
1 S400 Mobile Device Bay port 
1 S400 walk-up port 

• 2 USB ports 
1 Mobile Device Bay 
1 external USB connector 

• Storage media 
Floppy drive 
IDE hard drive 
1394 DVD-ROM in device bay 

• CardBus 
2 power managed slots 

• Audio 
Sound blaster S/W emulation 
Waveable synthesis (downloadable samples) 
3D positional sound 
AC3/MPEG-2 decode 
Full duplex G.723.1 encode/decode with 
acoustic echo cancellation 
Host controller 

• Software modem data pump 
• PCI Docking 
• LAN on motherboard 

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

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

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

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

recommendations on achieving these 
targets, such as voltage reduction and 
low-power design techniques. 

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

Component Power Targets 
Identifying component power tar¬ 

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

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

TABLE 2: 3D GAME AND MPEG-2 SUBSYSTEM 
UTILIZATION ESTIMATES AND 1999 AVERAGE THERMAL POWER TARGETS 

3D Game Utilization 3D Game Power (W) MPEG-2 Utilization MPEG2 Power (W) 

CPU core 80% 7.9 65% 6.5 

L2 cache 50% 1.6 40% 1.4 

Memory controller 67% 1.2 50% 0.9 

System memory 50% 1.4 50% 1.4 

Graphics subsystem 75% 2.4 75% 2.4 

' I/O subsystem I/O Ctrl 25%. KBC 75%, 
uCtrl 30% 

0.5 I/O Ctrl 60%, KBC 0%, 
uCtrl 5% 

0.6 

Audio 30% 1.5 30% 1.5 

Hard drive Spin-up 2%, Rd 5%, 
Idle 31%, Stdby 63% 

0.7 0% 0.0 

DVD drive Spin-up 4%, Rd 30%, 
Idle 6%, Stdby 60% 

2.3 Spin-up 0%, Rd 100%, 
Idle 0%, Stdby 0% 

3.9 

1394 60% 0.9 100% 0.9 

USB 0% 0.0 0% 0.0 

CardBus 0% 0.1 0% 0.1 

LAN 5% 0.4 5% 0.4 

Power supply 88% efficient 2.1 90% efficient 2.2 

Charging 0.1 1.0 

Cooling 100% 0.5 100% 0.5 

Other 100% 0.3 100% 0.3 

Total system power 23.9 24.0 
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DVD/MPEG-2 Solutions 

PCM1720 

DAC 

Clock 

New Stereo D/A Converters with On-board PLLs 

PCM1723 ] 
PLL DAC Í 

24-Bit, 96KHZ 
Stereo Audio 

DACS 

d PCM1720 
-J ; 

- DAC 

- li Ir 

AC-3/ ; 
Audio i 

Decoder 

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

PCM1723 features an on-board phase-locked loop (PLL) which 
generates a 256/384fs digital audio system clock from a standard 
27MHz MPEG-2 video clock. Priced from in 1000s. 

These D/A converters are complete with 8X oversampling digital 
interpolation filters. The digital filters include selectable features 
such as soft mute, digital attenuation, and digitial de-emphasis. The 
DACs employ 3rd order delta-sigma modulators, and can accept 
16-, 20-, 24-bit input data in either normal or l2S formats. 

PCM1727 contains an on-board dual PLL to derive a variety of 
audio clocks needed for DVD. PLL-1 derives a fixed 33.8688MHz 
(768fs, fs=44.1kHz) system clock. PLL-2 derives both the 384fs 
(fs=44.1 k/48kHz) system clock and the 768fs system clock, all from 
an external 27MHz reference frequency. Priced from(^9§)in 1000s. 

_ . . n ... Dynamic CUD Tun u Maximum Supply paPL,nI. FMLINE# Reader 
Products Description Bits Range SNR THD+N Samp|e Rate Voltage Packaae (800)548-6133 Service# 

PCM1717/18 DAC 16/18 96dB 100dB -90dB 48kHz +2.7to+5V 20-Pin SSOP 11289/11325 96 

PCM1719 DAC 16/18 96dB 100dB -88dB 48kHz +5V 28-Pin SSOP 11343 97 

PCM1720 DAC 16/20/24 96dB 100dB -90dB 96kHz +5V 20-Pin SSOP 11333 98 

PCM1723 DAC 16/20/24 94dB 96dB -88dB 96kHz +5V 24-Pin SSOP 11344 99 

PCM1727 DAC 16/20/24 92dB 94dB -88dB 96kHz +5V 24-Pin SSOP 11407 100 

PCM1725 DAC 16 95dB 97dB -84dB 96kHz +5V 14-Pin SOIC 11373 101 

PCM1800 A/D 20 95dB 95dB -88dB 48kHz +5V 24-Pin SSOP 11387 102 

PCM3000 CODEC 18 96dB 98dB -90dB 48kHz +5V 28-Pin SSOP 11342 103 

www.burr-brown.com 
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THE MOB ILE POWER I NITI ATI V E 

and voltage as shown by: 

53 8 

TECH INSIGHTS 

TABLE 3: MOBILE SYSTEM COMPONENT CORE VOLTAGE TARGETS 

most subsystems are utilized at a per¬ 
centage of their maximum capacity and 
power. For most subsystems, power 
consumption is assumed to scale linearly 
with utilization between idle power and 
peak power. Average thermal power for 
a subsystem running a particular appli¬ 
cation can be estimated by: 

Power °C [(capacitance <-> frequency <-> 
(voltage)2] + [(voltage «-> (de current + 
leakage current)] 

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

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

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

The de and leakage currents tend to 
be small for CMOS circuits—CFV2 

dominates the equation. So, reducing the 
fi’equency reduces power linearly. How¬ 
ever, performance is reduced linearly. 
Reducing voltage has the advantage of 
reducing power as the square of the volt¬ 
age. Components optimized for lower-
voltage voltage operation also benefit 
from improved performance since they 
can operate at higher speeds. Thus, volt¬ 
age reduction yields the biggest compo¬ 
nent power improvement. 

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

Rex Peairs holds a bachelors degree 
in computer engineering from San 
Jose University. He is a senior hard¬ 
ware engineer with Intel's Mobile and 
Handheld Products Group, Santa 
Clara, Calif. 

Power-Reduction Methods 
Meeting these power targets and 

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

must define the system usage scenarios 
that generate the worst-case thermal 
power likely to occur. Power testing 
while running several applications 
showed playing an MPEG-2 movie as 
the worst-case power application in oui’ 
test suite. Extrapolating this data to 
1999, it is expected that the worst-case 
power applications will be 3D games 
and MPEG-2 video playback. 
The 3D-game scenario assumes 

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

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

During normal system operation, 

Circle 
536 

How Valuable 
Highly 
Moderately 
Slightly 

1997 1998 1999 

CPU core 1.8 V 1.6 V 1.6 V or lower 

L2 cache 3.3 V 3.3 V 3.3 V 

Memory controller 3.3 V 3.3 V 1.8 V 

System memory 3.3 V (EDO/SDRAM) 3.3 V (EDO/SDRAM) 2.5 V (RDRAM) 

Graphics controller 3.3 V 2.5 V 1.8 V 

Graphics frame buffer 3.3 V (EDO/SDRAM) 3.3 V (EDO/SDRAM/RDRAM) 3.3 V or Integrated 

I/O controller 3.3 V 3.3 V 2.5 V 

LCD Logic 5 V 5 or 3.3 V 3.3 V 

Backlight inverter Battery voltage Battery voltage Battery voltage 

FLASH EPROM 3.3 V 3.3 V 3.3 V 

Audio (digital) 3.3 V 3.3 V 2.5 V 

Audio CODEC 5 V 5 V 3.3 V 

Super I/O 3.3 V 3.3 V 2.5 V 

1394 controller None None 2.5 V 

CardBus controller 3.3 V 3.3 V 2.5 V 

LAN 3.3 V (PC Card or dock) 3.3 V (PC Card or dock) 3.3 V 

MODEM DSP 3.3 V 3.3 V Soft modem 

MODEM CODEC/DAA 5 V 5 V 3.3 V 



on your mark. 
get set. verified. 

Win the race to market with NC-Verilog. You’re up against tight schedules. Simulation 

bottlenecks. Costly iterations. And you need to verify your design fast. 

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

and cycle-based flow. 

Plus, the NC-Verilog simulator lets you race through your design cycle thanks to enhanced 
compilation, rapid data output, an advanced debugging option, complete library support, 
and the best raw engine performance of any compiled simulator. 

The NC-Verilog simulator is production proven, tested against all Verilog-XL’ simulator test 

suites, and has been run through numerous benchmarks. The result? Quality so high, you re 

sure to win the race to market. 

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

outrun the competition. 

[Fade nee 

FAST & RELIABLE 

LOGIC SIMULATION 
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Desktop EDA Will Redefine Tool 
Access And Integration 

Unix, Mid-Range EDA, Mid-Range Windows NT, And Windows Desk¬ 
top EDA Solutions Vie To Be The Designer's Platform Of Choice. 

NICK MARTIN, Protel Technology Inc., 4675 Stevens Creek Blvd., Suite 200, Santa Clara, CA 95051; (408) 243-8143 or 
(800) 544-4186; fax: (408) 243-8544. 

In the movie Monty Python and the Holy Grail, a troll guards a bridge 
across a deep chasm. To cross the 

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

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

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

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

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

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

EDA tools con coexist with general-purpose software within Protel's EDA/Client environment. 

Here, pc-board and schematic layouts are open with spreadsheet and chart documents, and a 

component wizard is running in the foreground. 



There’s Room For Improvement 
In Every Application. 

Introducing anyCAP LDOs. 
Any Capacitor. Any ESR. 

Any Application. 

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

Other LDOs 
need big capacitors 
and come in 8-pin 
SO1C packages 

□ 
I i i 

.47 pF 

MLCC 

Analog Devices’ advanced anyCAP LDOs give you 
a patented new topology, delivering high accuracy, 
low dropout and stability with any type of output 
capacitor - even a 0.47 pF MLCC, no matter what 
the ESR value. 

Precision anyCAP LDOs: 
Require only Co = 0.47 pF for stability 

Part 

Number 

^Dropaut 

©hut 

but 
(mA) 

Accuracy 

Comments Faxcode 

@Ta= 

25° 

/Temp 

Range 

ADP3300 
ADP3301 
ADP3302 

ADP3303 
ADP3306 

ADP3307 

0.08 V 
0.1 V 
0 1 V 

0.18 V 
0.3 V 

0.08 V 

50 
100 
100 

200 
300 

100 

0.8%. 
0.8%, 
0.8%, 

0.8%, 
1.0%. 

0.8%. 

1.4% 
1.4% 
1.4% 

1.4% 
1.5% 

1.4% 

SOT-23 
S0-8. TCP' 
SO-8. Dual Output. 
TCP* 
S0-8. TCP* 
SO-8. TSSOP-14, 
TCP* 
SOT-23 

2042 
2013 
2014 

2043 
2236 

2300 

•Thermal Coastline Package 

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

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

For immediate delivery of samples and technical 
information call 1-800-ANAL0GD (262-5643). 
For data sheets dial AnalogFax® at 1-800-446-6212 
or visit us on the Worldwide Web. 

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

New anyCAP LDOs: just one 
of the exciting new families of 
innovative power management 
solutions from Analog Devices. 

ANALOG 
DEVICES 

Analog. Digital. Solutions. 

Analog Devices, Inc., One Technology Way, P.O. Box 9I06, Norwood, MA 02062-9106. 
Distribution, offices and application support available worldwide. 

* DSD 10,000s, recommended resale, FOB U.S.A. Ad Code 308 1 
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It is estimated that at least 70% of 
EDA end-users are already using at 
least some PC-based tools. This figure 
is not surprising because nearly all en¬ 
gineers and designers have PCs on 
their desktop today. The way the 
EDA landscape looks today, the bulk 
of these users have already moved 
their tools to the Windows platform, 
are in the process of moving to Win¬ 
dows, or are planning for a move to 
Windows NT. Unix-based EDA com¬ 
panies, which have dominated the de¬ 
sign tool market for two decades, have 
either announced or released their 
first Windows tools. 
Where workstation-based tool de¬ 

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

¡ From the end-user’s perspective, the 
! desktop model is exciting because it 
has the potential to speed the delivery 
of new technologies. 

Platform Options 
The organizational decision to adopt 

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

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

Mid-range EDA solutions straddle 
the workstation and PC platforms. 
These tools are more likely to provide 

meaningful cross-platform integration 
and open architecture, but this can be 
limited by the built-in dependencies that 
exist in a multi-vendor environment. 
The distribution and support model for 
these tools allows end-user cost, but still 
restricts the size of this market. 
A mid-range Windows NT solution 

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

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

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

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

Tool Integration 
Tool integration is another serious 

challenge for the traditional EDA de¬ 
velopment model. Rebellion of end¬ 
users against proprietary tools has led 

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

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

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

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

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

A New Way 
Looking outside the EDA industry, 

we find a useful substitute business 
model: client/server computing. This 
modularized approach to software de¬ 
velopment provides a proven solu¬ 
tion—break technology into its compo-
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Finally, a Solid State Relay supplier 
that's truly committed to your needs. 

Insight Electronics Inc. 
1-888-488-4133, ext. 598 
www.insight-electronics.com 

Marshall Industries 
1-800-877-9839, ext. 3140 
www.marshall.com 

t 1997 Siemens Optoelectronics Division, Cupertino. CA 

Pioneer-Standard Electronics, Inc. 
1-800-657-0168 
www.pios.com 

ISO 9001 Quality Systems Certified. 
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You don't have to beg for the best 
SSR components. 

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

Faithful design performance. 

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

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

1-800-77-SIEMENS 
http://www.sci.siemens.com/SSR.html | 

Thanks to computers, not cruelty, for the stuff on Boone's head. 

READER SERVICE 162 



EL
EC

TR
ON

IC
 D
E
S
I
G
N
 /
 D
E
C
E
M
B
E
R
 I

S,
 1
9
9
7
 

Reach The Most 
Powerfl lBlatng 
Audience In 
OEM 

Eiiciromgs 
WORLDWIDE 

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

100% of Electronic Design subscribers 

are involved in the design and 
development of electronic products. 
Select Buyers and Specifiers in virtually 
every product category! Also select by 

Job Title, Employment Size, Job Function, 
Geography, and Business/lndustry. 

BPA audited and guaranteed 99% 
deliverable. Call your advertising 
representative, or call 216-696-7000 and 
ask for the List Department. Fax requests 
to 216-696-6662. Ask for your FREE 74 
page Penton Lists Catalog. 
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nents so that they can be developed 
and delivered independently of each 
other in an open setting, under stan¬ 
dards that come from the environment. 
Under this model, client and server 
modules can be developed and up¬ 
graded independently 

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

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

Exposing an application’s processes 
and data via an API allows virtually 
limitless customization of tools by both 
third-party developers and by skilled 
end-users alike. This approach can 
completely remove dependence on de¬ 
velopers to provide and maintain tool 
integration, transferring ownership of 
the integration process directly to the 
marketplace. An industry has already 
grown up around this model in the 
broad computing marketplace, where 
systems integrators and client/server 
developers add value to off-the-shelf 
applications. Engineers are already 
among the best prepared of any pro¬ 
fessional group to seize the power of 
these implicitly open environments 
where hard distinctions between de¬ 
sign tools and software developments 
begin to blur. 

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

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

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

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

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

Nick Martin is the founder of Protêt 
Technolog i/ Ltd. Previously, he worked 
in the Physics Department of the Uni¬ 
versity ofTazmania, Australia. 
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If your 

i- memory 
serves you 

well 

EEPROMs 

PAIRCHILD 
SEMICONDUCTOR™ 

tyou . 
^got it 

fromus

Future Electronics has always offered choice. And they continue to do so today. 
Which is why Fairchild’s semiconductor EEPROM portfolio offers designers 
“choices within choices”. After all. Fairchild memory products now lead the industry 
with new process and design ideas - providing access to one of the most reliable 
EEPROM technologies available anywhere. And thanks to MICROWAVE. I1C and 
SP1 interfaces; Zero Standby (< Ip A) products and Write Protection, designing-in 
a Fairchild EEPROM is easy... and smart. 

Having access to Fairchild products means having access to their innovative 
background. Which means finding the right serial EEPROM for your company has 
never been easier... whether it’s state-of-the-art surface mount packaging options 
(i.c. 8/pin SOIC. SOT23 and 8/pin TSSOP) or 256/bit to 16/bit densities. 

As a worldwide leader in electronic components distribution. Future 
Electronics has been delighting customers for almost 30 years with innovation, 
imagination, dedication... and advanced product lines like Fairchild Semiconductor. 
Such high levels of quality service, quality components and quality partnerships arc 
more than unsurpassable - they're unforgettable. 

Fairchild's EEPROM portfolio 

Experience The Service That Wins The Awards. ..Worldwide 

FUTURE ELECTRONICS 
1-800-FUTURE-1 (ext : 2255) 

MICROWIRE 
• NM93CXX 

• 7^ 5.07’10% 

• 256bit - 16Kbit 
• X8 or X16 org 

lie 
• NM24CXX 

•Vcc 5.07t 10% 

• 2Kbit - 16Kbit 

SPI 
• NM25Cxxx 

•7œ : 5.07t10% 

• 2Kbit - 16Kbit 

Low Voltage 
• NM93CxxL 

• 7^:2.57-5.57 

• 256bit ■ 16Kbit 
• X8 or X16 org 

Low Voltage 
• NM24CxxL 

• 7œ : 2.57 - 5.57 

• 2Kbit - 16Kbit 

Low Voltage 
• NM25CxxXL 

•7œ : 2.57-5.57 

• 2Kbit - 16Kbit 

Zero Standby 
• NM93CxxLZ 
•Vœ : 2.5V - 5.5V 
• Iccstdby: <1p A 

• 256bit - 16Kbit 
• X8 or 16 org 

Zero Standby 
• NM24CxxLZ 

•7œ : 2.57-5.57 

• Iccstdby: <1 pA 

• 256bit - 16Kbit 

Zero Standby 
• NM25CxxxLZ 

• 7œ : 2.57 - 5.57 

• Iccstdby: <1 pA 

• 256bit - 16Kbit 
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Thermal Pad Raises SMD 
Power-Handling Capability 
By Raising The Power Level At Which Heat Sinks 
And Fans Are Required, The Pad Also Saves On 
Space, Cost, And Dissipation. 
Patrick Mannion 

etary package is formed using a lead-
frame design and manufacturing tech¬ 
nique to provide the user with a direct 
connection to the heat-generating IC. 

Some key features of the device in¬ 
clude process compatibility, with no 

customer retooling required, 

With the drive toward 
miniaturization not 
likely to slow down 

any time soon, surface¬ 
mount devices are under in¬ 
creasing pressure to dissi¬ 
pate ever-rising power 
levels in ever-shrinking 
packages. While handling 
the heat generated by these 
devices is often simply a 
matter of adding more heat 
sinks or blowing more air, in 
many situations there are se¬ 
rious space, power consump-

1. Formed using a lead-frame design and manufacturing technique, the 

PowerPAD package gives a more effective thermal coupling of the heat¬ 

generating chip to the PWB to get the heat out to the awaiting heat 

sink quickly and efficiently — without raising the cost of the package. 

high moisture resistance, de¬ 
spite having an exposed die, 
and, of course, low cost. 

TI’s approach is the second 
prong of the standard three¬ 
pronged attack usually taken 
to tackle thermal issues. The 
first is to improve the power¬ 
dissipation capability of the 
PWB design, while the third 
is to introduce airflow in the 
system. Closely coupling the 
chip to the PWB completes 
the strategy and allows fine-
pitch, surface-mount technol-

tion, and cost issues that tend to nar¬ 
row a designer’s options. What these 
designers need is an inexpensive, 
easy-to-implement solution that 
won’t take up a lot of space. 

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

2. A typical 20-lead TSSOP package depends 

on thermal pastes to connect the package to 

the copper heat sink below. 

ogy with theimal performance compa¬ 
rable to much larger power packages. 

For a typical 20-lead TSSOP pack¬ 
age, thermal enhancement means 
adding 1-oz. copper to the PWB to con¬ 
duct heat away (Fig. 2). This method 
allows the standard package, under 
natural convection and with suitable 
conductive between the board and the 
device body, to dissipate approxi¬ 
mately 700 mW at an ambient temper¬ 
ature of25°C (Fig. 2a). 

With the thermal pad connecting 

3. The standard TSS0P-2O 

package, in free air and with 

suitable conductive between 

the board and the device 

body, can dissipate 

approximately 700 mW at an 

ambient temperature of 25°C 

(a). With 8 cm2 of copper, the 

PowerPAD-enhanced package 

can dissipate up to 2.5 W, 

again at 25°C (b). As the 

copper area decreases, the 

device's power-handling 

capability goes down 

accordingly. The effect of 

adding air flow also is shown. 
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TEMIC 80C51 OTPs: 
refreshingly available... 

Looking for OTP availability ? Our new 
OTP versions are part of our long-term 
commitment to Intel 8-bit architecture. 
Here's why you'll find our solutions very 
satisfying: 
• Two new derivatives-TSC87C51 for 
4 Kbytes EPROM and TSC87C52 for 
8 Kbytes EPROM. 

• TEMIC OTPs are Intel licensed drop-in 
replacements. 

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

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

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

• Our investments in technology ensures 
competitive, high-value solutions. 

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

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

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

CALL 
1-800-554-5565, ext. 648 

http://www.temic.de/semi 

Temic 
Semiconductors 

TEMIC is a Company of Daimler-Benz ■ Members of TEMIC Semiconductors : Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 

TEMIC Sales Offices - North America 

Central: Tel. (810) 244-06 10 - Fax. (810) 244-08 48 - Eastern: Tel. (908) 630-9200 - Fax. (908) 630-9201 - Western: Tel. (408) 9M4000 - Fax. (408) 970-3950 - Mexico: Tel. (52) 5 546 92 76 - Fax. (52) 5 566 08 400 

Faxback number: USA: 1408-970-5600/ EUROPE: 49-7131-99 33-97/98 - WWW: http://www.temic.com 
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IMAGINE A 

LOGIC 

ANALYZER 

NO BUG 

CAN ESCAPE. 

Heard the buzz? The new 

family of logic analyzers 

from Tektronix let you measure 

signal activity down to a 

ridiculously fast 500 

picoseconds— no, that's 

not a typo— on all channels. 

What's more, you can see 

state and timing measurements 

on the same screen. At 

the same time. And make all 

your measurements 

through the same probe, 

instead of four jillion 

different probes. So even the 

most radical designs can 

be ruthlessly debugged. 

Because if you can 

dream it up, we’ve got a 

way to get you there. 

For inescapable proof, 

call 1-800-426-2200 

(press 3 and request code 

3010), or visit us at 

www.tek.com/mbd/ad7101 3 

Tektronix 
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Now with over 5000 core models 
ACy user 

definable 
equations. 

Download your 
FREE working Demo Kit 
from www.intusoft.com 
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New Circuit Design Tools 
\Ne found it! 

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

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

project continuity and design verification. Use 
automatically test and record circuit 

♦ Design Validator 
Design Validator sets a new standard for 
the lsSpice4 analog and mixed mode simulator to 
behavior. You can easily set limits and alarms that monitor design progress 

♦ Test Designer 
The ATE specialist's standard produces acceptance test designs and fault diagnostics. 
Includes interactive and automatic methods for test sequencing and test synthesis. 

Included Layers reduced complexity, a 3 

intuso ft www.intusoft.com 
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INSIGHTS THERMAL PAD 

the die directly to the PWB, the 
power-dissipation capability of the 
package is tied even more closely to 
the thermal parameters of the PWB. 
With 8 cm2 of copper, and under free-
air (natural convection) conditions, the 
PowerPAD-enhanced package can 
dissipate up to 2.5 W, again at 25°C 
(Fig. 3b). As the copper area de¬ 
creases, the device’s power-handling 
capability goes down accordingly. The 
effect of adding air flow is also shown. 

Mounting Information 
Because the thermal pad is directly 

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

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

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

Price And Availability 
The PowerPAD can be used in a number 

of applications at various price points. For 
further information, readers should contact 
Texas Instruments Inc., Literature Re¬ 
sponse Center, P.O. Box 17228, Denver, CO 
80217; Customer Response (800) 477-8924; 
Internet: http://unew.ti.com. CIRCLE 532 

How Valuable Circle 
Highly 533 
Moderately 534 
Slightly 535 
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A NAL 0 G 
DESIGN 

Ultralow-Noise LDO 
Voltage Regulators 

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

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

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

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

The MIC5205/06 are efficient, accurate, 
ultralow-noise regulators with typical output 
noise of 260nV/\Hz. To maximize battery 
life, the dropout voltage is typically 10mV 
at light loads. At the rated 150mA output, 
dropout voltage is only 165mV. 

Prolongs Battery Life Designed for Ultralow-Noise 

The MIC5205/06 extend operating life The MIC5205/06 were designed for excel-

by prolonging battery charge. It main¬ 
tains regulation with as little as a 50mV 
differential between input and output 

lent low-noise performance but have 

even better performance with an option¬ 

al external capacitor. This capacitor 
and offers an on-chip 
on/off control that 
reduces power drain 
to less than IpA. In 
sleep mode, quies¬ 
cent current drops 
to nearly zero, fur¬ 
ther extending 

battery life. 

Protection 

Additional safety 
features include 
reversed battery 
protection, current limiting and 
overtemperature shutdown. The 
M1C5206 also provides an Error Flag 
to indicate output voltage faults such 
as low battery, overcurrent, or over-

temperature conditions. 

Fixed or Adjustable Voltages 

(CBYp) is inserted into the voltage 

divider that sets the loop gain neces¬ 

sary to achieve a specific output voltage 

Although gain is a necessary part of the 

feedback that makes a regulator work, 

it also “amplifies” noise. The capacitor 

reduces the loop gain at high frequen¬ 

cies to reduce high-frequency noise. 

Key Features 

► Ultralow noise 

► 150mA output current 

► 1% output accuracy 

► Wide choice of output voltages 

► “Zero” off-mode current 

► Current, thermal and reverse 
battery protection 

► Fast transient response 

► Ultra-tiny SOT-23-5 and 
MSOP-8 packages 

The MIC5205/06 are available with 
fixed or adjustable output voltages. 

Standard fixed voltages are 3.0V, 
3.3V, 3.6V, 3.8V, 4.0V and 5.0V. All 
parts have 1% initial accuracy and 

operate over a junction 

temperature range of 
-40°C to+125°C. 

FOR FREE LDO 

SELECTION GUIDE 

AND INFORMATION, 

CALL 1-800-401-9572 

FAX: 408-944-0970. VISIT OUR 

WEB SITE: http://www.micrel.com 

Micrel Semiconductor. Ltd. 
Phone +44-1635-524455 
Fax +44-1635-524466 

Fits Anywhere 

Both of these new regulators are avail¬ 

able in Micrel’s 1 ttyBitty™ SOT-23-5 
five-lead packages and include a logic 
compatible Enable pin. The M1C5206 is 
also available in the new Micrel Mini8™ 

8-lead MSOP package. 

LJlEREL 
Total Analog Solutions 
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MEETINGS 

FEBRUARY 1998 
The Wireless Symposium and Exhibition, 

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

Sixth Annual Automated Imaging Association 

Business Conference, Feb. 10-12. Buena Vista 
Place, Orlando, FL. Contact Automated 
Imaging Association, P.O. Box 3724, 
Ann Arbor. MI 48106; (313) 994-6088; fax 
(313)994-3338. 

Asia-South Pacific DAC (ASP-DAC '98) and 

EDA TechnoFair (EDATF), Feb. 10-13. Pacifico 
Yokohama Convention Center, Yoko¬ 
hama, Japan. Contact ASP-DAC ‘98 
Secretariat, c/o Convex Inc., Ichijoji 
Bldg., 2-3-22 Azabudai, Minato-ku, 
Tokyo, 106 Japan; +81 3-3589-3355; fax 
+81 3-3589-3974; e-mail: convex® 
po.iijnet.or.jp. 

IEEE Applied Power Electronics Conference 

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

Conference on Optical Fiber Communication 

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

Design, Automation, and Test in Europe 

Conference and Exhibition (DATE '98), Feb 

23-26. Le Palais des Congres de 
Paris, Porte Maillot. Contact Euro¬ 
pean Conferences, 11C Wemyss PL. 
Edinburgh EH3 6DH, UK; +44 131-
225-2892; fax +44 131-225-2925. 

38th Israel Conference on Aerospace Sci¬ 

ences, Feb. 25-26. Tel-Aviv & Haifa. 
Contact Technion-Israel Institute of 

Technology, Haifa 32000, Israel; 972-
4-8292713; fax, 972-4-8231848; e-mail: 
alice@aerodyne.technion.ac.il. 

MARCH 1998 
Computer Telephony Conference and Expo¬ 

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

International Verilog Converfence and VHDL 

International User Forum (IVC/VIUF), Mar. 16-

19. Santa Clara Convention Center, 
Santa Clara, CA. Contact MP Associ¬ 
ates, 5305 Spine Rd., Suite A, Boulder, 
CO 80301; (303) 530-4562; fax (303) 
530-4334; e-mail: lee@mpa-net.com; 
Internet: http://www.hdlcon.org. 

IEEE Aerospace Conference, Mar. 21-28. 

Snowmass Confernce Center, Snow¬ 
mass, CO. Contact Mike Johnson. 2225 
Roscomare Road. Los Angeles, CA 
90077-2222; (310) 472-8019; e-mail: 
johnson@ee.ucla.edu. 



MEETINGS 

MARCH 1998 
Second Intellectual Property in Electronics 

Seminar (IP '98), Mar. 23-24. Westin Ho¬ 
tel, Santa Clara, CA. Contact John 
Whitaker, Miller Freeman Technical 
Ltd., +44 181-316-3297; e-mail: 
ed98@cityscape.co.uk. 

PCB Design Conference West, Mar. 23-27. 

Santa Clara Convention Center, 
Santa Clara, CA. Contact Molly 
Knox, Miller Freeman, (408) 448-
6173; e-mail: mknox@mfi.com. 

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

IEEE International Reliability Physics Sympo¬ 

sium, Mar. 30-Apr. 2. Reno Hilton Hotel, 
Reno, NV. Contact Ann N. Campbell, 
M/S 1081, Sandia National Labs., RO. 
Box 5800, Albuquerque, NM 87185-
1081; (505) 844-7452; fax (505) 844-2991; 

e-mail: ancampbe@sandia.gov. 

IEEE International Parallel Processing Sym-

posium/IEEE 9th Symposium on Parallel and 

Distributed Processing (IPPS/SPDP), Mar. 

30-Apr. 3. Delta Orlando Resort, Or¬ 
lando, FL. Contact Viktor Prasanna, 
EEB-200C, Department of EE Sys¬ 
tems, University of Southern Califor¬ 
nia, Los Angeles, CA 90089-2562; (213) 
740-4483; fax (213) 740-4418; e-mail: 
pi~asann@ganges.usc.edu. 

Sixth Embebbed Systems Conference 

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

APRIL 1998 
20th IEEE International Conference on Soft¬ 

ware Engineering, Apr. 19-25. Kyoto Inter¬ 
national. Conference Hall, Kyoto, Ja¬ 
pan. Contact Koji Torii, Graduate 
School of Information Sciences, Nara 
Institute of Science & Technology, 

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

DSP Spring Design Conference, Apr. 21-23. 

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

Southeastcon '98, Apr. 24-26. Hyatt 
Regency, Orlando International Air¬ 
port, Orlando, FL. Contact Parveen 
Ward, ECE Dept., University of Cen¬ 
tral Florida, Orlando, FL 32816; (407) 
823-2610; fax (407) 823-5835; e-mail: 
pfw@ece.engr.ucf.edu. 

16th IEEE VLSI Test Symposium, Apr. 26-30. 

Hyatt Regency Monterey, Monterey, 
CA. Contact Rob Roy, Intel Corp., 
MSJFT-102, 5300 Elam Young Pkwy., 
Hillsboro, OR 97124-6497; (503) 264-
3738; fax (503) 264-9359; e-mail: 
robroy@ichips.intel.com. 

second to none. 

A SYNERGY V* SEMICONDUCTOR 

www.synergysemi.com 

info@synergysemi.com 

The SY69952 transceiver is working 

in more network applications 

today because it's the first 

OC-3/STS-3 chip that really gives designers 

what they need: jitter less than 0.0 1 UI. 

It's available now. And it's just one of 

Synergy's family of off-the-shelf ATM, 

SONET, Fast Ethernet and Gigabit Ethernet 

transceivers.To get your hands on solutions you 

can design in and use right away, call us first. 

Telephone 408-980-9191 or 800-788-3297 
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MEETINGS 

APRIL 1998 
IRC Printed Circuits Expo '98, Apr 26-30. 

Long Beach Convention Center, Long 
Beach, CA. Contact Dan Green, The In¬ 
stitute for Interconnection & Packag¬ 
ing Electronic Circuits, 2215 Sanders 
Rd., Northbrook, IL 60062-6135; (847) 
509-9700 ext. 371; fax (847) 509-9798. 

MAY 1998 
Conference on Lasers & Electo-Optics & 

The International Electronics Conference 

(CLEO/IEC), May 3-8. The Moscone Cen¬ 
ter, San Francisco, CA. Contact Amy 
Hutto, OSA Conference Services, 
2010 Massachusetts Ave. N.W., 
Washington, DC 20036-1023; (202) 
416-1980; fax (202) 416-6100; e-mail: 
cleo. info@osa.org. 

IEEE International Conference on Evolu¬ 

tionary Computation, May 3-9. Ankorage, 

erfect 

IP90C63 

In about 20 minutes! 
With just DRAM and the Sumitomo Metals P90C63 Frame 

Buffer Controller, he was done! Plus, with the outstanding specs 

on the C63 LSI processor, he had all the functions he needed: a 

swift 100 MB/sec. operating speed (16 bits per pixel), internal AOI 

extraction capability, independent command execution for each 

image port and more. All that and a price that helped get his project 

approved, too! 

For detailed specs and more information on Sumitomo’s family 

of reliable and inexpensive pipeline processors for image process¬ 

ing and machine vision, contact us now. 

SUIVI ITO IVIO METALS 
1-800-392-4447 

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

5201 Great America Parkway. Suite 320 
Santa Clara, CA 95054 
Phone: (408) 982-2503 
Fax: (408) 982-2522 

Visit us at: www.smi-lsi.com 
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AK. Contact Patrick K. Simpson, Sci¬ 
entific Fishery Systems Inc., P.O. 
Box 242065, Anchorage, AK 99524; 
(907) 345-7347; fax (907) 345-9769; e-
mail: scifish@akaska.net. 

IEEE international Conference on Neural 

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

IEEE World Congress on Computational In¬ 

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

Seventh IEEE International Fuzzy Systems 

Conference, May 3-9. Anchorage, AK. 
Contact Patrick K. Simpson, Scien¬ 
tific Fishery Systems Inc., P.O. Box 
242065, Anchorage, AK 99524; (907) 
345-7347; fax (907) 345-9769; e-mail: 
scifish@alaska.net. 

IEEE/IAS Industrial & Commercial Power 

Systems Technical Conference (l&CPS), May 

4-7. Edmonton, Alberta, Canada. 
Contact Marty Bince, Modicon 
Canada Ltd., 5803 86th St., Edmon¬ 
ton, Alberta T6E 2X4, Canada; (403) 
468-6673; fax (403) 468-2925. 

IEEE Radar Conference, May 12-14. Con¬ 

tact Scott Ramey, 2501 West Univer¬ 
sity, MS 8056, McKinney, TX 75070; 
(972) 952-4409; fax (972) 952-3071; e-
mail: sramey@ti.com. 

IEEE International Conference on Acoustics, 

Speech & Signal Processing (ICASSP '98), 

May 12-15. Seattle Convention Center, 
Seattle, Washington. Contact Les E. 
Atlas, Department EE (FT 10), Uni¬ 
versity of Washington, Seattle, Wash¬ 
ington 98195; (206) 685-1315; fax (206) 
543-3842; e-mail: atlas@ee.washing-
ton.edu. 

IEEE International Conference on Robotics and 

Automation, May 16-21. Katholieki Uni-
versiteit, Leuven, Belgium. Contact 
Georges Giralt, LAAS-CNRS, 
Toulouse, France, +33 61-33-63-48; fax 
+33 61-33-64-55; e-mail: giralt@laas.fr. 



Have Your Old MOVs 
Worn Out Their Welcome? 

Add TransAX™ to other technological 
innovations such os our Fused Copper™ 
lead frame construction, Teledyne's 

a. 

3.515VDC Input 

industrial SSRs deliver better 
thermal protection, superior 
current carrying capability, 
and longer life. They also 
offer options and features for 
a broad range of applications. 

11^ So coll us today at 
1-800-346-4574 

£ and find out why 
F Teledyne SSRs 

JT with TransAX™ 
bring to life a whole 

”” new generation of high 
current handling possibilities. 

Bring Your Transient 
Population Under Control 
With Teledyne Solid 
State Relays. 

With today's constant 
quest to provide quality, 
fail-safe products, 
over-voltage protection 
is more important than 
ever before. So it's 
probably time to retire 
old, slow devices like 
MOVs, which can allow 
pesky transient voltages to sneak 
right through. 

Now, you con put transients out of 
business with Teledyne's line of 
industrial solid state relays. Featuring 
TransAX™ - the transient killer - our 
relays are always protected from high 
energy. TransAX™ gives them the speed 
and stamina they need to absorb transient 
energy and keep on doing their jobs. 

Your old MOVs might be effective 
against low-level transients, but they're 
slow and degrade over time. Conversely, 
TransAX™ reacts instantly, withstands 
voltage spikes to 6000V, and provides a 
virtually transient-proof device. 

^TELEDYNE RELAYS 
12525 Daphne Avenue 
Hawthorne, California 90250-3384 
1-800-346-4574 
Fax: (602) 443-1 408 
http://www.teledynerelays.com 

A business unit of Teledyne Electronic Technologies 

and Allegheny Teledyne 

1996 
tfe Product News ‘ 
now producía tor prototype Pealen ' 

Products Of -
The Year 
Award 
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Tl DSP SOUDIONS. 

THE HEART OF THE 
WIRELESS WORLD. 



The wireless market boomed in 1996, and T1 was at the very heart of the action, providing 

DSPs in more than 50% of the 48 million digital cellular phones manufactured* In 1997, Tl’s 

continued commitment to the wireless market helped to lead digital cellular sales to well over 

80 million. Today, TI is a leading supplier of system software and hardware solutions based 

on a broad portfolio of standard and customizable DSP, ASIC, mixed-signal and RF devices, 

giving designers all the support they need to address wireless standards worldwide. 

Tl’s leadership continues to grow, and so does its commitment. TI is leading the develop¬ 

ment of advanced wireless technologies that will enable Java "-based applications and power 

third-generation wireless standards. During 1997, TI created the first DSP to operate at 1 V 

(a 10X power reduction), built a $150 million research lab and opened a $2 billion fab facility. 

But the best is yet to come. So contact Texas Instruments. Because when it gets right 

down to the heart of the matter, true success is getting to market not only faster, but with a 

far more competitive product. And TI has the wireless solutions to take you there. 

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

^www. ti. com/sc/4081^ 
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* Source: Dataquest 199/ 
™ Trademark of Sun Microsystems, Inc 
© 1997 TI 

DSP Sotu T Texas 
Instruments 



Selections from Penton Product Mart Electronic Design 
Software 
Engineering and 
Environment: An 
Object-Oriented 
Perspective 
Phillip C.-Y. Shen 

Introduces a number 
of software life cycle 

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

323 pp, hardcover book, $59.50, 
Item B2033PM 

Software 
Engineering 

and 
Environment 

Understanding 
Electro-Mechanical 
Engineering: An 
Introduction to 
Mechatronics 
Lawrence J. Kam m 

With a focus on 
electro-mechanical 
devices and systems in 

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

382 pp, softcover book, $44.95, 
Item B2136PM 

Effective Software 
Customer Support 
Hi cha rd S. Gallagher E ■ ■ 

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

320 pp, softcover book, $39.95, 
Item B2459PM 

Software 
Measurement 
Edited by Austin Melton 

Intended for academic 
and professional 
researchers and aims to 
provide a history of 
software metrics, a formal 

foundation for software 
measurement and software metrics, 

and to increase the applications of 
software metrics and to study the 
development of metrics for non¬ 
imperative languages. Readers will gain 
a more comprehensive understanding of 
software and the discipline behind it to 
create and maintain more complex and 
efficient software. 

244 pp, hardcover book, $39.95, 
Item B2464PM 

Schaum’s Electronic 
Tutor: Electric Circuits 
J. Edminister & M. 
Nah ri 

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

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

Circuit Analysis, 
2nd Edition 
David R. Cunningham & 
John A. Studer 

Text provides a complete 

I • ■ ' 

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

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

Please Add $5.00 shipping for first book 
and $1.00 for each additional book. 

Subtotal $_ 
Add State Sales Tax $_ 
Shipping & Handling $_ 

TOTAL $_ 

Item #: 

Check/MoneyOrder (U.S. Currency 
made payable to The Penton Institute) 

Foreign orders — 
Please call for rates 

Sales Tax: 

CA ....8% 
CT ....6% 
FL . 6% 
C.A ....6% 

II. 6.25% 
MA ....5% 
MN ....6.5% 
NJ . 6% CAN ADA....7% 

Name: _ Title:_ E mail: _ 

Company:_ Telephone: (_ )_ Fax: (_ ) _ 

Company Address (no P.O. Boxes): _ City._ State: _ Zip: _ 

Account No.: _ Expiration Date:_ Bill Me_ P.O. It: _ 

Signature (required):_ Circle type of Charge: MC VISA AMEX DISC 

PHONE 1-800-223-9150 • FAX 216-696-6023 • http://www.penton.com 
The Penton Institute • 1100 Superior Avenue • Cleveland, Ohio 44114-2543 
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MARKET FACTS 

Switch Hitting In Photonics 

Following the growth in fiber-optic communication networks, world¬ 
wide consumption of photonic 

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

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

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

Technology and Market The cost of this capability 
Global Forecast.” The re¬ 
port says that the drive 
behind this gargantuan 
expansion is the continued 
skyrocketing of the tele¬ 
communications industry 
and the loyal use of « 
switches in the increasing = 
private data network sec- in 
tor. Telecommunication g 
equipment only absorbed 
19% of the photonic switch 
and balanced I/O 
plus MxN matrix 
global consumption, 
but the prediction is 
that telecom value 
will fly through the 
roof, rising to over 
40% by 2001. Al¬ 
though most of the 
1996 switch market 
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Art: L. Gravel! Source: ElectroniCast Corporation 

can be reduced through a 
selective optical bypass in 
the signal flow around the 
DCS, and a wavelength-
selectable optical add/drop 
multiplexer. As predicted 
in the report, major ser¬ 
vice interruption costs will 
soar from $400 million in 
1996 to over $1.5 billion in 
2006. Despite falling 
charge rates per 
gigabit/kilometer of ser¬ 
vice, the throughput car¬ 
ried by each cable also will 
increase. Fibers also are 
predicted to change with 
counts increasing from 1 in 
1996 to 20 in 2006, to the 
average data rate per 

switches and switch matrices will jump 
from $76.7 million in 1996 to $2.29 bil-

wavelength quadrupling. Due to the 
costs associated with network disaster, 

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

lion in 2006. Since the trade balance is 
swinging in the direction of North 
America, more foreign producers will 
build production facilities in the region. 
In terms of the technology, optical 
switches are gamering millions of dol¬ 
lars in research and development. The 
technologies most researched are the 
use of optical switches in nonlinear op¬ 
tical switches, polymeric film, semicon¬ 
ductor devices, and movable mirrors 
micromachined in silicon wafers. De¬ 

fiber makers are working to ensure 
more redundant routes and cranking 
out big, fast, automated matrix 
switches. Finally, future applications of 
photonic space switches will be posi¬ 
tively impacted by the resurgence of 
high-performance optoelectronic ICs. 

For more information on the re¬ 
port’s findings, contact ElectroniCast 
Corporation by phone at (650) 343-
1398; fax (650) 343-1698; e-mail: 
electronicast@msn.com.—DS T
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TECH INSIGHTS/QuICKLOOK 

40 YEARS AGO IN ELECTRONIC DESIGN 

Paper Tape Reader: Fast Start, Stop 
Capable of handling paper tape strips or reels with equal facility, this perfo¬ 

rated tape reader can operate at speeds of up to 750 characters per sec, with less 
than 5 msec start or stop time. At 300 characters per sec it stops in the space fol¬ 
lowing the stop character. All standard 5, 6, 7, or 8 level tapes are handled and 
11/16, 7/8, or 1-in. wide tape can be used interchangeably. The unit includes 
highly stable reading heads using silicon photodiodes; transistorized output dri¬ 
vers for low impedance output, and mag¬ 
netic amplifier reel servos. Digitronics 
Corp., Dept. ED, Albertson Ave., Al¬ 
bertson. L.I., N.Y. (Electronic Design, 
Dec. 75, 1957, p. 83) 

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

Make Prototypes Compatible With Production, By Stephen P. 
Sims, Filtron Co., Inc., Flushing, N.Y. 

Although one of the most important topics in electronics today is reliability, 
many fail to realize that the story behind this ofttimes ambiguous teim involves 
many phases of the industry. Not least of these is engineering-production com¬ 
patibility. Following is a report of how this problem was attached at 1 iltron 
Company, Inc., and what success was achieved. As this plan attains its full mea¬ 
sure of anticipated results , it is expected to more than repay its initial costs 
through greater rf filter economy and reliability. 

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

Î. Having an engineering division cognizant of production capabilities and 
constantly sei-viced by an individual to keep it so informed. 

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

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

Because of the possible returns, management, production, and engineering 
collaborated to foi-m these departments as close to the planned model as possi¬ 
ble. And today, these are working realities, whose functions are independent, 
yet related as part of an integrated whole.(Electronic Design, Dec. 1, 1957, p. 90) 

This article, presented here in somewhat abbreviated form,shows that the 
wall that separates engineering and production ivas put upa longtimeago. But 
even 40 yea rs ago, some groups were attempting to breach the wall. 

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

E] 

Another Contest 

This contest stuff must be going 
around. Microchip Technology 
is sponsoring Design98, a con¬ 

test offering over $35,000 in cash 
and prizes for the best engineering 
designs based on the company’s 
PlCmicro 8-bit one-time-program¬ 
mable (OTP) microcontrollers. The 
contest is being held in conjunction 
with Circuit Cellar Ink magazine, 
a publication specializing in practi¬ 
cal technical information for de¬ 
signers and builders of microcom¬ 
puter hardware and software. 

There are three judging cate¬ 
gories for the design challenges: 
PIC12CXXX, PIC16CXXX, or 
PIC17CXXX. For Best Overall 
prize, the winner receives $5000 in 
cash and a Hewlett-Packard 
HP54645D Mixed-Signal Oscillo¬ 
scope. In each of the categories 
mentioned above, First, Second, 
and Third Prizes garner $3000, 
$2000, and $1000, respectively. 

Then, there are the other prize 
winning categories, all must incor¬ 
porate any of the following Mi¬ 
crochip devices: 

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

• HCS300 KEELOQ code-hop-
ping encoder 

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

• PIC16C924 microcontroller 
with LCD driver 

• PIC16F84 8-bit enhanced flash 
microcontroller 

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

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

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



HITACHI 
A TOTALLY NEW VISION 

Cross your fingers. 

KNOW. 

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

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

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

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

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

C1997 Hitachi America, Ltd. PMHHXADÛ02DÎ Al tradenurrs are propnies of their respective holders 

□Insight 
marshall 

www.insight-electronics.com 
1-888-488-4133 

www.marshall.com 
1-800-261-9602 ext. 3155 

www.reptron.com 
1-800-778-4376 

i » STERLING. www.sterlink.com 
I- 1 ELECTRONICS 1-800-745-5500 

Bookmark technical data at www.halsp.hitachi.com 



It’s amazing what you can 
CREATE IF YOU START WITH 
THE RIGHT BUILDING BLOCKS. 

Developing a custom power supply doesn't have to 

mean starting from scratch. With Lambda's 

complete line of EMI filter, PFC AC-DC and DC-DC 

power modules, you can create the solution you power supply. In fact, since the power 

need in far less time than with a ground-up custom train is already developed, and there's drastically Less 

DVT testing, you can be in production in 3 months 



Lamddds power modules enaèíe in-house 
development of- custom power solutions. 

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

out how much simpler putting together a power supply is 

when you use the right pieces. 

Maybe that's why our modules have found their way 

into so many successful process control, ATE test 

equipment and telecommunications applications. 

a M A www.lambdapower.com 

LAMBDAS 
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TECH INSIGHTS/QuICKLqOK 

Y2K UPDATE 

Looking at the Year 2000 Date Change (Y2K) issue coverage, an 
important, but often overlooked, 

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

project managers how to put to¬ 
gether an effective strategy for tack¬ 
ling their company’s conversion, how 
to choose the right Y2K solution for 
their environment, how to make the 
date-field changes and calculations 
via automated and manual tech¬ 
niques, how to decide which service 
vendors and tools will do the job, and 

how to prevent programming mis¬ 
takes in the conversion process. Sur¬ 
prisingly enough, some COBOL or 
database experience can be helpful, 
but is not required for the course. 
The course, number 285, breaks 

the conversion down into six differ¬ 
ent categories: Overview of the Year 
2000 Problem, Scoping Your Year 
2000 Problem, Upgrading Your 
Code, Working with Tools and Ven¬ 
dors, Testing and Phaseover, and 
Contingency Planning. Beginning 
with the overview, the instructors in¬ 
troduce the Y2K problem, the conse¬ 
quences, commonly encountered fail¬ 
ures, and guidelines for the process. 
Next, course participants are taught 
how to perform a software inventory, 
analyze business impact, and find 
source code. Techniques are then dis¬ 
cussed regarding the methods of up¬ 
grading the problem code. Impor¬ 
tantly, Learning Tree emphasizes 
“getting it right the first time.” 

FREE Training! * 
When purchasing these 
three products with 
maintenance from 
Interface Technologies: 

or 

Designtab 
L ti fnüt 

MicroSim PSpice A/D 
MicroSim PSpice 

SAVE 
on any MicroSim 
product or maintenance 
until December 31, 1997 

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

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

CALL 800-357-1636 
■■ for information, prices or a quotation 

Other Value Added Services from Interface Technologies: 
Product Training Installation Services 
Analog Modeling Services Configuration Services 

* Free Training and 5% discount available only when products are purchased through Interface 
Technologies, an authorized reseller of MicroSim products Offer valid for U.S. customers only 

INTERFACE 
TECHNOLOGIES 
400 Ashland Avenue 
River Forest, IL 6O3O5 

TEL: 800.357.1636 

FAX: 708.366.4413 

E-MAIL: SALES@I-T.COM 

WEB: WWW.I-T.COM 

READER SERVICE 130 

The topic that seems to stump and 
stop many managers is choosing the 
right tools and vendors for the job. 
The course examines the popular 
Y2k tools, how to build your own 
toolset, and the risks and pitfalls of 
upgrading. 

The testing process of Y2K is the 
most critical portion of the conver¬ 
sion. Now that we’re nearly into 
1998, all the emphasis for the next 
year-and-a-half will be on testing and 
contingency planning (OK, some em¬ 
phasis will be on the legal issues that 
will be popping up like sunflowers on 
a hot late August day). The “Imple¬ 
menting the Year 2000 Conversion” 
course will help managers validate 
their solutions, decide when they’ve 
tested enough, run pilot projects, 
comply with standards, and plan for 
future maintenance. 

In the contingency planning sec¬ 
tion, administrators will learn how to 
protect against potential losses of re¬ 
sources, deal with running out of 
time, form a post-conversion recov¬ 
ery team, and manage date-tagging 
and configuration control. 

Hands-on experience with CO¬ 
BOL code includes observing compli¬ 
ance failure modes, applying the 28-
year rollback patch, implementing an 
entire compliance solution, testing all 
the aspects of the solution, automat¬ 
ing compliance changes, and apply¬ 
ing the solution across an integrated 
environment. 
The one-semester-hour credit 

course takes place in Ottawa, Canada 
on January 21-23; New York, New 
York on January 27-29; Washington, 
D.C. on February 3-5; Boston, Mass, 
on February 10-12; and Toronto on 
February 18-20. 

Pricing varies, but the standard tu¬ 
ition is $1695. Check with your com¬ 
pany, though, since many companies 
have Training Advantage Tuition 
Agreements with Learning Tree, 
which brings the tuition down to $1525. 
People who’ve taken courses with the 
Learning Tree have previously re¬ 
ceived substantial discounts. 

Contact Learning Tree Interna¬ 
tional, Reston Town Center, 1805 Li¬ 
brary Street, Reston, VA 20190-
5630; (800) 843-8733; Internet: 
http://www.learningtree.com.—DS 



For Wireless and Portable Design Engineers: 

„ Lots of places have some of the information you 
need. One place has it all. The Wireless 

£ gJÍS tf/ / Symposium & Exhibition and The Portable By 
• * Design Conference & Exhibition have been 

integrated to better serve your educational 
needs. Now together as The Sixth Annual 

Wireless Symposium & 
J ï Exhibition, these conferences 

are about engineering today’s 
/ communications systems, 

«►—ww whether you visit for a day or a 
week, you’re likely to find a wealth of cutting-
edge information. You’ll get the advice of today’s 
leading design engineers in focused continuing-

education workshops and technical presentations. You 
can compare the challenges you’re facing with those of 
your colleagues; over 7000 will be attending. You’ll also 
see over 250 of the leading suppliers of hardware, 
software, services, and test equipment for wireless and 
portable-electronics markets. And you’ll attend special 
events that are by, for, and about the industry. Your 
career is about engineering wireless and portable 
systems. At The Sixth Annual Wireless Symposium & 
Exhibition, that’s the main focus. 

Two Great Events in One Great Week 

Santa Clara Convention Center 
Santa Clara, CA • February 9-13, 1998 
www.Penton.com/Wireless 

Mark your calendar now, then send for more information. 

Q SEND ME MORE INFORMATION. I’m interested in [J attending Q exhibiting 

Name _ Title_ 

Company _ Address_ 

City, State, Postal Code _ __ 

Phone__ FAX_ 

Email Address_ __ EA12_ 

Fax to: 1-216-696-6023 OR Mail to: Wireless & Portable Shows, Penton Institute, 
1100 Superior Ave., Cleveland, OH 44114 Phone: 1-800-223-9150 

Instant Info: Visit www.Penton.com/Wireless or get an instant fax-back brochure at 1-800-561-SH0W, request document #170. 
Platinum Sponsor: 

Texas 
Instruments 

The World Leader in DSP Solutions 

Gold Sponsors: 

[W JK < alikmta Eastern Labtralones 

NEC 
¡Tí HARRIS M MOTOROLA 
UU t*vieoMOuCTO« \ / 

Produced and Managed by Penton Publications: Wireless Systems Design • Microwaves & RF • Electronic Design 
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The first major microcontrollers for usb 

(MCUs for an extremely advanced bus.) 

One hundred twenty¬ 

seven peripherals? 

Connected to one 

port on a PC? 

Hot plug-and-play on 

all of them? 

Yes, there’s no question 

about it. The Universal Serial 

Bus is a bus like nothing 

we’ve ever seen. 

And fortunately, now 

there’s a major microcontroller 

manufacturer who makes 

USB microcontrollers. 

Samsung. 

Which means now peri¬ 

pheral makers can accommodate 

the millions of USB-ready PCs 

shipped to date. 

And help make this 

breakthrough bus solution a 

reality for users everywhere. 

We have three different 

parts—a high-speed (nMb/s) 

with i6-j2k rom for monitors 

and hubs. A low-speed (1.5 

Mb/s) with 8k rom for 

keyboards and applications 

requiring high I/O. And a 

low-speed with 4k rom for 

mice and joysticks. 

We also have all the 

development tools you’ll need 

to work with these parts— 

including a c-compiler. 

Samsung mcuj for the Universal Serial Bus 

PART SPEED ROM 

KS88-6032 12 Mb/S 32 K 

KS88-6024 12 Mb/S 24K 

KS88-6016 12 Mb/S IÓK 

ks86-6oo8 1.5 Mb/S 8k 

KS86-6104 1.5 Mb/S 4K 

OTP and mask versions available. 

In short: if you’re ready 

for usb, we’re ready for you. 

And considering what 

this bus looks like, that’s 

saying a lot. 

For complete literature on 

designing-in our USB MCUs, 

please call 1-800-446-2760. 

Or write to Microcontroller 

Marketing, Samsung Semi¬ 

conductor Inc., 3655 N. First St., 

San Jose, CA 95134. Or visit 

www.sec.samsung.com. 

Still A Generation Ahead. 

READER SERVICE 159 
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TECH INSIGHTS/QuICKLqOK 

GREENLOOK 

American Microsystems Inc. 
(AMI), an ASIC supplier for 
communication and industrial 

applications, has recently signed a 
memorandum of understanding 
(MOU) with the U.S. Environmental 
Protection Agency (EPA) to volun¬ 
tarily control and reduce the emis¬ 
sion of perfluoro compounds (PFCs) 
from its manufacturing plants into 
the atmosphere. 

With this action, AMI joins other 
members of the semiconductor in¬ 
dustry, along with the EPA, in at¬ 
tempting to find ways to measure, 
control, and reduce PFC emissions. 
PFCs used and generated during 
semiconductor manufacturing oper¬ 
ations, such as chemical-vapor depo¬ 
sition-chamber cleaning and the 
plasma etching of materials such as 
nitride, oxide, and polysilicon, are 
suspected to contribute to global 
warming together with other 
“greenhouse gases” such as methane 
and carbon dioxide. The MOU repre¬ 
sents part of an ongoing environ¬ 
mental, health, and safety commit¬ 
ment to the world community under 
ISO 9001 and 14000 standards. 

Besides semiconductor manufac¬ 
turing, PFCs also are emitted from 
magnesium production, electrical 
transmission, and distribution sys¬ 
tems. They’re also by-products of 
aluminum smelting operations. 

The MOU specifies a three-year 
period during which AMI will re¬ 
search and determine an effective 
strategy for PFC emissions reduc¬ 
tion. During this period, the com¬ 
pany will continue tracking and re¬ 
porting on emissions of six gases 
including nitrogen, trifluoride, sul¬ 
fur hexafluoride, fluoroform, perflu¬ 
oromethane, and perfluoropropane. 
This feat is accomplished by inven¬ 
torying processes, chemical pur¬ 
chases and use, studying each 
equipment type for emissions by 
process and, where possible, actu¬ 
ally measuring the emissions. AMI 
intends to use the data to optimize 
internal processes and methods for 
PFC emission minimization and 
elimination. 

For its part in the MOU, the EPA 
will develop a clearinghouse of infor¬ 

mation and data on successful strate¬ 
gies for reducing PFC emissions. 
The EPA also will conduct a prelimi¬ 
nary assessment of the possibility for 
substitutes to these products and re¬ 
port them to the industry. 
AMI is undertaking this voluntary 

effort to prevent even the low-level 
PFC emissions from growing to sub¬ 
stantial levels as semiconductor man¬ 
ufacturing grows worldwide. The 
semiconductor industry’s reHance on 
PFCs has increased significantly in 
the past several years. Based on cur¬ 
rent trends, this reliance is expected 
to continue to increase. The three pri¬ 
mary factors are: 

1. The increasing worldwide demand 
for semiconductor devices. 
2. Increased PFC use in precision 
manufacturing applications as a re¬ 
sult of the increase in semiconductor 
devices. Substitutes that satisfy the 
PFCs’ unique performance charac¬ 
teristics either have not yet been 
identified, or are not yet available. 
Consequently, recycling, abatement, 
and other control options are still in 
the early stages of development. 
3. Through these voluntary efforts, it 
is hoped that the United States’ 
semiconductor industry can remain 
competitive in a global market while 
seeking environmentally sound solu¬ 
tions to the overall reliance on PFCs. 

According to David A. Bunzow, 
AMI’s environmental, health, and 
safety manager, “Although rela¬ 
tively small amounts of PFCs are 
used by AMI in its manufacturing, 
we share a commitment to work to¬ 
ward reducing these emissions and, 
if possible, toward replacing them 
with compounds that do not trigger 
global warming concerns or other 
potential adverse effects. AMI 
strictly adheres to and often goes 
beyond federal and state regula¬ 
tions regarding the potential release 
and reporting of applicable atmos¬ 
pheric pollutant emissions.” 

For further information, readers 
are encouraged to contact AMI, 2300 
Buckskin Road, Pocatello, ID 83201; 
(208) 233-4690; Internet: 
http://www.amis.com.—MS 

Nifty Gifties For Your 
Favorite Geeks Are 
On The Web 

I hate to admit it, but I’m a last-minute holiday shopper. I do bake cookies in 
advance, but I have a tough time find-

ing good gifts for friends and family. 
People tend to appreciate handmade 
gifts, hence the cookies, but sometimes 
I stumble upon things that instantly 
make me think of someone in my life. 

One company that makes it easy for 
folks who spend lots of time on the In¬ 
ternet is Softwear.Com. The two-year-
old company sells a line of high-tech 
ties, Transistor Sister high-tech jew¬ 
elry for women, and notebooks with re¬ 
cycled circuit-board covers. The web 
site, http://wunv.software.com, features 
detailed photographs and descriptions 

of the ties, and supports e-commerce. 
The ties are reasonably priced, ei¬ 

ther $29 or $39, depending on the de¬ 
sign. All of the women’s jewelry is 
priced under $20. The notebooks wear 
$15 price tags. 

According to Charles Duff, presi¬ 
dent of Software.Com, the big chal¬ 
lenge in producing the ties is technical 
in nature. It takes 18 minutes to print 
a tie, despite using the largest color 
output plotters. Still, they can only 
take orders of 300 or less to be cost ef¬ 
fective and keep the price low. 
The biggest sellers include the 

gold Pentium tie and the blue Mi¬ 
crosoft Natural keyboard tie. One ca¬ 
veat, though, in order to support the 
design of the tie, the design of the 
board is not entirely true to life. For¬ 
give them—they’re cool ties. 

For more information on the gift 
items, contact Softwear.Com, 714 
Ashbury Ave., El Cerrito, CA 94530; 
(510) 526-6922; fax (510) 526-5387; e-
mail: cduff@ix.netcom.com.—DS 



Communications Technology 
■ Highlights and insights from the frontline of the communications revolution 

Moving Toward The Light: New Optics 
Developments Reshaping Electronics 

As Optical Technologies Move Into The Mainstream, Innova¬ 
tive Meldings Of Electronics And Photonics Will Bring 
Changes To Many Electronic Products—And Their Designers. 
Lee Goldberg 

Electro-optic technology is in the middle of an in¬ creasingly rapid migration from the laboratory 
to our living rooms. As the stuff we design gets 

smaller, faster, and lower-powered, electrons are 
simply not as efficient as photons for certain types 
of tasks. Thanks to recent developments in pho¬ 
tonic technologies, we can expect to see lightwave¬ 
based devices finding many more real-world appli-

our homes. Light, on the other hand, is fairly tricky 
to handle, requiring a much deeper understanding of 
physics before you can do much beyond filtering a 
beam or bending it in different directions. Although 
optical connections have long been the best choice for 
transmitting high-speed data over any reasonable 
distance, we have usually relied on electrical devices 
for then1 amplification, switching, and termination. 

cations within the next 
few years. Although the 
photon has played a 
leading role in science¬ 
fiction movies and nov¬ 
els (e.g., the crystal 
memory devices of the 
Kreil race in the Sci-Fi 
movie classic, Forbid¬ 
den Planet), it has re¬ 
mained at the periphery 
of the average electrical 
engineer’s world. 

The Apps Gap 
For most of this cen¬ 

tury, the electron has 
enjoyed the spotlight in 
control, computing, and 
communications, while 
the photon was rele¬ 
gated to playing an im¬ 
portant, but support¬ 
ing, role in indicators, 
sensors, and fiber-data connections. This application Art Courtesy of: 

gap owes itself to a number of factors. Perhaps most Laboratory's 

important is that electrons are relatively easy to ma¬ 
nipulate. Long before we discovered quantum the¬ 
ory or even the structure of the atom, we were using 
electrons from primitive batteries and dynamos to 

Now, applied quantum 
theory and advanced 
materials science are 
beginning to allow us to 
perform many of the 
tricks with light that we 
have routinely done 
with electricity. Solid¬ 
state lasers, integrated 
optics, and optical am¬ 
plifiers are beginning to 
find their way into appli¬ 
cations which were 
deemed unfeasible than 
a decade ago. Recent 
developments such as 
these will serve to fur¬ 
ther blur the line be¬ 
tween electrical and op¬ 
tical systems design. 

Viva VCSELs 
In the opinion of Dr. 

Yao Li, a research scien¬ 
tist at NEC Laboratories, Princeton, NJ., one of 
these breakthrough developments is the Vertical 
Cavity Surface-Emitting Laser (VCSEL). Devel¬ 
oped in Japan during the mid-eighties, VCSELs 
form emitters on the surface of a semiconductor. 
The vertical laser cavities are created by surround-

spin motors, send telegraphic messages, and light ing light-emitting quantum wells with dozens of 
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see VCSEL-driven short-haul fiber¬ 
optic cables being deployed as 16- or 32-
bit-wide data pipelines. In another 
twist of this concept, NEC is already 
working on a 64-bit optical channel. It 
uses a borescope - an optical image 
pipe, which is a bundle of carefully 
aligned fibers typically used for looking 
into tight areas such as jet engines or 

1/4-wavelength thick layers of film that 
act as mirrors. Previously, the struc¬ 
tures of lasers were formed at a chip’s 
edge, requiring each emitter to be 
formed, diced, and placed in a carrier 
separately (Fig. 1). Owing to their pla¬ 
nar structure, VCSELs can be pro¬ 
duced in higher volumes at a lower cost 
by employing many of the photolitho-

While somewhat less glamorous, the 
advances that are being made in optical 
fiber and connection hardware may 
have even more profound impacts on 
where and how the technology is used. 
Glass is great stuff for long-haul fiber 
runs. It has very low loss and can be 
made precisely enough to support sin¬ 
gle-mode transmission, allowing it to 
cany a signal tens of kilometers before 
needing amplification. On the other 
hand, glass fibere are relatively expen¬ 

sive to produce. Worse yet, 
the tiny, brittle fibers are diffi¬ 
cult to cut cleanly or splice, 
making terminations a fairly 
expensive, complicated sort of 
business. 
Polymers, at first glance, 

would not seem to be an ideal 
optical medium. They are 
fairly lossy, and are only capa¬ 
ble of carrying a signal about 
100 meters. Polymer fibers do 
have many redeeming quali¬ 
ties, however, especially for 
high-volume, local-area appli¬ 
cations. Perhaps of most im¬ 
mediate significance, they are 
very inexpensive and much 
easier to handle. Unlike their 
brittle glass cousins, their 
softer polymer material can 
endure tight bends without 
damage. Eventually, this will 
help find its way into applica¬ 
tions where space is at a pre¬ 

clogged arteries, to carry 64 bits of par¬ 
allel data generated by an 8-by-8 mono¬ 
lithic VCSEL array. 

Another advantage of VCSELs is 
the more uniform light pattern that they 
emit. Because they are not reliant on a 
pinched-edge geometry, the emitters 
can be formed to produce a nearly per¬ 
fect conical beam. This means that a 
very simple lens can be used to effi¬ 
ciently direct the light into a fiber for 
transmission. This gives VCSE L arrays 
another cost advantage over the more 
complex lenses required to correct the 
pattem of conventional emitters. 
VCSELs are finding many other 

uses. In addition to providing low-cost, 
high-intensity light sources for industrial 
and automotive applications, monolithic 
emitter and detector arrays also will be¬ 
come important components in some of 
tomorrow’s optical switching systems. 

graphic and processing tech¬ 
niques already developed for 
other types of devices. 

Beside their reduced cost, 
Dr. Li explains that VCSELs 
have several advantages over 
previous device structures. 
The ability to form precisely 
spaced arrays of light sources 
on a single chip makes it possi¬ 
ble to make inexpensive mul¬ 
tichannel, parallel fiber-optic 
transmitters that don’t re¬ 
quire the individual place¬ 
ment and alignment of each 
source. Companies like Mo¬ 
torola Semiconductors are al¬ 
ready making 10-bit-wide 
850-nm laser arrays that sup¬ 
port optical links of up to 1 km 
in length. 

As the speed of traffic be¬ 
tween computers and their 
peripherals hits the multi-
Gbit/s range, we can expect to 

1. This series of cross-sections contrasts the edge-based structure of conventional LEDs versus 

the planar structure of VCSELs. 

2. A passive crossbar repeater can be easily constructed using signals 

created in a polymer fiber (a). By notching the fiber with a heated blade 

at 4ST. a reflective surface can be placed in the beam's path (b). This 

allows a portion of its signal to be diverted through the fiber's wall. A 

similar notch in a second fiber allows it to capture and direct the beam 

to a new destination. 
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mium, such as chip-to-chip communica¬ 
tions. For these reasons Dr. Li, and his 
associate Dr. Jan Popelek, are devoting 
much of their time to development of 
technologies that exploit the unique 
properties of polymer optical cables. 
Among other things, they have dis¬ 

covered that the material’s soft nature 
also allows it to be cut and formed easily, 
allowing connections to be made using 
simpler methods in less time. Also, the 
wider fibers (0.5 to 1.0 mm typically) are 
easier to handle and require less preci¬ 
sion when being aligned with a trans¬ 
ceiver. The lower precision of the parts 
required for terminating plastic fiber 
may bring the cost of a bidirectional 
OC-3 (155-Mbit/s) link into the $20 
range within the next couple of years. 
These inexpensive couplers also could 
provide an optical extension of the 
IEEE 1394 "FireWire" twisted-pah- se¬ 
rial bus, currently being used to link 
consumer VCRs, cameras, computers, 

and other multimedia gear. With an 
ability to cany FireWire’s 100- to 400-
Mbit/s traffic much further than its cur¬ 
rent twisted-pair medium, plastic opti¬ 
cal cable could be the ideal technology 
for making room-to-room connections 
between consumer electronic systems. 

Polymer’s softness also allows it to be 
precisely nicked with a heated cutting 
tool, creating a small reflective surface 
within part of the fiber’s interior. This 
angled “mirror” creates a “leak” by di¬ 
recting a portion of the light out the 
fiber’s side, which can be coupled to a 
second fiber (Fig. 2). Depending on how 
they are cut and placed, these couplings 
can be unidirectional or bidirectional. 
Up to 400 unidirectional taps have been 
placed successfully in a single fiber, mak¬ 
ing it easy and inexpensive to distribute 
broadcast signals such as cable televi¬ 
sion. Bidirectional cross-connect matri¬ 
ces also can be formed. Applications for 
these devices include passive star hubs 

in optical networks (Fig. 2, again). 
While still in the early stages of de¬ 

velopment, this “leaky fiber” technol¬ 
ogy also shows great promise for mak¬ 
ing computers faster and less 
expensive. An inexpensive optical 
backplane could be created using a bun¬ 
dle of notched fibers to distribute paral¬ 
lel data to computing elements at 
multigigabit rates. 

Optical Clocks? 
Besides moving data faster within 

computers, fiber optics also may be 
used to make the computing elements 
inn faster, using optical distribution of 
clock signals. Currently, the fastest 
commercially available computers run 
with clock speeds approaching 500 
MHz. At these speeds, even slight dif¬ 
ferences in the length or capacitance of 
a circuit board trace can create a pi¬ 
cosecond or more of delay, resulting in 
unacceptable clock jitter. Even when 
these problems are solved, the pres¬ 
ence of high-frequency clock signals 
throughout the system only com¬ 
pounds the designer’s headaches with 
their attendant EMI and cross-talk. 

Some day soon, however, embedded 
optical fibers embedded in a computer’s 
pc board may bypass these problems by 
delivering clock signals to each chip at 
the speed of light, unaffected by capaci¬ 
tance-induced delays. Even without 
any other advances in semiconductor 
technology, optical clocks could make it 
possible for a supercomputer, or even a 
high-end workstation to run at cycle 
sjjeeds approaching a gigahertz. 

Smart Pixels? 
Another promising way to speed up 

computer bottlenecks is the optical 
backplane technology under develop¬ 
ment at the University of Colorado, 
Boulder, where Dr. John Neff is work¬ 
ing on a free-space interconnect sys¬ 
tem. Intended as a board-to-board 
pipeline for connecting high-speed pro¬ 
cessing elements, the prototype ver¬ 
sion employs an 8-by-8 “smart pixel” 
array (SPA). In such an array, each 
pixel has its own driver, detector, and 
routing electronics, as well as some sig¬ 
nal processing capability. 

Each pixel element (PE) in the UC 
Boulder prototype has its own 1-bit, 20-
MHz processor that can perform 16 
logic functions and 4 kbits of off-chip 
RAM. Although they are capable of 

Photodetector array Processing element array (CMOS) VCSEL array 
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i Incoming 
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3. The "smart-pixel"-based free-space optical interconnect system under development at 

University of Colorado at Boulder (a). Lenslets are used to focus the VCSEL transmitter's outputs, 

while a holographic steering mechanism directs data to a selected detector in the receiving side. 

The prototype system integrates transmitter, detector, and processing electronics on a 

transparent substrate (b), but further refinements should allow both optic elements to be directly 

attached to the processor chip itself (c) to form a compact smart pixel element. 
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general purpose computing, they were 
designed specifically for performing 
signal processing functions such as fast 
Fourier transforms (FFTh). Depending 
on the application, the SPA can either 
serve as a simple pipeline between pro¬ 
cessing elements, or actually perform 
some computation tasks on the streams 
of data it is passing. 
An optical interconnect uses two 

SPAs facing each other, usually at a dis¬ 
tance of about an inch. Each SPA has a 
lenslet array and a holographic optical 
interconnect element (HOLE) placed 
over each VC SEL photoemitter. The 
HOLE is a four-level hologram contain¬ 
ing 64 individual phase holograms (one 
per VCSEL) that diffract, or “steer,” 
the VCSEL beams (Fig. 3a). Although 
both SPAs are identical, the hologram 
implements a 2-D, nonseparable per¬ 
fect shuffle interconnection scheme 
that permits any two channels in the 
array to talk to each other. 

Since the processes and materials for 
fabricating VCSELs and photodetec¬ 
tors are not compatible with those used 
for LSI CMOS logic, three different 
chips must be assembled to form a SPA. 
The first SPAs are being fabricated as a 
hybrid circuit, bonding separate emit¬ 
ter, detector, and processing chips onto 
a transparent (glass or sapphire) sub¬ 
strate (Fig. 3b). The next generation of 
SPAs will most likely bond the VCSEL 
and photodetector arrays directly to 
CMOS the processing element, creat¬ 
ing a much more compact and inexpen¬ 
sive package (Fig. 3c). 

Given the fact that the project is 
heavily funded by the Defense Ad-

Optical clocks could 
make it possible for a 
supercomputer, or even 
a high-end workstation 
to run at cycle speeds 

approaching a Gigahertz. 

vanced Research Projects Agency 
(DARPA), the initial applications for 
this technology will be for performing 
the complex signal analysis required to 
extract images from phased-array and 
synthetic-aperture radar (SAR). One of 
the places Dr. Neff expects SPA back¬ 
planes to excel is in the “corner turn” 
function. 

The comer turn problem occurs be¬ 
cause each element within an array 
processor used in digital SARs must ex¬ 
change intermediate results with every 
other processor in the array eveiy time 
it begins processing the data set on an¬ 
other axis (a task of gargantuan propor¬ 
tions that grows as an N2 function, 
where N= the number of processors ex¬ 
changing data). It is not too hard, how¬ 
ever, to imagine many civilian applica¬ 
tions for optical interconnects. These 
might include accelerating compute-in-
tensive medical image processing and 
high-speed video rendering systems, as 
well as serving as data conduits within 
fractional-terabyte-class telecommuni¬ 
cations switches. 

With all the electro-optic advances 
reshaping the face of computing and 
communications, you have to wonder 
about the radically different kinds of 
products that might soon be possible. 
Even though Electronic Design’s crys¬ 
tal ball is currently in the shop for a 
memory upgrade, we still can get a 
good idea at what the future might hold 
by taking a look at the massively paral¬ 
lel, optically switched processor core 
under development by a new industry 
consortium. 

Putting It All Together 
Based out of the University of Cali¬ 

fornia, San Diego (UCSD), a team of 
academic and industry researchers are 
using a novel combination of advanced 
electrical, optical, and materials tech¬ 
nologies to leapfrog over the barriers 
that limit today’s computing and 
switching systems. 

Today’s switches and computers 
face similar technical barriers to 
achieving the next level of perfor¬ 
mance. Surprisingly, many of these bot¬ 
tlenecks are found not in the semicon¬ 
ductor chips themselves, but in the 
connections between them. It turns out 
that the propagation delay and capaci¬ 
tive loading in even the most sophisti¬ 
cated printed-circuit board (pc-board) 
traces can severely impact the execu¬ 
tion speed of a processor or switching 
circuit. Also, the problem compounds 
as connection topologies get larger and 
more complex, adding orders of magni¬ 
tude more signals to overloaded pc 
boards and backplanes. 

Teaming with Irvine Sensors, Costa 

For Further Information 

If you want to learn more about polymer optics or CdF3-based optical storage, contact the NEC Re¬ 
search Institute Inc., 4 Independence Way, Prince¬ 

ton, NJ 08540; (609) 951-1555. 
If our short discussion of optical interconnects caught 

your attention, you may want to contact the Optoelectronic 
Computing Systems Center at the University of Colorado 
at Boulder, Campus Box 525, Boulder CO 80309-0525; (303) 
492-7967. 

For more information about the free-space optical 
processor project, contact the University Of California San 
Diego’s (UCSD’s) ECE Dept., 9500 Giiman Dr., La Jolla, 
CA 92093; (619) 534-4943, Internet: http://soliton. 
ucsd.edu/3doesp/. 

Details on the chip-stacking technologies used in the 
tera-switch are available from Irvine Sensors Corp., 3001 
Redhill Ave., Bldg. 3, Costa Mesa, CA, 92626; (714) 444-
8840; Internet: http://www.irvinesensors.com/ 
novalog.com/microsensors.com. 

More information on the switch’s bump-bonded optical 
I/O transceivers may be obtained from the Honeywell Tech¬ 
nology Center, 3660 Technology Dr., Minneapolis, MN 55418. 
F or further information on detectors, emitters, fiber op¬ 

tics, optical storage, and many related topics, you can visit 
the publications section of the Optical Society of America’s 
web site at http://www.osa.org, or contact them directly at 
2010 Massachusetts Ave., N.W., Washington, DC 20036-
8130; (202) 223-8130, fax (202) 223-1096. 
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4. The free-space optical interconnect system proposed by the UCSD/Irvine Sensor consortium 

employs the optical transpose interconnection system (OTIS) in its switching system. The 8-by-8 

free-space optical switch uses a pair of VCSEL/detector arrays, rotated 90 V from each other, 

allowing a direct beam path between any row and column. The switching architecture will 

initially be used to connect processor elements in massively parallel computers, but it also can 

form the heart of a terabit-level switching network. 

Mesa, Calif., and Honeywell Corp., 
Minneapolis, Minn., UCSD scientists 
Dr. Philipe Marchand and Dr. Sadik Es-
ner are currently developing a switch¬ 
ing structure that uses a combination of 
stacked chip and 3-D interconnect tech¬ 
nology to reduce signal paths lengths, 
and a free-space optical switch to re¬ 
duce connection complexity. 

Initially intended for use as a high¬ 
speed array for performing fast 
Fourier transforms, the proposed unit 
will have its processor chips bonded 
one on top of another to form a stack. 
Each chip in the stack communicates 
with its neighbors using electrical in¬ 
terconnects deposited on the side of the 
stack, greatly reducing the length of 
the runs. This does not, however, sup¬ 
port the density of a set of global con¬ 
nections between all processors re¬ 
quired for many complex array 
operations. 

To achieve this complete connectiv¬ 
ity, each processor will be connected to 
a node on a 16-by-16, VCSEL-based 
free-space optical interconnect (FOSI) 
matrix that is bump-bonded to the 
processor chi]) stack (Fig. 4). Depend¬ 
ing on the processor it wants to talk to, 
the transmitting processor selects one 
of a column of 16 emitters. A holo¬ 
graphic beam steering network, known 
as OTIS (Optical Transpose Intercon¬ 
nection System) is used to direct it to 
the desired receiving node on a second 

FOSI element placed about 4 cm away. 
On the other side of the assembly, a 

second VCSEL/detector anuy receives 
the incoming beam and sends it to a 
high-speed electrical switch matrix built 
into a set of stacked chips. The signal is 
then passed back to the appropriate VC-
SEL transmitter and on to the detector 
associated with the destination proces¬ 
sor. While it may seem complicated, this 
free-space-based architecture manages 
to eliminate the N2 complexity prob¬ 
lems that give designers of large, multi¬ 
ple-element systems such trouble. 

The elimination of wiring not only 
does away with most of the propaga¬ 
tion delays associated with electrons, it 
also permits a dense connection topol¬ 
ogy that might not be physically possi¬ 
ble otherwise. As Dr. Marchand is fond 
of saying, “The light beams don’t have 
to worry about bumping into each 
other.” Once the technology is proven 
on the 16-by-16 test bed, Marchand is 
confident that the architecture can be 
practically scaled to implement switch¬ 
ing structures of 64 by 64, 128 by 128, or 
even larger. 

Of course, many obstacles remain to 
development of even this simplified 
prototype. Several challenges sur¬ 
round the construction of the ultra-
dense stacked chip arrays that will 
form the processor and switching ma¬ 
trices. Already employed for high-den¬ 
sity memory and processor applica¬ 

tions, chip stacking is cutting-edge but 
nothing new. In this case, however, 
each processor chip is expected to dissi¬ 
pate around 5 W, creating one very hot 
little cube! To get the heat out to the 
edge of the assembly, each chi]) will be 
interleaved with a thin slice of dia¬ 
mond, providing a very efficient ther¬ 
mal path. The edges of these heat wicks 
will be bonded to a conventional heat 
sink and cooled by a simple forced-air 
system. 

The actual assembly of the unit will 
also present its own challenges. Ina sys¬ 
tem with such close tolerances, align¬ 
ment of each component could be a diffi¬ 
cult, time-consuming operation. Dr. 
Marchand explains that the consortium 
is currently experimenting with tech¬ 
niques that will enable them to create a 
micromachined silicon optical bench 
that will serve to hold the elements of 
the system in alignment. Wherever pos¬ 
sible, self-keying of critical alignments 
will be used, but new techniques for me¬ 
chanical fine-tuning also are under de¬ 
velopment. 

Connections with the outside world 
represent another major hurdle. 
Rather than use wires to get data in 
and out of the processor array, the team 
chose to use a fiber optic bundle that 
will be coupled to a series of emitter/de-
tector pairs. Developed from commer¬ 
cial technologies by Honeywell, Min¬ 
neapolis, Minn., these optical 
transceivers each will be capable of 
handling 1-Gbit/s traffic. To save both 
space and connection distance, the opti¬ 
cal I/O chips will be bump-bonded to 
connections printed on the exterior of 
the chip stacks. 

While the first application will be to 
demonstrate the feasibility of construct¬ 
ing a fast Fourier engine, the same ar¬ 
chitecture can be easily modified to func¬ 
tion as a massive telecommunications 
switch. Conceivably, a 32-by-32 switch¬ 
ing array would have a theoretical ca¬ 
pacity approaching a terabit/s. Not bad 
for a device expected to be not much big¬ 
ger than a cellular telephone! 

Optical Memories: Almost Reality 
; While 3-D optical cube memories 
I were jokingly alluded to earlier, they 
I are no longer simply in the realm of sci-
; ence fiction. The technology of the 
; Kreil race may soon be upon us, if de-
I velopers from NEC and several other 
! research organizations have their way. 
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According to Ian Redmond, a scien¬ 
tist at NEC’s Princeton, NJ., research 
facility, most optical storage systems 
under development today use a rela¬ 
tively simple principle. Like other 
holography apparatus, they employ 
two light sources, an unmodulated ref¬ 
erence beam, and a modulated data 
beam. When the beams are swept 
across the storage medium, the heat 
from the lasers creates small alter¬ 
ations in the crystalline structure. 

Once the beam is gone, the resulting 
disturbances are frozen within its 
structure like any hologram, leaving a 
3-D trail of interference patterns rep¬ 
resenting l’s and O’s. Readout is accom¬ 
plished by sweeping the reference 
beam along the same path. Using dif¬ 
ferent writing angles, multiple pages 
can be stored. In theory, a cubic cen¬ 
timeter of optical medium could store 
10 to 50 Terabytes of data. In practice, 
however, it’s a whole bunch more com¬ 
plicated, requiring some very creative 
thinking on the part of some of the best 
materials scientists, physicists, and 
electrical engineers. 

Currently, many of the problems 
with optical storage center around the 
characteristics of the storage medium. 
Much like Thomas Edison’s straggles 
to find a durable filament for his incan¬ 
descent light bulb, scientists are hard 
at work examining the properties of 
hundreds of materials. Their goal is to 
identify crystal compounds which are 
stable enough to hold data at near-room 
temperature, but still susceptible to al¬ 
teration using relatively low energy 
levels. Toward this end, IBM’s TJ.Wat¬ 
son Labs have just completed a land¬ 
mark effort to catalog and evaluate the 
read and write characteristics of a large 
group of candidate materials. Their 
next step will be to evaluate a number 
of potentially promising read/write 
techniques. 

Most materials in use today need 
very low temperatures to operate. 
While early devices needed to hover 
around absolute zero, researchers have 
found materials that could be run at 
much warmer temperatures. NEC, for 
example, is working with cadmium flu¬ 
oride, a substance that operates well at 
a relatively toasty -70° C. NEC be¬ 
lieves that CdF3 offers many advan¬ 
tages over the lithium niobate crystals 
being used in most E/O storage sys¬ 
tems today. It seems that CdF3 has a 

higher sensitivity, allowing the use 
lower-powered lasers. It also maintains 
its refractive differences better after 
stimulus, with more distinct changes , 
allowing higher densities and smaller 
angulai- differences between pages. 

Another serious problem that NEC 
researchers are tackling is the fact that 
reading the memory also tends to erase 
it. It seems that even passing a lower-
powered read beam through the crystal 
tends to slightly re-melt the structure 
and degrade the data pattern. Data in 
current systems can survive around 
10,000-to-100,000 read cycles before it 
fades away like the fur on a well-loved 
Teddy Bear. Nevertheless, most author¬ 
ities are hopeful that this problem can be 
overcome, perhaps by using different 
frequencies for read and write. 

Since current technology does not 
allow a memory crystal to be selec¬ 
tively erased and rewritten, the first 
practical optical storage units will prob¬ 
ably function as much like today’s opti¬ 
cal WORM (write once, read many 
times) drives, only holding thousands 
of times more data. 

Even before the properties of the 
storage media are sorted out, engineers 
are already working out read/write 
mechanisms that will permit access to 
multiple pages of data. Candidate tech¬ 
nologies for beam-steering include 
LCD optical modulators, VCSEL ar¬ 
rays, and ME MS-based moving micro¬ 
reflectors. Chances are that within the 
next five to ten years, we will begin to 
see storage units based on the work be¬ 
ing done today. 

This Just In... 
Many others have recognized the 

potential of OE storage and are scram¬ 
bling to develop their own technolo¬ 
gies. While details are still sketchy, at 
least one consortium is attempting to 
develop an optical storage technology 
based on organic compounds that oper¬ 
ate at near-room-temperature condi¬ 
tions. Without putting his life at risk, 
this correspondent can disclose no fur¬ 
ther details. Stay tuned to this section 
for the inside scoop some time early 
next year. 

How Valuable Circle 
Highly 539 
Moderately 540 
Slightly 541 
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COMMUNICATIONS TECHNOLOGY PRODUCTS 

PRODUCT FEATURE 

On-Chip AGC Helps Transimpedance-Amp 
Family Minimize Jitter, Handle Tough Signals 

Designed to meet the critical needs 
of 155-Mbit/s and 622-Mbit/s 
SDH networks, the VSC79xx 

family of transimpedance amplifiers 
interface directly with virtually all 
commercially available long-wave-
length optical detectors. Two ampli¬ 
fiers are offered at each data rate to 
meet the requirements for both sin¬ 
gle-ended and differential output con¬ 
figurations. 

This family of GaAs amplifiers pro¬ 
vides a highly integrated solution for 
converting the current produced by a 
photodiode into a voltage suitable for 
digital data recovery. Each of the com¬ 

ponents in the family contains a highly 
sensitive high-gain broadband ampli¬ 
fier, plus an on-chip automatic gain 
control (AGC) circuit. This allows the 
devices to adjust automatically for 
varying signal strengths while main¬ 
taining stable, low-jitter performance. 
In addition, AGC minimizes amplifier 
distortion, a critical factor in meeting 
the low jitter requirements of SDH 
applications. 

Operating at 155 Mbits/s, the 
VSC7902 is intended for single-ended 
applications, while the VSC7903 
comes in a dual-ended version. The 
622-Mbit/s VSC7911 and VSC7912 

have single and differential outputs, 
respectively. Applicable for SONET 
and SDH transmission systems, opti¬ 
cal transceiver modules, and other de¬ 
manding applications, the transimep-
dance-amplifier topology provides 
high sensitivity and bandwidth. The 
simplified die format and on-chip 50-0 
output matching circuits simplify de¬ 
sign and layout issues. 

Available now, the VSC7902 and 
VSC7903 cost $8.00 in lots of 10,000. 
The VSC7911 and VSC 7912 cost $25 
in similar quantities. 

Vitesse Semiconductor Corp. 
74 1 Calle Plano 
Camarillo, CA 93012 
(805) 388-3700 
fax (805) 987-5896 
CIRCLE 487 
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Versatile Quad-Port Framer Processes PPP, 
Frame, And ATM Traffic At T3/J3 Rates 

Intended for use in high-density port adapters in applications such as re¬ 
mote access concentrators, Frame 

Relay switches, ATM switches, and 
DSL access multiplexers (DSLAMs), 
the PM7346 S/UNI QJET is a four-
channel framer/processor. It can sup¬ 
port Frame Relay or PPP traffic at J2, 
E3, and T3 rates, as well as perform 
ATM cell processing. 
The QJET reduces component 

count, power requirements, and cost-
per-channel in high-density applica¬ 
tions by providing four J2 (6.3 
Mbits/s), E3 (34.4 Mbits/s), T3 44.7 
Mbits/s), and four ATM cells on a sin¬ 
gle device. It can be independently 
configured on a per-port basis. Pro¬ 
gramming options include an ATM 
channel device, or as a packet proces¬ 
sor interface, providing a four-channel 
solution for J2 Frame Relay, J2 ATM, 
E3 ATM, E3 Frame Relay, T3 ATM, 
and/or T3 Frame Relay. 
As an ATM physical-layer device, 

the S/UNI-QJET’s internal framer 
handles T3, E3, and J3 rates in con¬ 
junction with other PLCP-framed or 
direct cell-mapped ATM processors. 
In the receive direction, the ATM cell 
processor performs cell descrambling, 
HCS error detection, idle cell filtering, 
and header descrambling, as well as 
counts both idle and assigned cells on a 

one-second basis. It supports a 50-
MHz, 8- or 16-bit wide UTOPIA Level 
2-compliant interface with parity sup¬ 
port and multi-PHY control signals. 
For each channel, rate decoupling be¬ 

tween the line and ATM layer devices 
is provided by a four-cell FIFO in both 
transmit and receive directions. 

As a Quad J2/E3/T3 framer, the de¬ 
vice can generate gapped transmit 
and receive clocks. This makes possi¬ 
ble a glueless interface to a data-link-
layer device that accesses payload 

A pair of IrDA-compliant infrared data transceivers is now avail¬ 
able for use in products where 

space, performance, and power are at 

data bits only. It provides integral 
transmit and receive HDLC con¬ 
trollers, with a deep 128-byte FIFO, 
that process data link messages. 

If its internal framers are bypassed 
and only the cell processing blocks are 
activated, the QJET can be used as a 
Quad ATM cell delineation device. In 
this mode, rates of up to 54 Mbits/s can 
be supported on each channel. In addi¬ 
tion, the processor can be configured 
to provide a quad cell processor for di¬ 
rect connection to available ADSL 
modems. 

The CMOS device operates on 3.3 V 
and has 5-V-tolerant inputs. Housed in 
a compact 27 by 27 mm square 256-pin 
SBGA package, the PM7346 S/UNI 
QJET will be made available late in 
the fourth quarter of 1997. Pricing will 
be $185 each in quantities of 5000 
pieces. 

PMC-Sierra Inc. 
850 1 Commerce Court 
Burnaby, BC, Canada U5A4N3 
(604)415-6031 
fax (604) 415-6208 
CIRCLE 488 
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a premium. The HDSL2100 has been 
optimized for applications requiring 
high-speed data transfers (up to 4 
(continued on page 78) 

Ultra-Compact Infrared Data 
Transceivers Save Space and Power 
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COMMUNICATIONS TECHNOLOGY PRODUCTS 

PRODUCT FEATURE 

(continued from page 76) 
Mbits/s) and medium-range (up to one 
meter) links, while its companion is 
targeted at applications requiring 
shorter link distances (20 to 30 cm) 
and slower data rates (115 kbits/s). 
Both parts are able to operate on sup¬ 
plies as low as 2.7 V and have an ex¬ 
tensive array of power-management 
features. 

Targeted at mobile, handheld 
products such as sub-notebook com¬ 
puters, personal digital assistants, 
and imaging equipment (e.g., digital 
cameras and image printers), the 
HDSL2100 combines a low 5.3-mm 
profile with 4-Mbit/s speed. This high 
data rate makes it practical to design 
equipment that can exchange high-
resolution electronic photographs, 
digital images, large databases, and 
other files over a low-power infrared 
link. 

The transceiver’s compact form fac¬ 
tor makes it easy to incorporate it into 
today’s ultra-small “slimline” laptop 
computers. Operating in compliance 
with the IrDA physical-layer specifi¬ 

cation 1.1, the transceiver’s package 
also contains an integrated EMI shield 
This helps to ensure reliable IR link 
operation when the notebook com¬ 
puter is being used near RF-generat-
ing equipment, such as cellular 
phones. 

The HDSL2100’s variable-output 
power feature is an advanced energy¬ 
management tool that can help stretch 
the limited battery capacity available 
in most compact applications. Much 
like a cellular phone, the transmitter 
can adjust its power to the minimum 
level required to maintain reliable 
transmission. This allows LED drive 
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currents as low as 35 mA at close dis¬ 
tances. Even at its maximum range, 
the device only draws 350-mA peak 
drive current. 
Among the other features included 

are a single-receive output option and 
a mode-select pin to switch between 
the unit’s slow speed range (9.6 to 115 
kbits/s) and its high-speed mode (0.576 
to 4.0 Mbits/s). Prototype samples of 
the HDSL2100 are available now upon 
request. 

Also sampling now are prototypes 
of a new ultra-compact IrDA trans¬ 
ceiver, believed to be the world’s 
smallest device of its kind. Intended 
for palmtop applications in pagers 
and cellular phones, it employs new 
packaging technology to achieve the 
title of smallest commercially avail¬ 
able product of its kind. 

The tiny device meets the just-ap¬ 
proved IrDA physical-layer low-
power option standard revision 1.2a, 
which was specifically developed to 
meet the needs of short-haul, 
medium-speed applications with se¬ 
vere power limitations. Capable of 
transfer speeds reaching up to 115 
kbits/s, it provides cellular phones, 
pagers, and small handheld comput¬ 
ers with the ability to “beam” elec¬ 
tronic files containing “business 
cards,” telephone book and calendar 
entries, e-mail, and real-time audio 
between devices. 
The transceiver’s package mea¬ 

sures 2.5 mm high, 8.0 mm wide, and 
2.85 mm deep. This was achieved by 
using a packaging technology called 
sheet casting. It also features inte¬ 
grated EMI shielding and an ultra-low 
power (50 nA) standby mode. Operat¬ 
ing current for the device is a very low 
25 mA. 

Both of these parts, available in 
production some time in January 1998, 
are sampling now. Pricing for the 
HDSL 2100 will be under $4 each, 
when ordered in large production 
quantities. The ultra-small trans¬ 
ceiver will sell for under $2 in similar 
volume quantities. 

Hewlett-Packard Co. Inquiries 
530 1 Stevens Creek Blvd. 
P.O. Box 58059 
Santa Clara, CA 95052-8059 
(800) 537-7715, ext 9965 
http://www. hp. com 
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WHAT DO THESE WORDS 
MEAN TO YOU? 

TECHNOLOGY • APPLICATIONS 
PRODUCTS • SOLUTIONS 

After much thought and discussion, our editors 
have developed a new tag line that is about 
as direct and to the point as one can possibly 

get. It describes who we are and what we do. These 
four words tell our readers and advertisers what 
Electronic Design is all about: 

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS 

This new tag line reflects how Electronic Design 
reports on both emerging and new technology gar¬ 
nered from the movers and the shakers of this glo¬ 
bal industry. We report on and analyze how new 
technology wall work in various applications. We 
then report on and analyze new product introduc¬ 
tions. Finally, we offer you, our readers, solution 
articles and design ideas that help you and your peer 
engineers to build better products in this very com¬ 
petitive arena. These four words also represent the 
stages in which you, the design engineer, work. 

It’s remarkable how these four simple words re¬ 
flect our dynamic mission to the industry. 

ELECTRONIC DESIGN 
TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS 
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DVD And 1394 

Exploring board-, bus-, and system-related technologies, standards, and products 

STANDARDS WATCH 

plug-and-play means that the system 
needn’t be restarted to configure the 
newly connected peripheral. The sys¬ 
tem will self-configure the new device. 
This is a giant step forward in the 
march to make a PC operate like most 
pieces of consumer electronics. (Can 
you imagine having to remove the 
cover of your stereo receiver to plug in 
a new tape deck?) 

To enable a 1394 connection, two ICs 
are required—a physical layer and a link 
layer. The physical-layer chip is a mixed-
signal device that supports multiple 
1394 ports, and includes logic needed to 
perfonn arbitration and bus-initializa¬ 
tion functions. The link layer transmits 
and receives the data packets. 

One beauty of the 1394 is that it of¬ 
fers peer-to-peer communications, 
meaning that two peripherals can com¬ 
municate with each other without rout¬ 
ing information through a central node. 
F or example, two camcorders can con¬ 
nect, communicate, establish a logical 
video connection, and dub video data 
from one another directly. But, using 
the PC as the “middle man” could sim¬ 
plify the connection with video-editing 
software and a user interface to sim¬ 
plify the function being perfonned. 

By the looks of the 1394 develop¬ 
ments, it’s now up to the DVD players 
to make this interface-storage medium 
marriage work. The DVD-ROM stan¬ 
dard seems to be a stable one. Walk 
through your local video-rental store 
and you’ll see that movies are now ship¬ 
ping on DVD disks. The current crop 
doesn’t offer much more than a similar 
VCR tape, but they will as film produc¬ 
ers get a handle on what to do with the 

I’ve been saying it for a while now— the success of the IEEE 1394 bus will 
be closely tied to the success of DVD. 

The next killer application for the PC 
will have something to do with video. It 
may be videoconferencing, or some 
sort of playback, akin to the Gateway 
Destination. But it will definitely in¬ 
volve video. What better medium to 
transport that video than the 1394 bus, 
with its current 400-Mbit/s specifica¬ 
tion, with a roadmap going to 1 Gbit/s 
and beyond. And what better medium 
to store the information, but DVD, 
with its 4.7 Gbytes of capacity, with 
much higher capacities coming shortly. 

Also known as Firewire, the 1394 
bus signals a convergence between 
PCs, consumer audio, and video prod¬ 
ucts. Sony has been bundling a 1394 in¬ 
terface on its video cameras for a few 
years. In fact, Sony now ships three 
1394-compliant camcorders—the 
DCR-VX1000, DCR-VX700, and 
DCR-PC7. However, there isn’t much 
that the camera’s 1394 link can connect 
to. Adaptec Inc., Milpitas, Calif., offers 
a board-level product that connects 
1394 to a PC’s PCI bus. The board, des¬ 
ignated the 8920. will sell for $299 when 
it becomes available next month. It 
contains one external 1394 connector. 
IEEE 1394 employs small, inexpen¬ 

sive cables and simple connectors to 
carry multiple channels of digital audio 
and video data and control information 
to a series of interconnected devices. 
The easy connection method is further 
enhanced by “hot-plug” and “plug-and-
play” capabilities. Hot plug means that 
a peripheral can be connected even 
when the system is powered on, while 

space that’s available on a disk. 
There’s no sense shipping a movie on 

a DVD that doesn’t offer anything 
more than what’s available on a VCR 
tape. There must be a compelling rea¬ 
son to buy the disks as well as the play¬ 
ers. Some enhancements that will soon 
be available include better sound, mul¬ 
tiple camera angles, different-rating 
versions of a movie, multiple lan¬ 
guages, character information, even 
different endings for individual tastes. 

That’s all well and good, but it’s 
DVD-RAM, with the ability to write to 
the disk as well as read, that really ex¬ 
cites me. As of now, two “standards” 
were in the works, each backed by a 
significant group of industry players. 
In addition to the write capability, each 
version offers a capacity far beyond 
traditional CD-ROMs. 

Panasonic Computer Peripheral 
Company, Secaucus, N.J., announced 
that it will begin shipping DVD-RAM 
products next month. The company is 
in the camp with the DVD Forum 
members, whose offering will store 5.2 
Gbytes on a double-sided disk (a 2.6-
Gbyte single-sided disk also will be 
available). The company predicts that 
over 80 million DVD products will ship 
by the end of the decade. 

Panasonic’s drive, the LF-D101, will 
sell for $799, with the media costing 
$39.95 for 5.2 Gbytes and $24.95 for 2.6 
Gbytes. And, the drive can read from 
disks written in most standard formats, 
including DVD-RAM, DVD-ROM, 
CD-ROM, CD-R, and CD-RW. 

While the Panasonic drive is a leap 
forward in technology, it does lack a 
feature that I feel is essential to its suc¬ 
cess—a 1394 connector! Instead, the 
désignera of the LF-D101 chose to em¬ 
ploy a SCSI interface; probably be¬ 
cause the installed base of SCSI host 
adapters far outweighs the installed 
base of 1394-enabled PCs. However, 
the move does seem fairly short¬ 
sighted. It’s unlikely that we’ll see cam¬ 
eras shipping with SCSI connectors on 
them, and as stated previously, the 
1394 cameras are already here. 

Boards & Buses 

Perfect Together 
Richard Nass 
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The BUSiness Report 

From Buses To Switches 

In the past few months, I have dis¬ cussed the behaviors of buses, rings, 
cubes, and other three-dimensional 

topographies used to build computer 
architectures. Ultimately, the limita¬ 
tion of all those architectures is their 
ability to scale to large numbers of 
nodes without degradation in perfor¬ 
mance. Buses can’t scale past four 
processor nodes efficiently, even with 
cache-coherent protocols. Rings start 
degrading in performance somewhere 
near six or seven nodes. Cubes and 
other 3D architectures saturate at 
eight or more nodes. So, how can we 
build an architecture that can scale to 
a large number of nodes and still have 
a high level of performance? 

The answer is crossbar switches. 
Two basic switch fabrics are used to 
build a computer architecture: circuit-
switched and packet-switched cross¬ 
bars. But, like buses and rings, each 
structure exhibits some aberrant be¬ 
haviors that create scalability prob¬ 
lems. Any circuit-switched architec¬ 
ture has three primary latencies: 
connection (the address cycle), discon¬ 
nection (the “tearing-down the cir¬ 
cuit” latency), and blocking (blocked 
because another node is using the cir¬ 
cuit). The same is true for packet-
switched architectures, which replace 
those latencies with new ones: switch¬ 
ing (selecting one of the available 
paths) and routing (moving data 
through those paths). 
A typical topography for circuit-

switched architectures is called a “fat 
tree.” It looks like a Christmas tree, 
with one crossbar at the top, two at 
level two, foui’ at level three, and so on. 
The taller the tree grows, the “fatter” 
the bottom becomes. A typical six-way 
crossbar uses four paths to connect to 
local nodes, while the remaining two 
paths would connect to other crossbars 
in the tree. The beauty of the fat tree is 
that it allows scalability to many nodes. 

Circuit-switched crossbar architec¬ 
tures operate like the telephone sys¬ 
tem. When making a call, you dial a 
number from your phone (connection 
latency). If the line is busy, you are 
blocked (blocking latency). When you 
complete the call, you must hang up 
(disconnection latency) to “tear-down” 

the circuit. If the node on the bot¬ 
tom-left corner wants to send data 
to the node at the bottom-right cor¬ 
ner, you must establish a circuit 
through every crossb.u- switch 
between the two nodes for 
each transaction, thereby 
multiplying the connec¬ 
tion and disconnection la¬ 
tencies by the number of 
crossbars between the 
two participants. The 
fatter the tree, the 
greater the latency. 
The trick to making an 
efficient fat tree is to localize the data-
sharing between nodes through the 
least possible number of crossbars. 

Packet-switched architectures, 
however, work like the Internet. If 
two e-mail messages are sent at differ¬ 
ent times from one person to another, 
chances are that the messages will 
take different paths in the network. 
As the packet moves through the ar¬ 
chitecture, each crossbar creates 
switching (finding an open path) and 
routing latency (the number of paths it 
must traverse). Consequently, packet-
switched architectures aren’t very de¬ 
terministic (predictable packet deliv¬ 
ery within a bounded period of time). 

The primary objective of a primi¬ 
tive packet-switched crossbar is to 
move the data to another point, not 
necessarily to guarantee forward 
progress (always moving the packet 
toward the destination). Theoreti¬ 
cally, a packet could go into the net¬ 
work and not reach its destination 
unless forward-progress algorithms 
monitor the data flow. Some packet-
switched crossbars have no memory 
to store messages while the crossbar 
waits for a path that guarantees for¬ 
ward progress. In that case, the 
blocked crossbar deletes the packet 
and sends a nondelivery message 
back to the sender. The packet is then 
re-sent in hope that the necessary 
paths are available to the destination 
on the second attempt. 

Some applications cause “hot spots” 
in the packet-switched architecture. If 
one node is dependent on data from 
several others, it’s likely that many 
packets will have to be re-sent before 

they are delivered. This results in 
“thrashing” where lots of data is 
sent through the network, but little 

reaches its destination. In a 
saturated packet-switched 
network, deleted packets 
generate a retry message to 
the sender, further saturat¬ 
ing the network until it 

collapses. To eliminate 
the problem, memory is 
added to each packet¬ 
crossbar switch to 
store data until paths 
are available. 

This “network meltdown” behavior 
can’t happen in a circuit-switched net¬ 
work, where the worst-case scenario is 
that nodes are blocked until ongoing 
transactions are completed and the 
paths are available. This situation is 
called “lockout.” Before any packet can 
be sent in a circuit-switched network, a 
complete path between a sender and a 
receiver must be established. So, cir¬ 
cuit-switched crossbars don’t need any 
memory for packets that can’t be im¬ 
mediately delivered. Ultimately, 
packet-switched networks depend on 
having enough available bandwidth to 
satisfy the transaction load, or having 
memory available when the aggregate 
transaction limits are exceeded. 

Whether experiencing thrashing in a 
packet-switched network or lockout in a 
circuit-switched network, the results 
are similar: architectural performance 
degrades precipitously. Adding memory 
reduces thrashing and instituting prior¬ 
ity protocols eases lockout problems. 
But these are latency management 
techniques, not complete solutions. Both 
techniques are similar to adding cache 
coherence to a bus to solve blocking-la¬ 
tency problems—adding memory or 
priorities only slightly raises the “knee” 
of the performance curve. 
Even with their associated prob¬ 

lems, packet- and circuit-switched ar¬ 
chitectures can scale to more nodes in a 
system than buses, rings, cubes, or 
other nonswitched topographies. But 
there’s no perfect architecture that 
solves all the latency problems. 
Ray Aiderman is the Executive Di¬ 

rector of VITA. He can be reached at 
exec@vita.com. 



Want the very best 
In Analog/Digital simulation? 

Introducing Micro-Cap V 
Version 2.0 

Features 
probing, during the run plotting, performance 
plots, 3D plots, multidimensional stepping, 
analog and digital behavioral modeling, 

Micro-Cap V runs on PCs under all Windows 
systems from 3.1 and up. Cost is $3495 complete. 

an optimizing model generator, and 
Monte Carlo analysis. Compiled models, 
behavioral primitives, and a huge library of 
commercial parts make modeling of both analog and digital 
devices easy. New devices in Version 2.0 include BSIM 1.0, 2.0, 
and 3.3, sample and holds, Z transforms, and three new 
animation devices. 
We offer the very best in 

anaiog/digital simulation 
and we guarantee it with a 
30 day money back guarantee! 
You can't lose. Call us for 

a free brochure and working 
demo or download the demo 
from our Web site. 

Mixed Analog/Digital 
Analog Engine 
Digital Engine 
During the Run Plots 
Analog/Digital Primitives 
Analog/Digital Parts 
Performance Plots 
Parameter Stepping 
Optimizing Parts Modeler 
3D Plots 
Schematic Probing 
Behavioral Modeling 
Monte Carlo 
Device Temperatures 
BSIM Devices 
Animation Devices 
Import/export Netlists 
Guarantee 
Technical Support 

Yes 
Spice3 & PSpice™ 
Native PSpice’“ 
Yes 
200+ 
10,000+ 
Yes 
Multidimensional 
Yes 
Yes 
Yes 
Analog & Digital 
Yes 
Individually Set 
Yes. 1.0, 2.0,' and 3.3 
Yes 
Yes 
30 Day Money Back 
By EEs for EEs 

Spectrum Software 
Phone 408-738-4387 
FAX 408-738-4702 
Internet www.spectrum-soft.com 
E-mail sales@spectrum-soft.com 

Micro-Cap V is a trademark of Spectrum Software. 
All other names are trademarks of their respective holders. 

!VIicro-Cap V is a fast, precision, 32-bit anaiog/digital simulator with an intuitive fifth 
generation user interface, and a library of more than 10,000 pre-modeled parts. Based on 

Spice3 and PSpice™ it offers the best features and capability of both. 
Its finelv crafted simulation tools include schematic 
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PRODUCT INNOVATION 

24X CD-ROM Controller Combines 
Three Functions On One IC 

This AT API-Based Chip Combines A High-Performance Servo, 
A Digital-Signal Processor, And A Block Decoder. 

Richard Nass 

OEMs always want higher integra¬ 
tion. Whether it’s a system, a 
board, or even a chip, they always 

want more functionality in a smaller 
package. Designers of CD-ROM drives 
are no exception. The drives continue 
to shrink in both size and weight—fea¬ 
tures that grow in importance as the 
drives migrate to portable platforms. 

To help build smaller and lighter 
CD-ROM drives, designers at Oak 
Technology Inc., Sunnyvale, Calif., de¬ 
veloped a highly integrated drive con¬ 
troller. The company’s OTI-9325 is a 
three-in-one IDE/AT Attachment 
Packet Interface (ATAPI) CD-ROM 
controller. ATAPI is an extension of the 
IDE/ATA intertace. It allows a DVD or 
CD-ROM drive to share the host PC’s 
ATA bus with existing drives. 

The 9325 chip combines a servo, a dig¬ 
ital-signal processor, and a block decoder 
(Fig. 1). The part employs DSP tech¬ 
niques wherever possible to minimize 
the amount of analog circuitry required. 
The only functions that are still handled 
in the analog domain are a comparator 
and a digital-to-analog converter (DAC). 

The device supports IX through 24X 
disk speeds. Programmed I/O (PIO) 
Mode 4 and Multiword DMA Mode 2 is 
supported. Multiple constant linear ve¬ 
locity (CLV) speeds can be handled, 
from IX to 16X. 

Keep It Quiet 
Minimizing the amount of analog cir¬ 

cuitry increases immunity to system 
noise. The analog circuitry of both the 
DSP and the servo offer a high level of 
accuracy. In addition, the DSP design 
reduces the C1/C2 error rates and in¬ 
creases the seek time and accuracy. 
The 9325 maintains a high level of com¬ 
patibility with existing soft ware by em¬ 
ploying Oak’s ATAPI block decoder, 
the OTI-912. By using this functional 

block, high-perfonnance data through¬ 
put is maintained without compromis¬ 
ing error-correction effectiveness. 

The DSP block of the chip converts the 
analog RF data received from the pream¬ 
plifier into digital data. The data is then 
eight-to-14 modulation (EFM) encoded 
and C1/C2 error-corrected. The DSP 
takes advantage of an advanced data-slic-
ing technique, as well as digital asymetry 
control. Because the asymetry-control 
loop is done digitally, it offers easy pro¬ 
grammability for frequency and gain. 

The data-clock recovery section in¬ 

corporates a digital phase-locked loop 
(PLL), which enables a controlled re¬ 
sponse to defects, thereby resulting in 
higher accuracy and a faster recovery 
specification. Unlike an analog PLL, 
the digital PLL is less susceptible to 
noise and doesn’t require external 
parts. These features result in higher 
accuracy and faster data recovery. 
When employing the 9325, the only 

major function that’s needed to build a 
complete chive is a preamplifier (Fig. 2). 
There’s a direct connection to a micro¬ 
controller, memoiy, and a 16-bit connec-

1. The OTI-9325 CD-ROM controller is a three-in-one part that combines a servo, a digital-signal 

processor, and a block decoder. All that's needed to build a drive is a preamplifier. 



an embedded software debug system should 
consume no target resources, provide high-speed code download, be easy to use, perform 
non-stop, offer full-speed target control, have up to 256k trace and 8MB overlay memory, 
win innovation awards, integrate with popular tool chains, pay for itself in a matter of weeks, 

and fit in the palm of your hand. 

We think 

www.amc.com/super .nimm Applied Microsystems Corporation 

Rethinking Embedded Systems 
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CD-ROM CONTROLLER BOARDS & BUSES 

THYRISTOR «^ 
LEADERSHIP u , ; 

ö 

The parts count is 
further reduced by 
employing a single 
33.8688-MHz crys¬ 
tal. Also, system 
design can be sim¬ 
plified by employ¬ 
ing the OTI-9011 
preamp. A single-
or triple-beam op¬ 
tical pickup unit 
(OPU) can be used. 
The 9325’s servo 

block controls the 
optical pickup fo¬ 
cus and tracking, 
the spindle-motor 
speed, and the sled 
movement. And 
the IC offers an im¬ 
proved focus and 
wobble tolerance. 
The only portion of 
the servo loop not 

handled digitally is the I/O. Interfacing 
to those signals is done by integrated 
analog-to-digital (ADC) and DAC ele¬ 
ments, resulting in higher resolution 

tion to the IDE bus. The fast-page-mode 
of EDO DRAM can be employed. Seg¬ 
mented memory is supported for sophis¬ 
ticated caching schemes. 

ISO 9000 CERTIFIED 

ISOLATED PACKAGES 

UL RECOGNIZED 

and sample rates than previous con¬ 
trollers. The internal digital filter, gain, 
and constant-parameter functions also 
have been implemented with a higher 
degree of precision. Offset, balance, and 
gain calibration are automated for the 
focus and tracking servo loop. These 
features result in a one-track reseek af¬ 
ter detection of a target block. 

The chip is fabricated on a low-power, 
0.35-pm, 3.3-V process. It’s housed in a 
160-pin PQFP. The part is tolerant with 
a 5-V I/O. Enhanced power-manage¬ 
ment modes help further reduce the 
chip’s power consumption. 

How Valuable 
Highly 
Moderately 
Slightly 

Circle 
529 
530 
531 

2. A CD-ROM can be built by connecting the 9325 IC to an external 

DRAM buffer memory and a local microcontroller. A 16-bit ATARI host 

interface makes for an easy connection to the host system. 

FOR 
LIGHTING • APPLIANCES 

MOTOR CONTROLS • HVAC CONTROLS 
HAND TOOLS • SECURITY • GFI 

Teccor’s applications support team 
can help you streamline and fine tune 
your circuit design, using thyristors 
chosen from a large selection of 
standard or electrically-selected 
parts. To receive a full-line product 
catalog containing numerous, 
comprehensive applications notes, 
call 972-580-7777. 

Price and Availability 
The OTI-9325 three-in-one IDE/ATAPI 

CD-ROM controller is available immediately. 
It sells for under .$10 each in lots of10,000. 

Oak Technology Inc., 139 Kifer Ct., Sun¬ 
nyvale, CA 94086; (408) 737-0888; 
http://www.oaktech.com. CIRCLE 528 

TECCOR 
ELECTRONICS, INC. 
A SIEBE COMPANY 

1801 Hurd Dr., Irving, Texas 75038 
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200 MHz I 
PowerPC 604e I 
Blows Past the I 
Competition ' 
Don’t throw the features you 

need overboard. V*l’s new 

Power»4e gives you the power 

your system needs on a single-slot 

VME Engine, and the full suite 

of workstation features your 

Military and Telecommunications 

Take 
the Lead 
with 
Power, 1 

applications demand. 

he Power*4e is the only single-slot 
VME solution that gives you up to 

256 Mbytes of ECC memory, 512 Kbytes of 
2nd Level Cache, 100Base-TX Ethernet and 
PMC expansion. Its 8 Mbytes of on-board 
FLASH lets you store your entire real-time 
operating system on-board! 

Call us today at 619/632-5823 or visit 
our web site, www.vicomp.com to get the 
latest on our entire fleet of high perfor¬ 
mance PowerPC VME solutions. PowerPC 

computer 
A Subsidiary of Themis Computer 

V*l Computer Inc., 531 Encinitas Blvd., Suite 114, Encinatas, CA 92024 
ph: 619-632-5823 • fax: 619-632-5829 • www.vicomp.com 

• 166/200 MHz PowerPC 604e 

• Single Slot 6U VME 

• 16-256 Mbytes DRAM 

• ECC Memory 

• 8 Mbytes of FLASH Memory 
with 64-bit data path 

• 100 Base-TX Ethernet 
10 Base-T Ethernet 

• SCSI-20 

• 2 RS-232 Serial Ports 

• IEEE 1386 PMC Mezzanine Slot 

• IEEE- 1275 Open Firmware 

• Real Time and Unix O/S Support 
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BOARDS & BUSES PRODUCTS 

WHAT'S ON BOARD 

The pkoJova processor core, developed by Sun Microsystems, Mountain View, 
Calif., has been licensed by Fujitsu Ltd., Tokyo, Japan, and its subsidiary Fu¬ 
jitsu Microelectronics Inc., San Jose, Calif., for use in systems such as web ap¬ 
pliances, home and mobile communications, and computing devices. The pico¬ 
Java I core will be incorporated by Fujitsu into its own picoJava-based 
processor designs that the company with use internally and offer to the mer¬ 
chant market. Fujitsu’s low-power technologies, together with the optimized 
execution of native byte code by a picoJava I core, helps extend battery life 
and save on code memory. The company intends to capitalize on these capa¬ 
bilities and incorporate the core into consumer and communication devices 
such as web-phones, cellular phones, and network computers. The picoJava I 
core thus brings the interoperability advantages of the Java environment to 
end-user oriented products. Fujitsu has recently positioned the Java plat¬ 
form at the center of its network computing efforts and is currently porting 
the JavaOS onto its offerings based on the Sparclite platform. Contact Sun on 
the web at http://www.sun.com, and Fujitsu at http://www.fujitsumicro.com, 
or telephone (408) 922-9000. 

Aimed at the high-end of mobile computing systems, the 3D Rage LT Pro graphics 
accelerator is the first available device to employ the advanced graphics port 
(AGP) interface to maximize the transfer data rate between the frame buffer 
and graphics controller. The chip, developed by ATI Technologies Inc., 
Thornhill, Ontario, Canada, also is the first to incorporate a 65-MHz, low-volt-
age differential logic interface to the display panel—a key to delivering high-
performance while minimizing power consumption and pin count. The chip 
operates in either the AGP IX or 2X modes (66 or 133 MHz, respectively) and 
dramatically increases the amount of textures that can be displayed on the 
screen. The Tri-View output capability allows the chip to simultaneously 
drive an LCD panel, an SXGA monitor, and an NTSC/PAL display. The 3D 
Rage LT Pro delivers a 2D WinBench rating of 130 and a 3D WinBench rating 
of 250. Workstation-quality 3D performance is achieved using an on-chip 
floating-point hardware set-up engine and an on-chip 4-kbyte cache. Addi¬ 
tional 3D support features include bilinear and trilinear filtering, Z-buffering, 
advanced edge antialiasing, and special effects such as alpha blending, fog, 
and texture lighting. For top-notch 2D performance, the 64-bit graphics en¬ 
gine accelerates bitBLT, line draws, polygon/rectangle fills, bit masking, 
monochrome expansion, panning/scrolling, and scissoring, and includes hard¬ 
ware support for icons and cursors. Samples of the chip are available now, and 
in quantities of 10,000 units, the chip sells for $35 each. Contact Azzedine 
Boubguira at (905) 882-2600, or on the web at http://www.atitech.ca. 

New versions of the popular Winstone, WinBench, and 3D WinBench graphics 
benchmarks have been released by the Ziff-Davis benchmark operation. Re¬ 
search Triangle Park, N.C. The benchmarks include updates to the applica¬ 
tion software suite used in the evaluation, and an update on the base-level 
hardware used to execute the application suite. Benchmark levels examined 
include system, subsystem, and component areas, and the benchmark types 
include application-based examples, playback of captured keystrokes, simu¬ 
lated operations, synthetic/profiled operations, and inspection tests. Results 
are normalized to 10.0 on the base machine, which is a Dell Dimension P133 
with 32 Mbytes of RAM, running Windows NT 4.0. Because the applications 
have been updated, results on the benchmark tests are not comparable to last 
year’s results. WinBench 98 also includes many additional tests for FPU, CD-
ROM, full-motion video (Cinepak, Indeo 3.2, Indeo 4.1, and MPEG-1), and Di¬ 
rectDraw evaluation. Similarly, 3D WinBench tests include many changes 
from last year’s suite. To do the testing, DirectX 5.0 is required. To obtain a 
copy of the benchmarks or to get the latest updates, access the company’s 
web site at http://www.zdbop.com. 

Industrial SBC Boasts 

100Base-T Connectivity 

lOOBase-T connectivity is one of the 
key features of the VIPer821, a 233-
MHz industrial single-board com¬ 
puter. The board, which fits a half-size 
ISA form factor, is suited for high-end 
industrial automation, networking, 
telecommunications, and medical sys¬ 
tems. The flexible design permits inte¬ 
gration into an ISA passive backplane 
or into an embedded environment. 
Other features include up to 256 
Mbytes of DRAM, on-board 64-bit 
PCI graphics, a CompactFlash con¬ 
nector, USB support, and standard I/O 
options. Operating-system support in¬ 
cludes MS-DOS. Windows 3.1, Win¬ 
dows 95, Windows NT. OS/2 Warp, 
SCO Unix, and Novell Netware. 

Teknor Industrial Computers Inc., 616 
Cure-Boivin, Boisbriand, Quebec, 
Canada J7G 2A7; (800) 354-4223 or 
(514) 437-5682; Internet: 
http://www.teknor.com. CIRCLE 485 

Digital PRML Read 

Channel Handles 240 Mbits/s 

PRML read-channel data rates up to 
240 Mbits/s are possible using the 
88C2020 user-selectable EPR4 and 
PR4 channel controllers. The chip in¬ 
cludes a Viterbi detector and a choice 
of 16/17 or 8/9 Endec functionality. 
The 88C2020 is a low-power device 
that employs the company’s propri¬ 
etary MSP (Mixed-Signal Process¬ 
ing) technology. The chip offers the 
speed of analog PRML ICs with the 
functionality of digital PRML de¬ 
signs. In addition, the digital 0.5-mi-
cron CMOS technology offers a small 
form factor and a lower cost. The 
part is housed in an 80-pin TQFP 
package. The 88C2020 is built with 
self-calibration circuits that can ad¬ 
just for normal CMOS process varia¬ 
tions. Samples of the 88C2020 digital 
read channel are available now, with 
production quantities scheduled be¬ 
fore the end of the year. In large 
quantities, the chip sells for less than 
$6. 

Marvell Semiconductor Inc., 525 Al¬ 
manor Avenue, Sunnyvale, CA 94086; 
(408) 524-2488; Internet: 
http://www.marvell.com. CIRCLE 486 



PCI Standard. The board supports 
most popular real-time operating sys¬ 
tems, including VxWorks, C-Execu-
tive, pSOS, and Nucleus. A PMC ex¬ 
pansion connector lets users customize 
the board for specific applications. In¬ 
terfaces are included for the PCI bus, 
an Ethernet LAN, and SCSI peripher¬ 
als. Up to 128 Mbytes of DRAM can be 
employed, as well as 256 or 512 kbytes 
of secondary cache memory. Available 
now, the SmartEngine/603cPCI SBC 
sells for $1876 with a 166-MHz proces¬ 
sor and 16 Mbytes of DRAM. 
Smart Modular Technologies Inc., 

4305 Cushing Pkwy., Fremont, CA 
94538; (5 10) 623- 1231; Internet: 
http://www.smartm.com. CIRCLE 493 

USB Controllers Built To 

Simplify Design-In 

Using the 8x931 family of USB con¬ 
trollers, designers can build smart 
hubs for attaching PC peripherals. 
The two parts in the family are based 
on the MCS 51 hardware device. The 
8X931 Hx hub controller can be em¬ 
bedded in a monitor or other periph¬ 
eral that requires hub functionality. It 
supplies five downstream ports, and 
one embedded and four external con¬ 
nections. The 8X9931 Ax is aimed at 
high-speed peripherals, such as imag¬ 
ing devices or forced-feedback units. 
The low-power IC can also be em¬ 
ployed in portable applications. Both 
chips contain 256 bytes of on-chip data 
RAM, support isochronous and non-
isochronous data-transfer modes, and 
are available in ROMless or 8-kbyte 
ROM versions. 

Intel Corp., 2200 Mission College Blvd., 
P.O. Box 58 11 9, Santo Clara, CA 95052; 
Internet: http://www.intel.com/design/usb 

CIRCLE 494 

Laser Printer Handles 

35 Pages/Minute 

The L5035 LaserLine industrial¬ 
strength laser printer combines a 35-
page/minute output with a 300-dot/in. 
resolution. The printer permits on-
command switching between continu¬ 
ous forms or cut sheets either through 
the data stream or on the printer’s con¬ 
trol panel. Unlike conventional laser 
printers that employ heat or pressure 
to fuse the toner to the media, the 
(continued on page 90) 

Full-Function Notebook 

PC Weighs Just 2.4 Lbs. 
Just because a notebook computer is 
“full-featured” doesn’t mean it has to 
be heavy. The AMiTY CN is built with 
a 133-MHz Pentium processor, 48 
Mbytes of DRAM, a 1.2-Gbyte hard¬ 
disk drive, weighs just 2.4 lbs., and 

measures 9.3 by 6.7 by 1.34 in. Other 
features include a 7.5-in. passive LCD 
with VGA resolution, dual Type II PC 
Card slots, an infrared port, a speaker, 
and a microphone. The keyboard of¬ 
fers a 16-mm key pitch and a 2-mm 
stroke. Connections are available for 
an external keyboard or CRT display. 
The lithium-ion batter lasts about 2 
hours on a charge, and needs about 3 
hours for a full recharge. An optional 
high-capacity lithium-ion battery lasts 
for 7.5 hours. The AMiTY CN light¬ 
weight notebook computer sells for 
$1995. 

Mitsubishi Electronics America Inc., 
5665/5757 Plaza Dr., P.O. Box 6007, 
Cypress, CA 90630,(714) 220-2500; 
http://www. mitsubishi-mobile, com. 

CIRCLE 490 

Chip Puts Ultra2 SCSI 

On The Motherboard 

Ultra2 SCSI doubles the performance 
of UltraSCSI from burst rates of 40 to 
80 Mbytes/s. However, in certain envi¬ 
ronments, that enhanced performance 
would be limited by the bandwidth of 
today’s standard 32-bit PCI bus. To 
eliminate any potential bottlenecks, 
the AIC-7891 PCI-to-Ultra2 SCSI 
controller is a 64-bit device. Applica¬ 
tions that are poised to take advan¬ 
tage of this technology include CAD, 
financial analysis, and desktop pub¬ 
lishing. The chip lets motherboard 
OEMs integrate the 64-bit technology 
directly onto the board. Also available 
is an evaluation kit that includes an 
AIC-7891-based evaluation board, 

Windows NT drivers, installation soft¬ 
ware, cables, and documentation. 
Adaptec Inc., 691 South Milpitas 

Blvd., Milpitas, CA 95035; (408) 945-
8600; http://www.adaptec.com. 

CIRCLE 491 

Audio ADC Can 

Operate At 24 Bits 

Audio-system developers can upgrade 
their 20-bit designs to 24 bits without 
making a significant cost trade-off us¬ 
ing the CS5360 analog-to-digital con¬ 

verter (ADC). The chip performs sam¬ 
pling, analog-to-digital conversion, 
and antialias filtering with any exter¬ 
nal assist. The chip is suited for such 
platforms as digital mixing consoles, 
effects processors, digital audio tape, 
and multitrack recorders. The easy 
upgrade comes because the part is pin¬ 
compatible with the CS5335 20-Bit 
converter. The CS5360 operates at +5 
V and features a 105-dB dynamic 
range, a 0.0025 dB pass-band ripple, 
and an 85-dB stop-band attenuation. A 
high-pass filter removes the de offset 
at the converter’s input. The CS5360 
24-bit ADC sells for $7.50 each in 1000-
piece quantities. Samples are avail¬ 
able now, with production beginning in 
the first quarter of next year. 

Cirrus Logic Inc., Crystal Semiconduc¬ 
tor Products Div., 3100 West Warren 
Ave., Fremont, CA 94538; (510) 623-
6423; http://www.cirrus.com. 

CIRCLE 492 

CompactPCI SBC 

Holds PowerPC CPU 

A 166-, 200-, or 240-MHz PowerPC 
603e microprocessor is the basis of the 
SmartEngine/603cPCI, a single-board 
computer that fits a single-slot 6U Eu¬ 
rocard form factor for the Compact-
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BOARDS & BUSES PRODUCTS 

(continued from page 89) 
L5035 uses a two-lamp process to bond 
the toner to the page by warming the 
paper to open its pores, and then melt¬ 
ing the toner right into those pores.Pa-

per weights can range from 17 to 40 lb., 
and from 7 to 16 in. wide. Available im¬ 
mediately, the L5035 LaserLine 
printer sells for $33,995. 

Printronix Inc., 17500 Cartwright 
Road, P.O. Box 19559, Irvine, CA 
92623; (714) 863-1900; Internet: 
http://www.printronix.com. CIRCLE 495 

Faster Spin Rate 

Leads To Faster Access 

By spinning the disk at 10,020 rpm, the 
Ultrastar 9ZX hard-disk drive features 
an average seek time of 6.3 ms. In addi¬ 
tion, the maximum sustained data rate is 
17 Mbytes/s. Thanks to a fifth-genera¬ 
tion digital PRML read channel, the 
maximum media data rate is 205 Mbits/s. 
The 9.1-Gbyte drive, built with six plat¬ 
ters, also contains a 1-Mbyte segmented 
cache buffer. The drive’s Magnetoresis¬ 
tive Extended (MRX) head sends out 
stronger signals signal than the previous 
generation MR heads, resulting in a 
higher areal density (1.136 Gbits/in.2). 
The integrated Drive-Temperature In¬ 
dicator Processor (Drive-TIP) automati¬ 
cally monitors disk-drive temperature 
and alerts the user when the recom¬ 
mended temperature has been ex¬ 
ceeded. The nonoperating shock is rated 
at 140 Gs. The chive consumes 16.5 W in 
idle mode and 19.3 W when reading or 
waiting. Various interfaces are available, 
including Ultra SCSI, Ultra2 SCSI, 
SSA, and Fibre Channel-Arbitrated 
Loop (FC-AL). The UltraSCSI drive is 
shipping now; the Ultra2 SCSI version 
will be available in the first quarter of 
next year, and the SSA and FC-AL mod¬ 
els will ship in the second quarter. 
IBM Corp., Storage Systems Div., 

5600 Cottle Rd., San Jose, CA 95193; 

(800) IBM-7777; Internet: http:// 
www.ibm.com/storage. CIRCLE 496 

OEMs Can Customize 

Remote Pointing Device 

As a remote input device, the IRC-TC 
can help lower OEM design times and 
engineering costs. The IRC-TC is a 
wireless device that handles typical 
mouse functions. Such a peripheral is 
typically employed in conjunction 
with a multimedia PC, an LCD projec¬ 
tor, or a television-computer conver¬ 
gence system. It contains two fully 
configurable keypads up to 23 keys. 
Graphic overlays or LED status indi¬ 
cators can occupy the space of unused 
keys. The keypads also can be cus¬ 
tomized by the OEM. Other features 
include a pressure-sensitive 360-de-
gree pointing button, left- and right¬ 
mouse click buttons, and a click-trig¬ 
ger case design that lets the user 
“point and click” on a screen object. 
Options include backlighting for all the 
keys and an integrated laser pointer. 

Interlink Electronics Inc., 546 Flynn 
Rd., Camarillo, CA 93012; (805) 484-
8855; http://www. interlinkelec. com. 

CIRCLE 497 

Data-Acquisition Module 

Works With Share DSP 

Eight independent 500-kHz analog-to-
digital conversion channels are sup¬ 
plied on a mezzanine module that con¬ 
forms to the bitsi I/O mezzanine 
format. In addition to the simultane¬ 
ously sampling ADC channels, the 
module contains four 100-kHz digital-
to-analog-conversion output channels. 
The module attaches to a baseboard 
employing the Share DSP chip. The 
data-acquisition module is best suited 
for industrial-control applications that 
require intensive I/O and digital-signal 
processing. The input channels per¬ 
form 12-bit data conversions, while the 
output channels convert 14-bit data. 
The differential inputs enhance the 
noise immunity, while the overvoltage 
protection is useful for the industrial 
settings. A host of development tools 
also are available. Prices for the data-
acquisition module start at $1495. 

Bittware Research Systems, 33 North 
Main St., Concord, NH 03301 ; (603) 
226-0404; http://www. bittware. com. 

CIRCLE 498 

CPU-To-PCI Bridge 

Operates At 50 MHz 
The QSpan bus bridge chip connects 
MPC8XX and Motorola embedded 
processors to the PCI bus at a fre¬ 
quency of 50 MHz. While maintaining 
pin and functional compatibility with 
the previous-generation part, the 50-
MHz QSpan can operate at either 5 or 
3.3 V, allowing for smaller and lower 
power designs. By employing deeper 
FIFOs and separate FIFOs for read 
and write operations, increased data 
rates can be obtained for getting data 
into and out of local memory. A direct 
connection can be made between the 
PCI and the MC68360 (QUICC), 
MPC860 (PowerQUICC), MPC850, 
MPC821, MPC801, and MC68040 em¬ 
bedded processors. 

With a minimal amount of glue 
logic, the chip can connect the PCI bus 
to the PowerPC602, PowerPC603, 
PowerPC603e, MC68302, and 
MC68030 processors. A host of devel¬ 
opment tools are available, including 
evaluation boards, executable models, 
and a reference design. Available now, 
the 3.3-V part costs $25.20, and the 5-
V chip sells for $24, both in lots of 
10,000. 

Tundra Semiconductor Corp., 603 
March Rd., Kanata, Ontario, Canada 
K2K 2M5; (800) 267-723 1 or (613) 
592-0714; http://www. tundra, com. 

CIRCLE 499 

New Card Adds Sound To 

STD32 Platform 

The ZT 8944 is an STD32 card that of¬ 
fers 16-bit stereo audio using the Ana¬ 
log Devices Sound Port Controller 
chip. The card provides an FM-syn-
thesizer capability and is compatible 
with the SoundBlaster and AdLib 
standards, as well as any applications 
that run under Windows 95. An on¬ 
board E EPROM pennits control of an 
additional IDE device, such as a hard¬ 
disk or CD-ROM drive. Traditional 
I/Os populate the board, including an 
MPU-401 MIDI port, line in and out, 
and a microphone input. The ZT 8944 
audio card, which is available now, 
goes for $285. 

Ziatech Corp., 1050 Southwood Dr, 
San Luis Obispo, CA 93401; (805) 54 1 -
0488; http://www.ziatech.com. 

CIRCLE 500 
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UPDATE ON DEMULTIPLEXING HIGH-SPEED DATA 

Demultiplexing Eases 
Capture Of High-Speed Data 

Using A Logic Analyzer’s Demultiplexing Capability Allows You To Ac¬ 
quire Data At Up To Twice Its Normal Synchronous Capture Rate. 

JAMES M. FENTON, Tektronix Inc., MS 39-345, 13975 S.W. Karl Braun Dr., Beaverton. OR 97077; (503) 627-122S. 

In today’s world of microprocessors and high-speed data buses, the equiv¬ 
alent synchronous bus speed is now 

crossing the 200-Mtransfer/s bamer. In 
order to further increase the bandwidth 
of the data bus. microprocessor manu¬ 
facturers are increasing the bus fre¬ 
quency and using data transfer tech¬ 
niques such as “double pumping” of the 
data bus. Double pumping means that 
two data samples are transferred 
across the bus in one clock cycle. 

Although double pumping is effec¬ 
tive in boosting bandwidth, the tech¬ 
nique also offers unique challenges in 
the design of interface circuitry to cap¬ 
ture the bus data. The use of multiple 
data transitions in one clock cycle and 
the increase in bus frequencies make it 
essential to validate the integrity of the 
bus to ensure that it is operating cor¬ 
rectly. To that end, acquiring double¬ 
pumped data synchronously requires 
designers to reach into their logic ana¬ 
lyzer’s bag of acquisition tiicks. 
Some of the tried-and-true methods 

of acquiring data transfers at this 
speed include increasing the synchro¬ 
nous acquisition capability of the logic 
analyzer (buy a faster synchronous ac¬ 
quisition module and sample on both 
clock edges) or build a custom fixture 
to demultiplex the data. You also could 
use multiple high-speed data-acquisi-
tion modules or the built-in demulti¬ 
plexing capability in your logic ana¬ 
lyzer. This article will discuss the use 
of demultiplexing capabilities built 

into logic analyzers to acquire data on 
buses operating at or above a 200-
Mtransfer/s equivalent rate. 
One advantage of acquiring and 

storing data using demultiplexing is 
the ability to capture data at up to 
twice the synchronous data-acquisition 

rate specification of the logic analyzer. 
Another advantage is that demulti¬ 
plexing provides twice the number of 
samples acquired as the memory depth 
of the logic analyzer. Demultiplexing 
also provides half the signal loading on 
a high-speed bus because it does not re-

I. The most common way to demultiplex data employs two different clock or strobe edges to 

control when the data bus is sampled (a). A technique that allows users to capture data at up to 

twice the logic analyzer's specified synchronous acquisition rate uses only one clock edge, with 

sampling accomplished at different times relative to that edge. 

Improving designs while turning them out faster and less expensively 
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TEST & MEASUREMENT DEMULTIPLEXING HIGH-SPEED DATA 

quire double probing of the bus. 
On the other hand, there are some 

drawbacks to acquiring data using de¬ 
multiplexing. First, the channel width is 
cut to half of the available channels on 
the logic analyzer. Second, you must in¬ 
terpret the timing and data packet or¬ 
der within a given logic analyzer sample. 

Interpreting the timing relation¬ 
ship and how the data is stored in the 
logic analyzer requires an understand¬ 
ing of how data is displayed in the 
waveform and listing displays. You 
can easily get confused if you don’t 
keep track of when the data channels 
are sampled relative to the reference 
timing edge and the order of the sam¬ 
ples. Considering its advantages and 
disadvantages, for certain applications 
demultiplexing provides an irreplace¬ 
able technique for acquiring data from 
high-speed synchronous buses. 

Splitting Up Data 
Demultiplexing is a hardware¬ 

based way to channel or split data into 
two paths by sampling one data bus at 
different times. Data from the 32-bit 
bus is sampled at two different times 
and steered onto two different data 
paths: “A” and “D”. 

There are many different ways to 
demultiplex data. The most common 
method uses two different clock or 
strobe edges to control when the data 
bus will be sampled (Fig. la). Another 
method involves the use of only one 
clock edge, but the data bus is sampled 
at two different times relative to that 
clock edge. This method employs pro-

2. Most state-of-the-art logic analyzers can demultiplex data. One such architecture illustrates 

how a programmable setup-and-hold circuit steers the sampled data by acquiring it at different 

times relative to the clock edge. 

grammable setup-and-hold control to 
allow individual channels to be sam¬ 
pled at different times relative to one 
master clock (Fig. lb). 

This second technique, using only 
one clock edge to control when the data 
is sampled, is a more straightforward 
way to acquire data from a double¬ 
pumped bus. Theoretically, this tech¬ 
nique allows you to acquire data at up 
to twice the synchronous acquisition 
rate of the logic analyzer, as long as you 
meet the minimum specifications for 
data setup-and-hold time, clock pulse 
width, time between clock edges, and 
voltage swing. This article will concen¬ 
trate on the second method. 

Most state-of-the-art logic analyzers 

have the ability to demultiplex data. An 
example hardware architecture of a 
logic analyzer that can demultiplex us¬ 
ing only one clock edge is shown (Fig. 
2). The samplers within the program¬ 
mable setup-and-hold time circuitry 
steer the data to the different data 
paths at user-selectable times relative 
to the master clock. This capability is 
supplied by CMOS ASICs on the acqui¬ 
sition module. The user can select which 
channels will be used and can program 
when the data is sampled. This flexibil¬ 
ity allows users to tailor the data sam¬ 
pling times for the tight timing require¬ 
ments of today’s high-speed buses. 

Within the logic analyzer, there are 
demultiplex target channels that may 

For Hefc. press Fl SeM> !■ Date &ür».c. 

3. An example of a waveform acquisition shows the sample dock's tick 

marks every 500 ps (top trace), the master clock (second trace), and 

the bus from which the analyzer will acquire data (third trace). 

4. Using the timing relationship determined from the information in Fig. 

3, the user enters different setup times for the two data groups. A3 is 

sampled at -2 ns, and D3 at 4.5 ns. 



TEST & MEASUREMENT DE M U L TI PLEXI N G HIG H - S P E E D D A T A 

5. The captured data also can be shown with the timestamp 

information. In this case, the timestamp value was selected to indicate 

the difference between successive samples — 5 ns. 

be controlled by the user interface or 
may be “hard-wired” in the hardware. 
You need to keep track of which chan¬ 
nels receive the first sampled data and 
which channels receive the second 
sampled data. 

Step-By-Step Procedure 
The best way to illustrate the advan¬ 

tages and disadvantages of demulti¬ 
plexed data acquisition in logic analysis 
of high-speed data buses is to go 
through the six-step procedure design¬ 
ers should follow. The example involves 
capture of data with a 00-55-FF-AA 
pattern running at 400 Mtransfers/s. 

Step 1: Study the bus timing re¬ 
quirements. 

The user must understand the tim¬ 
ing relationship between the master 
clock and when the data is valid on the 
bus. When data is being double 
pumped on the bus. the data may be 
valid only before or after the rising 
edge of the master clock. Knowing 
when the data is valid will help you ap¬ 
proximate when the bus should be 
sampled. This information should be 
available from the vendor in either the 
component or bus-timing specification. 

Step 2: Make the appropriate chan¬ 
nel assignments. 

The user must identify which of the 
logic analyzer’s data channels will be 
used to acquire the double-pumped 
data. Most logic analyzer specifications 
delineate which channels are demulti¬ 
plexed from and which channels are 
demultiplexed to. It’s important to 
keep track of this information so you 

can properly iden- ! 
tify what is going I 
on in the waveform ■ I 
or listing display 
for the data pack¬ 
ets (sequence of 
data information). 

Step 3: Make the 
connections to the 
system under test. 
The connections 

to the system un¬ 
der test require 
special precautions. 
Operating at these 
speeds demands a 
good knowledge of 
high-speed design 
rules. The connec¬ 
tions should not in¬ 
troduce stubs and 

should have a very low capacitance. 
Components such as the Mictor connec¬ 
tor, which have a low capacitance and 
high density, are a good choice for a high¬ 
speed data bus interface connector. Ide¬ 
ally, connectors like the Mictorllfrom 
Amp Inc., Harrisburg, Pa.Ushould be 
designed into the layout so that the con¬ 
nection to the bus is a simple matter. 

Once the connection to the bus is in 
place, you can check the signal in¬ 
tegrity using a high-speed oscilloscope. 
Some logic analyzers provide this ca¬ 
pability in the same box. When you feel 
comfortable with the signal integrity, 
you can check the timing of the data. 

Step 4: Perform a high-speed asyn¬ 
chronous acquisition. 

If the exact timing of the data bus is 
not known, performing a high-speed 
data acquisition will help identify the re¬ 
lationship between the data-valid time 
and the master clock. In fact, the timing 
may vary from system to system, so 
performing this acquisition may be the 
only way to be sure of the actual timing. 

In the example system, the first line 
of the waveform display (Mag_Sample) 
shows the high-speed sample clock’s tick 
marks, which occur every 500 ps (Fig. 
3). The second waveform is the master 
clock (Mag_CK0(0)), which in the exam¬ 
ple is running at 200 MHz. The third 
waveform line (Mag_A3) is the bus from 
which the analyzer will acquire data. 

Step 5: Adjust the setup-and-hold 
window to capture the data correctly. 
Now that you know what the timing 

relationship is, you need to select the 
appropriate setup-and-hold time win¬ 

dow for the two data-valid times rela¬ 
tive to the master clock edge. In the 
example setup, you can see that rela¬ 
tive to the first rising edge of the mas¬ 
ter clock, the data-valid time for the 
data 00 is from -2 ns to -3.5 ns (Fig. 3, 
again). Data group A3 is assigned to 
capture data 00 from the bus. Relative 
to the first rising edge of the master 
clock, the data-valid time for the data 
55 is from -4.0 ns to -6.5 ns. Data group 
D3 is assigned to capture this data. 
Now the user can set the logic ana¬ 

lyzer’s programmable setup-and-hold 
window to acquire data at the appro¬ 
priate times. Data group A3 is set to -2 
ns for the setup time relative to the 
master clock, and data group D3 is set 
to -4.5 ns for the setup time (Fig. 4)-
Now the analyzer is programmed with 
two different times to sample the data 
relative to one clock edge. 

Step 6: Perform the demultiplexed 
synchronous acquisition. 

With the setup times programmed, 
you can now perform the demulti¬ 
plexed synchronous data acquisition 
from the bus. Referring to the wave¬ 
form diagram again, lines four and five 
display the demultiplexed data from 
the 400-Mtransfer/s bus. Group A3 
contains the 00-FF portion of the pat¬ 
tern and group D3, which is the demul¬ 
tiplex target group, contains the 55-
AA portion of the pattern. 
A listing of the same waveform data 

along with the timestamp information 
shows that the 00 value in the first 
sample went into group A3 and the 55 
data went into group D3 (Fig. 5). The 
second sample indicates that the ana¬ 
lyzer acquired FF into group A3 and 
AA into group D3. In this example, the 
timestamp value was selected to dis¬ 
play the difference between successive 
samples, which in this case was 5 ns. 

James M. Fenton is a senior hard¬ 
ware design engineer at Tektronix 
Inc. He has worked in both design en¬ 
gineering and project leadership 
roles. He holds a BSEEfrom the Uni¬ 
versity of Michigan, Ann Arbor, and 
an MSEEfrom Oregon State Univer¬ 
sity, Corvallis. 
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TEST & MEASUREMENT PRODUCTS 
LOGIC ANALYZERS 

LOGIC ANALYZERS I 

Manufacturer 
Model/ 
price 

Maximum 
timing/state 
sample rate 

(MHz) 
Timing/state 
channels 

Memory/ 
channel 

Timing/state 
trigger 
levels 

Minimum 
detectable 

glitch 
(ns) Remarks 

Boulder Creek Engineering 
133 Mission St. 
Suite 104 
Santa Cruz. CA 95060 
(408) 460-3710 
fax (408) 460-3715 
e-mail: bryan@bcreek.com 

POD-8020/ 
$1295 

100/66 18/18 64 k 1/1 10 PC-hosted through serial port. 

POD-8040/ 
$2495 

200/100 32/48 128 k 4/4 5 PC-hosted through serial port or USB; 
disassembly for 6811 and 8051 
microcontrollers. 

Embedded Performance Inc. 
1860 Barber Ln. 
Milpitas, CA 95035 
(408) 437-7800 
fax (408) 435-7970 

DS 4000/ 
$15,000 

n.a./50 n.a./256 64k n.a./* n.a. Distributed emulation analyzer com¬ 
bines with debug monitor and source¬ 
level debuggers for full software 
development station. *50 events, 50 
conditions. 16 states, five actions. 

CLAS 4000/ 
$15,000 

100/50 96/394 4k 15/15 3 Modular; controlled as a SCSI device 
from a Macintosh or a Sun workstation. 

CLAS 4000D/ 
$20,000 

100/50 96/394 4M 15/15 3 Deep-memory version of CLAS 4000, 32 
M maximum. 

T-100/ 
$35,000 

2000/250 32/32 4 k 2/2 1.5 Includes 250-MHz, 32-channel pattern 
generator and external PC controller. 

CLAS 4000G/ 
$60,000 

1000/n.a. 64/n.a. 8k 2/n.a. 1 Controlled as a SCSI device from a 
Macintosh or a Sun workstation. 

Hewlett-Packard Co. 
Test and Measurement Org. 
P.O. Box 50637 
Palo Alto, CA 94303-951 2 
(800) 452-4844 
www.hp.com/go/logicanalyzer 

HP 54620A/ 
$2995 

500/n.a. 16/n.a. 2 k* 2/n.a. 3.5 Oscilloscope-like interface with 
high-speed display. *8 k with glitch 
detector off. 

HP 54620C/ 
$3995 

500/n.a. 16/n.a. 2 k* 2/n.a. 3.5 Same as HP 54620A but with a color 
display. 

HP 1664A/ 
$4990 

500/50 34/34 4 k 10/12 3.5 Built-in 3.5-in DOS drive, transitional 
timing; LAN interface optional. 

HP 54645D/ 
$4995 

400/n.a. 16/n.a. 1 M 2/n.a. 5 Mixed-signal oscilloscope with two DSO 
channels and 16 logic-timing channels. 

HP 1663C/ 
$5990 

500/100 34/34 4 k 10/12 3.5 See HP 1664A. 

HP 1662A/ 
S7990 

500/100 68/68 4k 10/12 3.5 See HP 1664A. 

HP 1661C/ 
$9990 

500/100 102/102 4k 10/12 3.5 
I 

See HP 1664A. 

HP 1672D/ 
$10,400 

250/100 68/68 64k 10/12 3.5 LAN interface standard; 1 -M memory 
optional. 

HP 1660C/ 
$11,990 

500/100 136/136 4k 10/12 3.5 See as HP 1664A. 

HP 1663CS/ 
$12,950 

500/100 34/34 4k 10/12 3.5 Same as HP 1663C, plus 1-Gsample/s, 
250-MHz integrated oscilloscope. 

HP 1671D/ 
$13,400 

250/100 102/102 64 k 10/12 3.5 LAN interface standard; 1-M memory 
optional. 

HP 1662CS/ 
$14,950 

500/100 68/68 4k 10/12 3.5 Same as HP 1662C, plus 1-Gsample/s. 
250-MHz integrated oscilloscope. 

HP 1670D/ 
$16,400 

250/100 136/136 64 k 10/12 3.5 LAN interface standard; 1 -M memory 
optional. 

HP 1661CS/ 
$16,950 

500/100 102/102 4k 10/12 3.5 Same as HP 1661C, plus 1-Gsample/s, 
250-MHz integrated oscilloscope. 

HP 1660CS/ 
$18,950 

500/100 136/136 4k 10/12 3.5 Same as HP 1660C, plus 1-Gsample/s, 
250-MHz integrated oscilloscope. 

HP 16500C/ 
$9500 

— — — — — Five-slot mainframe for HP 
165XX-series cards; hard drive, GPIB, 
RS-232, LAN support, Centronics 
standard. 
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DESIGN 
NOTES 

Battery Backup Regulator is Glitch-Free and Low Dropout 
Design Note 170 
Mitchell Lee and Todd Owen 

A new class of linear regulator has been developed for 
battery backup applications. It eliminates both the losses 
associated with steering diodes, the glitches and battery-
to- batte ry cross conduction inherent in MOSFET switching 
schemes and the poor regulation inherent in dual regulator 
schemes previously used for this purpose. See the com¬ 
parison detailed in Table 1. 

Figure 1 shows a simplified block diagram of the LT®1 579 
dual input regulator. The regulator features 300mA output 
capability and low dropout. Two batteries, or a battery and 
an AC-derived power source, are connected to V|ni and 
V|M2- The relative voltage of these two sources plays no role 
in determining which input supplies power to the load: the 
primary input (V|ni ) is normally used to power the output, 
and the secondary input (V|N2) takes overas a backup when 
the primary source fails. Unlike diode steering circuits, this 
allows batteries of any voltage to serve as primary or 

backup. Either battery can be removed and replaced with¬ 
out disturbing the output voltage. 

Several other important features are included to simplify 
integration of the LT1579 into a battery-backed system. 
Again referring to Figure 1, two logic flags, BACKUP and 
DROPOUT, are useful for monitoring the status of the 
regulator. BACKUP goes low when fails and V| n2 takes 
over, whereas DROPOUT indicates that both V|mi and V|N2 
have failed. 

Two comparators independently mon itor the conditio n of 
the batteries. In contrast to BACKUP and DROPOUT, the 
low-battery detectors give advance warning of impending 
battery failure. Secondary Select (SS) overrides V|N1 ’s 
priority over V|N2. forcing the regulator to abandon the 
primary battery in favor of the backup. 

The primary battery normally supplies the load until its 
terminal voltage is nearly equal to the output voltage; 
however, some_battery types may be damaged if dis¬ 
charged this far. SS, used in conjunction with a low-battery 
detector, allows the regulator to abandon the primary bat¬ 
tery at a higher, nondamaging end-of-discharge voltage. 
ITT LTC and LT are registered trademarks of Linear Technology Corporation. 

Table 1. Backup Method Comparison 

LT1579 

STEERING 

DIODES 

MOSFET 

SWITCHING 

TWO 

REGULATORS 

Guaranteed 
Battery-to-Battery 
Isolation 

/ / 

Prioritized Inputs / / 
(Needs 
Circuitry) 

Seamless 
Switching 

/ / / 

Seamless 
Regulation 

/ 

Logic Override / / 
Battery 
Disconnect 

/ / / 

12/97/170 
Circle No. 211 



Figure 2. A 9V Battery Backs Up Five NiMH Cells 

Dne last feature is SHUTDOWN; this turns the regulator off 
ind reduces total drain from both inputs to less than 7|iA. 

:igure 2 shows a typical application of the LT1579 with 
orimary power supplied by five NiMH cells and backup 
jrovided by a 9V alkaline. Both low-battery comparators 
ire used; they report the condition of the primary and 
jackup batteries to a microprocessor. The BACKUP and 
DROPOUT flags keep the microprocessor apprised of the 
egulator’s status. In addition to the fixed 5V version 
>hown, 3V, 3.3V and adjustable versions are also available. 

)V snap terminals are easily reversed by the end user 
during installation of the battery. No harm is done to the 
J1579 because both inputs are reverse-battery protected. 
\lo current is drawn from the reversed battery and no 
excess current is drawn from the adjacent battery. Best of 
ill, the load never knows the difference. The regulator 
continues to deliver the correct output voltage throughout 
he entire event. 

Figure 3. Typical Event Sequence for the Circuit 
of Figure 2. The Time Scale is Distorted for Purposes 
of Illustration 

:igure 3 shows a typical sequence of events for the circuit 
jf Figure 2. Initially, both batteries are fully charged and all 
status flags (LBO1 , LBO2, BACKUPand DROPOUT) are high. 
_oad current, assumed to be 100mA, is drawn from the 
jri mary battery at V|ni . After a period of time, Vim begins 
ofalter. At point A, Vim = 5.4V and LBO1 goes low, predict-
ng the eventual depletion of the primary battery. When V|ni 
mters dropout (B), BACKUP goes low and the regulator 
jegins to gradually transfer the load to the backup battery 
it V|N2- By time C, the primary battery has dropped below 
he point where it can deliver useful current to the output 
ind all load current is supplied by the backup battery. 

fhe backup battery reaches its low voltage threshold at 
joint D, signaling impending doom. This is the last chance 
orthe system to alert the user, store critical data, shed load 
ind find ways to survive until the batteries are replaced or 
echarged. In Figure 3 the relentless load continues un¬ 
ibated and discharges the backup battery. The regulator 

can no longer maintain its 5V output at point E and a logic 
low appears on the DROPOUT pin. Now the output falls 
below 5V and some current is once again drawn from the 
primary battery. 

The LT1579 integrates a complex current steering function 
into one chip and can significantly reduce board space and 
design time while adding a number of useful power man¬ 
agement features. It is ideally suited for battery- or line-
operated equipment that relies on a backup battery for 
reliability and uninterrupted service. The output is unaf¬ 
fected by battery changes or power cycling, and status 
flags allow implementation of a very complete power 
management system with minimal external components. 

For literature on our Regulators, 
call 1 -800-4-LINEAR For applications help, 
call (408) 432-1900, Ext. 2360 

_inear Technology Corporation 
630 McCarthy Blvd.. Milpitas. CA 95035-7417« (408)432-1900 
AX: (408) 434-0507* TELEX: 499-3977 • www.linear-tech.com 

dn170f LT/TP 1297 340K • PRINTED IN THE USA 

LINEAR TECHNOLOGY CORPORATION 1997 
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LOGIC ANALYZERS 
HP 16500C/ 

$9500 
— — — — — Five-slot mainframe for HP 

165XX-series cards; hard drive, 
GPIB, RS-232, LAN support, 
Centronics standard. 

HP 16505A/ 
$6580 

Prototype anayzer: large-screen, multiwindowed analysis and display processor 
that provides local or remote analysis capability for HP 16500C mainframe. 

HP 16522A/ 
$6580 

Pattern-generator card: 200 Mvectors/s, 248,000-vector memory, 
40 channels, up to 200 channels with expansion cards. 

HP 16533A/ 
$9130 

Digital scope card: Two channels, 1 Gsamples/s, 250-MHz bandwidth, 
32 ksamples/channel, up to 20 channels per system. 

HP 16550A/ 
$9630 

500/100 102/102 4k 10/12 3.5 Multiple disassembly with 10 se¬ 
lectable filters; symbol download; 
expandable to 204/204 channels. 

HP 16554A/ 
$11,220 

250/70 68/68 500 k 10/12 3.5 Expandable to 204/204 channels. 

HP 16534A/ 
$12,035 

Digital scope card: Two channels, 2 Gsamples/s, 500-MHz bandwidth, 
32 ksamples/channel; up to 20 channels per system. 

HP 16517A/ 
$14,025 

4000/1000 16/16 64k 
(128 k) 

4/4 250 ps Typical channel-to-channel skew 
250 ps; real-time setup-and-hold 
time violation triggering; up to 80 
channels with expansion cards. 

HP 16555A/ 
$14,040 

500/110 68/68 1 M 10/12 3.5 Expandable to 204/204 channels. 

HP 16556A/ 
$14,535 

400/100 68/68 1 M 10/12 3.5 Expandable to 340/340 channels. 

HP 16555D/ 
$15,765 

500/110 68/68 2M 10/12 3.5 Expandable to 204/204 channels. 

HP 16556D/ 
$16,250 

400/100 68/68 2 M 10/12 3.5 Expandable to 340/340 channels. 

Hitachi Denshi America Ltd. 
371 Van Ness Way. 
Torrance, CA 90501 
(310)328-6116 
fax (310) 328-6252 

VC3120/ 
$2100 

100/25 32/32 8 kwords 4/4 5 9-in. LCD display; RS-232, printer 
support standard; GPIB optional. 

VC3130/ 
$2837 

100/25 48/48 8 kwords 4/4 5 Same as VC31 20 plus signature 
analysis, analog display mode, 
and performance analysis. 

Link Instruments Inc. 
369 Passaic Ave. 
Suite 100 
Fairfield, NJ 07004 
(201) 808-8990 
fax (201) 808-8786 
sales @ Linklnstruments.com 
www.Linklnstruments.com 

LA4240-32K/ 
$1350 

200/100 40/40 32 k 16 10 PC-based; digital pattern 
generation up to 100 MHz 
simultaneously with logic analysis; 
C programming library. 

LA4540-128K/ 
$1900 

500/100 40/40 128 k 16 10 See LA4240-32K. 

LA4280-32K/ 
$2000 

200/100 80/80 32 k 16 10 See LA4240-32K. 

LA4580-128K/ 
$2800 

500/100 80/80 128 k 16 10 See LA4240-32K. 

LA45160-128K 
$7000 

500/100 160/160 128 k 16 10 See LA4240-32K. 

NCI 
6438 University Dr. 
Huntsville, AL 35806 
(205) 837-6667 
fax (205) 837-5221 

PA485/$1695 50/50 48/48 4k 16/16 n.a. Windows-based PC-card; needs 
microprocessor-specific 
disassembly pod ($420-$595). 

PA600-64K/ 
$2995 

400/50 48/48 64 k 15/15 3.5 Linkable to 96 channels; transi¬ 
tional timing; custom applica¬ 
tions with Visual Basic; 256-K 
memory optional. 

PA600-256K/ 
$3995 

400/50 48/48 256 k 15/15 3.5 Same as PA600-64k with 1 -M 
memory optional. 

Tektronix Measurement 
Business Div. 

Literature Distribution Center 
P.O. Box 1520 
Pittsfield, MA 01202 
(800) 426-2200 

TLA704/ 
$24,000 

2000/200 272/272 512 k 16/16 2 Modular (two-module max); 
Windows 95 interface; integrated 
four-channel, 1-GHz DSO 
modules; simultaneous timing/ 
state acquisition by one probe; 
high-density probe optional. 

TLA711/ 
$39,000 

2000/200 680/680 512 k 16/16 2 Same as TLA704 with five-module 
limit. 
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LOGIC ANALYZERS 

PC-Based Logic Analyzer 
Samples At Up to 200 MHz 
The palm-sized Pod-A-Lyzer 8040 
connects to a PC through an RS-232 
or Universal Serial Bus (USB) port to 
deliver 32 channels of timing analysis 
at 200 Msamples/s or 48 channels of 
state analysis at 100 MHz with 128k 

of memory per channel. As a PC pe¬ 
ripheral, the 8040 works within the 
Windows environment along with the 
user’s compiler, debugger, and other 
design tools. The analyzer comes with 
software trace support for the Intel 
8051 and Motorola 68HC1 1 microcon¬ 
trollers and with an EJTAG port. Af¬ 
ter connecting the unit to the target 
CPU, users select the processor type 
and the 8040 produces a software 
trace list. The license-free software 
can be distributed and used by every¬ 
one on the design team to view, print, 
copy, and analyze the acquired data 
on their own PC. The 12.5-Mbyte/s 
USB port provides fast data transfer 
between the analyzer and the PC. 
The Pod-A-Lyzer 8040 costs under 
.$2500 and will begin shipping in the 
first quarter of 1998. 

Boulder Creek Engineering, 133 Mis¬ 
sion St., Suite 104, Santa Cruz, CA 
95060; (408) 460-3710; fax (408) 
460-3715; e-mail: sales@pod.com. 

CIRCdE 505 

! Machines ARM7 CPU disassembles 
i address and data bus binary informa¬ 
tion captured by an HP logic analyzer 
into assembly code. Enhanced filter 
capabilities present to the user only 
trace data that meets specified condi¬ 
tions. It performs disassembly to a 
user-supplied configuration even 
when few of the normal status lines 
from the ARM core are available, 
which is an advantage when design¬ 
ers must reduce the pin count on their 
ASICs. The inverse assembler oper¬ 
ates with any combination of 8-, 16-, 
or 32-bit memory. HP also plans to 
adapt its processor probe to operate 
with the ARM7TDMI processor, 
which contains ARM’s Embed-
dedlCE JTAG debug module. Devel¬ 
opers will be able to use the probe to 
download code, display memory and 
register contents, and control pro¬ 
gram execution through single-step¬ 
ping, setting or modifying break¬ 
points, or by running the code at full 
speed. Both the inverse assembler 
and probe work with the HP 16500C 
modular logic analysis system. The 
inverse assembler also works with 
HP benchtop analyzers. The HP 
E2493A multimode inverse assem¬ 
bler for the ARM CPU costs .$1950. 
Delivery is in two weeks. 

Hewlett-Packard Co., Test and Mea¬ 
surement Org., P.O. Box 50637; Palo 
Alto, CA 94303-9512; (800) 452-4844 
ext. 5544; http://www.lip.com/go/ 
logicanalyzer. CIRCLE 506 

Modular Logic Analyzer Gets 
Added Microprocessor Support 
Eight microprocessors have been 
added to the list of devices supported 

Inverse Assembler Works 
With ARM7 CPU 
The HP E2493A multimode inverse | 
assembler for the Advanced RISC ! 

by the TLA 700 series logic analyz- ! 
ers, bringing the total to more than I 
70. The newly supported devices in- ¡ 
elude the Intel Í960RP and RD em- ; 
bedded RISC processors for intelli- I 

! gent I/O applications, AGP2x acceler-
! ated graphics-port processor, and 
j Pentium II MMX for desktop com¬ 
puting; the MIPS R5000; the Mo¬ 
torola MPC860 Power PC family for 
telecommunications and networking, 
MPC821 for palm-top processors, and 
MPC505 Power PC RISC processor; 
and the Siemens 80C167 embedded 
CISC processor for automotive appli¬ 
cations. The TLA 700’s modular de¬ 
sign comes with up to 680 channels. 
Patented MagniVu sampling allows 
the analyzer to acquire up to 200-
MHz state data and 2-GHz timing 
data simultaneously through one 
probe connection on all channels at all 
times. The instrument includes a dig¬ 
ital oscilloscope and runs on a Win¬ 
dows 95 platform. TLA 700 prices 
with microprocessor support start at 
.$18,500. 

Tektronix Measurement Business 
Div., Literature Distribution Center, P.O. 
Box 1520, Pittsfield, MA 01202; (800) 
426-2200, press 3, code 1060. 

CIRCLE 507 

New Software Adds Features 
To Palm-Size Logic Analyzer 
Version 2.1 software for the palm¬ 
sized, 18-channel, 100-MHz Pod-A-
Lyzer 8020 portable logic analyzer 
adds several features, including ana¬ 
log display of bused waveforms, user-
defined symbols, logic pattern search, 
“auto run” capability, and a built-in 
pulse counter. The software offers an 
intuitive graphical user interface run¬ 
ning under Windows 3.1, 3.1 1, 95, and 
NT, controlling the 8020 through a 
standard RS-232 serial port. Acquisi¬ 
tion files can be shared via floppy disk 
or e-mail. The license-free software 
can be downloaded without charge 
from the company’s internet site: 
http://www.pod.com. The Pod-A-
Lyzer 8020 measures 3.5 in. by 1.5 in. 
and comes with a 64k sample buffer. 
The new software’s pattern-search 
feature and find tool make it easier to 
find a specific logic conditionUhigh, 
low, rising edge, or falling edgeU in the 
buffer. Synchronous acquisitions are 
possible up to 66 MHz. 

Boulder Creek Engineering, 133 Mis¬ 
sion St., Suite 104, Santa Cruz, CA 
95060; (408) 460-3710; fax (408) 
460-3715; e-mail: sales@pod.com. 

CIRCLE 508 
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Full-Featured Emulator Handles 
MPC860 PowerQUICC Family 
The Orion/ADViCE in-circuit emula¬ 
tors for the Motorola MPC860 Pow¬ 
erQUICC family deliver full-scale, 
full-featured emulation for the EN, 
DC, DE, DH, and MH versions of the 
microprocessors. Pods for other mem¬ 
bers of the PowerPC family, including 
the MPC821, are scheduled for intro¬ 
duction early in 1998. The emulator 
uses the MPC860’s on-chip debug fea¬ 
tures, including breakpoints for 
breaks with the cache on. This allows 
the instrument to monitor and trace 
instructions actually being processed 
by the execution unit and provide an 
execution flow trace when the cache is 
on. The user interface, MicroVIE W-G, 
is a full-featured GUI high-level de¬ 
bugger and emulator interface operat¬ 
ing on either Unix Motif or Windows 
hosts. A multilevel event system of¬ 
fers superior execution control and 
non-intrusive, real-time trace capabil¬ 
ity. Full ADViCE systems start at 
$23,275, including 8k of trace and 256 
kbytes of overlay memory, and Ether¬ 
net support. Up to 4.25 Mbytes of 
overlay are optional. 

Orion Instruments Inc., J 376 Borre¬ 
gas Ave., Sunnyvale, CA 94089; (800) 
729-7700; (408) 747-0440; fax (408) 
747-0688. CIRCLE 509 

Mid-Range PowerPC Emulator 
Includes Trace Memory 
The SPS-1000 emulation tool for 

embedded PowerPC devices is a mid¬ 
range solution for designers who need 
features, like a trace buffer, that are 
not offered in standard background 
debug tools. The unit connects to the 
target system through a very flexible 
high-speed coaxial cable attached to a 
processor-specific pod. This connec¬ 
tion allows features like 128 software 
breakpoints that can be set in ROM or 
RAM, address trigger point with de¬ 
lay for capturing trace data around a 
specific address of interest, trigger 
in/out lines, a 128k (512k optional) 
trace buffer that supports cache trac¬ 
ing and decoding, and flash device pro¬ 
gramming capability. Communication 
with the host computer is through a 
high-speed serial link. Included with 
the system is the SourceGate II 
source-level debugger software, 

which accepts the output file formats 
of all major compilers. The SPS-1000, 
with 128k of trace memory and the 
choice of MPC505-, MPC8xx-, or 

PPC40x-specific pod costs $6990. Ad¬ 
ditional pods cost $3000. Delivery is in 
two weeks. 

Huntsville Microsystems Inc., P.O. Box 
12415, Huntsville, AL 35815; (205) 
881-6005; fax (205) 882-6701; 
http://www.hmi.com. CIRCLE 510 

Probe Emulates PowerPC 
Through Logic Analyzer 
A processor-specific probe combines 
with an inverse assembler and logic 
analyzer to provide emulation capabil¬ 
ity for the PowerPC 740 and 750 mi¬ 
croprocessors from Motorola and 
IBM. The probe supplies run-control 
capability while the logic analyzer de¬ 
livers real-time analysis functions. To¬ 
gether with a debugger connection, 
the setup provides a complete devel¬ 
opment and debug environment. In¬ 
terfaces from third-party debugger 
vendors allow users to view source 
code, download code, set breakpoints, 
single-step through code, examine 
variables, and modify source-code 
variables. The probe is controlled over 
a LAN or RS-232 interface and links 
directly to the target system through 
a standard connector. The inverse as¬ 
sembler translates a trace captured by 
the logic analyzer into PowerPC 
740/750 mnemonics and bus cycles 
captures, such as memory read/write 
interrupt acknowledge or I/O 
read/write. The HP E3454A PowerPC 
740/750 processor probe costs $4495. 

The HP E2498A PowerPC 740/750 in¬ 
verse assembler costs $1000, benchtop 
logic analyzers start at $5900, and 
modular analyzers start at $18,000. 
Delivery is in four weeks. 

Hewlett-Packard Co., Test and Mea¬ 
surement Org., P.O. Box 50637, Palo 
Alto, CA 94303-9512; (800) 452-4844 
ext. 5554. CIRCLE 51 1 

BGA Adapter Socket Allows 
At-Speed Testing On Boards 
The BGA Socket and Probing System 
II features a high-speed, plug-in de¬ 
sign that improves performance com¬ 
pared to its predecessor, allowing de¬ 
signers to test and debug their new 
boards at-speed. The system is in the 

same configuration as the BGA pack¬ 
age footprint, so trace lengths and 
adapter height is minimal. Lead induc¬ 
tance is less than 2 nH. A burn-in ZIF 
socket allows up to 5000 chip inser¬ 
tions. Designers solder down the base 
unit, plug in the socket, and place the 
chip in the socket. For probing, the 
socket is plugged into a breakout 
board.The probe boards have a verti¬ 
cal clearance of 5 mm, which is higher 
than most SMT components. Prices 
for the BGA Socket and Probing Sys¬ 
tem II start at $900. 

Emulation Technology Inc., 2344 
Walsh Ave., Bldg. F, Santa Clara, CA 
95051; (408) 982-0660. CIRCLE 512 
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TEST & MEASUREMENT PRODUCTS 
PRODUCT FEATURE 

Software Improvements Accelerate 
Test Development, Execution Times 

Version 5.0 of the virtual instru¬ 
mentation development environ¬ 
ment LabWindows/CVI offers a 

number of instrument driver improve¬ 
ments and multithreaded execution 
technologies that enhance program 
execution. Other upgrades include au¬ 
tomated code development through 
interactive wizards, 3D data visualiza¬ 
tion for building advanced instrumen¬ 
tation systems, and an interactive dy¬ 
namic link library debugging 
capability. 

The new instrument driver wizard 
automatically creates VX\plug& 
p/ay-compliant drivers that can cut 
test execution times by more than 
50% in automated test programs. By 
using “run-time intelligence,” the dri-

A series of four PCI bus-mastering data-acquisition boards feature 
12-bit resolution and 16 single-

ended (eight differential) channels. 
The boards have maximum sample 
rates of 150 ksamples/s or 333 ksam-
ples/s. Also included on each board are 
four user counter-timers, and 23 digi¬ 
tal I/O lines. 

The boards share a common archi¬ 
tecture, register map, connector, ac¬ 
cessories, and software so users can 
easily upgrade systems when needed. 
The DT301 and DT302 have a 150-
ksample/s digitizing rate. The DT303 
and DT304 feature a 333-ksample/s 
rate. The DT302 and DT304 include 

The first commercially available 
picture-quality analysis 
system—the PQA200—quickly, 

automatically, and objectively mea¬ 
sures the quality of video images and 
provides the user with a numerical 
value representing picture quality. 
The tester is useful for those who de¬ 

vers allow the software to track the 
state of instrument settings at all 
times. Using this knowledge, the dri¬ 
vers make run-time decisions to elimi¬ 
nate redundant instrument com¬ 
mands to minimize bus traffic and 
instmment command processing and 
reconfiguration. 
New wizards also simplify program 

development. The DAQ channel wiz¬ 
ard interactively defines input trans¬ 
ducers in a data-acquisition system so 
users don’t have to handle transducer 
conversion algorithms and scaling in 
their program code. In addition, the 
ActiveX controller wizard simplifies 
ActiveX automation by automatically 
building code for controlling ActiveX 
(formerly known as OLE Automation) 

two 12-bit analog outputs. 
A 1024-location channel gain list al¬ 

lows users to acquire data from chan¬ 
nels in nonsequential order and with 
different gains. Also, digital inputs can 
be read into the channel gain list, al¬ 
lowing monitoring of those inputs at 
up to 3 MHz. To focus on the specific 
area of interest, can acquire data using 
post-trigger mode, pre-trigger mode, 
or about-trigger mode (for data that’s 
acquired both before and after the 
trigger). 

Software support available in¬ 
cludes DTx-EZ ActiveX controls for 
Visual Basic and Visual C++, inter¬ 
faces to HP VEE and LabVIEW, and 

sign and develop television equip¬ 
ment, create content, or deploy and 
operate compressed video systems. 
PQA200 measurements can be used 
for system or algorithm tuning and 
production line testing, and in applica¬ 
tions from bit-rate optimization to 
end-to-end system testing. 

servers from LabWindows/CVI pro¬ 
grams. Users can also control other 
software packages, like Visual Basic, 
Excel, LabVIEW. and Visual C. 
For developers needing thread¬ 

level execution control, version 5.0 of¬ 
fers I/O, analysis, and user interface li¬ 
braries. The libraries allow developers 
to separate the operations of then' pro¬ 
grams into different execution threads 
to maximize performance and improve 
CPU usage. 
LabWindows/CVI Version 5.0 

starts at $995 for PCs and $2995 for Sun 
Sparcstations and HP workstations. 

National Instruments Corp. 
6504 Bridge Point Pkwy. 
Austin, TX 78730-5039 
(800) 258-7022 
fax (51 2) 794-8411 
e-mail: info@natinst.com 
http://www. natinst. com 
CIRCLE 501 
JOHN NOVELUNO 

programmers’ Software Development 
Kits for Windows 3.1, 95, and NT. Sup¬ 
port of DT-Open Layers, a set of open 
standards for developing integrated 
software under Windows, ensures 
that applications can inn on any simi¬ 
larly supported board with no changes 
in source code. 

The DT300 boards come with Win¬ 
dows 3.1/95/NT device drivers and 
comprehensive hardware and soft¬ 
ware documentation. The DT301 costs 
$475; the DT302, $575; the DT303, 
$675; and the DT304, $775. OEM and 
quantity discounts are available. 

Data Translation Inc. 
100 Locke Dr. 
Marlboro, MA 01 752-1 192 
(800) 525-8528 or (508) 48 1 -3700 
fax (508) 481 -8620 
CIRCLE 502 
JOHN NOVELUNO 

The numeric result provided is 
called a picture-quality rating (PQR) 
and incorporates Sarnoff Corp.’s 
JNDmetrix technology, which was 
derived from years of research in de¬ 
veloping the Just Noticeable Differ¬ 
ence (JND) model of human vision. 
The goal was to achieve a strong cor¬ 
relation between PQR and human 
viewer trials. Also supplied are a 
peak signal-to-noise ratio; graphical, 
tabular, and summary data; and a 
(continued on page 101) 

PCI Bus-Mastering Data Boards 
Offer 16 Channels To 333 ksamples/s 

Picture-Quality Analyzer Delivers 
Objective Results Automatically 
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(continued from page 100) 
JND map of the video under test. The 
map shows the operator the spatial 
location and severity of any picture 
problems. 

The PQA200, which is based on a 
Windows NT server computer plat¬ 
form, consists of two main modules. 
One generates test sequences and the 
other compares those sequences 

against transported, reconstructed 
versions. The system offers an exten¬ 
sive set of standard reference scenes 
for out-of-service measurements and 
addresses the range of problems expe¬ 
rienced by video users. Results typi¬ 
cally are returned in less than a 
minute. 
The PQA200, with standard 270-

Mbyte/s serial component (CCIR 601) 
inputs and outputs, costs $49,900. Op¬ 
tion 01, which supplies analog compos¬ 
ite NTSC/PAL video inputs and out¬ 
puts, goes for $7600. Both are 
available for order in the first quarter 
of 1998. 

Tektronix Measurement Business Div. 
P.O. Box 1520 
Pittsfield, MA 01202 
(800) 426-2200 (press 3, code 1054) 
fax (41 3) 448-8002 
CIRCLE 503 
JOHN NOVELLINO 

Upgraded Handheld DMMs Offer 
Better Overvoltage Protection 

The Series III versions of the Model 
70/20 family of handheld digital 
multimeters comply with the IEC 

1010-1 safety category rating for with¬ 
standing power surges and high-volt¬ 
age transients. The meters are er¬ 
gonomically designed to ensure stable 
results in harsh environments and fea¬ 
ture a tapered shape overmolding, and 
large high-contrast with a segmented 
bar graph for easy reading. 

Models 79/77 III and 26/23 III me¬ 
ters have dual IEC 1010 ratings for 
overvoltage category III 600 V and 
overvoltage category II 1000 V. Mod¬ 
els 75 and 21 III have overvoltage cat¬ 
egory III 6(X)-V ratings, and Models 73 
and 70 III have overvoltage category 
II 600-V ratings. The instruments are 
designed to help protect users against 
power surges and voltages transients 
up to 6 kV. Input ranges and functions 
are protected to the meter’s rated volt¬ 
age so that the unit won’t blow a fuse 
or be destroyed if it’s connected to a 
live circuit in the ohms setting. 

Other enhancements include a user 
interface with easier access to the 
range and hold buttons. Also, batteries 
and fuses can be replaced without 
breaking the internal calibration shield, 
eliminating unneeded calibrations. 

The top end 79 and 26 III meters 
measure ac and de voltage and current 
and resistance to 40 MQ, and offer true 
RMS, capacitance, frequency, low-
ohms, millivolt, and microamp capabili¬ 
ties. All units do diode and continuity 
tests. Prices range from $109 to $219. 

Fluke Corp. 
P.O. Box 9090 
Everett, WA 98206 
(800)443-5853 
fax (800) 358-5332 
e-mail: fluke-info@tc.fluke.com 
http://www. Huke, com 
CIRCLE 504 
JOHN NOVELLINO 

Software Integrates 
Test Strategies For 
Core-Based Designs 

CTIntegrator is a comprehensive 
design-for-testability (DFT) soft¬ 
ware solution for integrating mul¬ 

tiple core test methods within a sys-
tem-on-a-chip (SOC) design. The tool 
targets the problems associated with 
test reuse in complex core-based ICs 
by assembling multiple core DFT 
techniques into a unified, top-level 
test environment. 

The product addresses the issue of 
integration and accessibility of multi¬ 
ple cores in one chip. It simplifies the 
test task by allowing the use of several 
DFT methods, including built-in self¬ 
test, full scan, partial scan, and bound¬ 
ary scan. Also provided is an access 
mechanism to test cores that are deliv¬ 
ered with precomputed test vectors, 
as is typical for legacy cores. Integrat¬ 
ing the test structures and DFT tech¬ 
niques of the the multiple cores cre¬ 
ates a comprehensive SOC test 
environment that takes full advantage 
of existing test patterns and fault cov¬ 
erage. CTIntegrator is a flexible tool 
that works with hard cores, firm cores, 
or soft cores. 
As a front-end tool, CTIntegrator 

allows designers to develop a system-
wide test access and test bus architec¬ 
ture described in VHDL or Verilog. 
The core first reads and analyzes core 
test requirements to establish a basis 
for the IC’s overall test structure. It 
then synthesizes a test access infra¬ 
structure that links cores to chip-level 
test resources. Next, CTIntegrator 
translates core test vectors to chip 
boundaries, resulting in a chip-level 
test program. Chip-level test cover¬ 
age is then immediately reported for 
the overall design. 

CTIntegrator will initially support 
HP-PA, Sun Sparc, and Windows NT 
workstations. The tool will be avail¬ 
able in May starting at $30,000 per 
seat. 

Mentor Graphics Corp. 
8005 S.W. Boeckman Rd. 
Wilsonville, OR 97070-//// 
http://www. mentorg. com. 
CIRCLE 513 
JOHN NOVELLINO 
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Introducing the world's one and only 1-megabit Deep Sync " FIFO. How dense can you get? Well, if you choose 

our competitors' synchronous FIFOs, you can't get very dense at all. If you choose Deep Sync FIFOs from Cypress, 

you get a full 1-Mbit density. You get 100-MHz speed with near-zero latency. You get a true dual-ported cell that allows 

asynchronous gating of the read and write clocks without requiring 

an FS pin. And you get industry standard architecture and pinouts-

so our Deep Sync FIFOs drop right into your existing designs. 

Deep Sync FIFOs. Only from Cypress. When you're ready to get dense, 

don't bother talking to our competitors. Talk to Cypress. 

Cypress (and only Cypress) Deep Sync FIFOs 

Size Part No. Speed lcc(max ) Leads/Package Availability I 

128Kx9 

128Kx9 

64Kx18 

64K x 9 

64Kx9 

32K X 18 

CY7C4291 

CY7C4292 

CY7C4285 

CY7C4281 

CY7C4282 

CY7C4275 

10ns 

10ns 

10ns 

10ns 

10ns 

10ns 

40mA 

40mA 

50mA 

40mA 

40mA 

50mA 

32/PLCC 

64/TQFP 

64/TQFP 

32/PLCC 

64/TQFP 

64/TQFP 

Now 

Now 

Now 

Now 

Now 

Now 
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PEASE PORRIDGE 
BOB PEASE 

Bob's Mailbox 
Dear Bob: 

Re: Paul Leonard and his 
comments on trekking in the 
Sept. 15 “Bob’s Mailbox.” 
INSPIRATION is something 
that’s desperately needed in 
today’s electronics industry. 
And getting away from the 
computer, the desk, and draw¬ 
ing board and thinking about 
the great outdoors allows the brain to 
create, as opposed to reworking old 
ideas. And let’s be honest—how many 
new ideas happen today? Most are 
squashed-up combinations of existing 
ideas. Where are today’s Colpitts, 
Hartleys, Edisons, Morses, Bells, and 
Marconis? 

Contemplate the ratio of the circum¬ 
ference of your head first to the circum¬ 
ference of the Earth, then to that of the 
solar system, and you may be able to 
cope with the ratio of head to galaxy, 
but at that point the brain says, “Hey, 
man, this is beyond conventional 
thought!” At this point, the brain may 
go into overdrive and creativity may 
occur. Or it gives up and looks for some¬ 
thing it can comprehend. In the great 
outdoors, there really is nothing that 
can be consciously comprehended. 
How does a pinhead-size seed grow 
into a tree? I could at this point believe 
in God, but I prefer to accept that 
mankind’s lack of comprehension re¬ 
quires a God to explain the unexplain¬ 
able. After all, who believes in the Rain 
God today? OK, OK, so the great out¬ 
door rain can be comprehended, but 
where were the two H2 and the O2 be¬ 
fore the big bang, and where did they 
come from in the first place? 

One of my best inspirations came in 
a forest north of the Arctic Circle as I 
enjoyed the midnight twilight. It was 
a blast of creativity that I guess was 
layered down under ages of routine 
miniaturization of existing circuits and 
repackaging of old ideas. And no, it is 
not for publication—if it works it will 
make enough money for me to go to 
Nepal and return to Finland (I hope ). 

At the end of August, I sat on a cliff-
top in West Wales looking over the 
ocean at a distant flash of a lighthouse 

on some isolated rock. And I 
wondered: was it transistor¬ 
ized timer operating a power 
semiconductor or lenses in a 
rotating metal frame floating 
on mercury round a con¬ 
stantly lit lamp? I’ll never 
know for sure, but it made 
me think about old and new 
methods. Came up with sev¬ 

eral reasons why the floating on mer¬ 
cury was the better method. 

(Yeah, but not far north of the arc¬ 
tic circle!!! Nor on Lake Superior, 
where it gets below -40YC—rigging a 
heater for the mercury might be too 
much work!—RAP) 
And to Mike McGinn, who also com¬ 

mented on trekking in the same issue. 
Mike, about your list of “I can’ts.” I 
hope that you write it in pencil and 
keep an eraser next to it. A girl I know 
has a terrible time with cardiac illness. 
Her list of “I can’ts” is written in pen¬ 
cil, except for the the top item which is 
“I can’t give up until this list is empty” 
and written in ink. 
On occasion, she manages to rub out 

a “I can’t” and rewrite it in ink on the “I 
did” list. Against all odds she has made 
it to the age when portable, intelligent 
heart defibrillators are available, giv¬ 
ing her more freedom of movement. 
One day, hopefully, a transplant may 
cure her. Until then, her eraser will be 
busy, but the list will grow. She told me 
that each “I can’t” was read as “I can’t 
yet.” And if any reader doesn’t carry an 
organ-donor card, why not ? 
BERNARD GREEN 
via e-mail 

(Note to Mike: Fortunately, you 
ARE able to go hiking. You just can’t 
go far from civilization where 
WHEELS and cheap electric power 
make your dialysis feasible.—RAP) 

All for now. I Comments invited! 
RAP I Robert A. Pease / Engineer 
rap@webteam.nsc.com—or: 

Mail Stop D2597A 
National Semiconductor 
P.O. Box 58090 
Santa Clara, CA 95052-8090 

ATTENTION 

Get online with 
Electronic Design 
and discover a 

whole new world 
of information 
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IDEAS FOR DESIGN 

Circ/e 520 

Build Your Own Optical 
Heart-Rate Sensor 

W. STEPHEN WOODWARD 

Venable Hall, CB3290, University of North Carolina, 
Chapel Hill, NC 27599-3290; e-mail: woodward@net.chem.unc.edu. 

Plenty of noninvasive methods ex¬ 
ist for electronically sensing the 
human heartbeat. The job can be 

done acoustically (stethoscope or 
Doppler), mechanically (sphygmo¬ 

manometer), electrically (E KG), and 
optically. One handy optical tech¬ 
nique presented here exploits the 
fact that tiny subcutaneous blood 
vessels (capillaries) in any patch of 

skin (fingertip, ear lobe, etc.) fur¬ 
nished with a good blood supply, al¬ 
ternately expand and contract in time 
with the heartbeat. An ordinary in¬ 
frared LED/phototransistor pair can 
sense this rhythmic change as small 
but detectable variations in skin con¬ 
trast (Fig. 1, upper half). 
When gently held against the skin 

(too much pressure will flatten the 
surface capillaries and suppress the 
pulsation effect), some of the radia¬ 
tion from DI reflects back into QI. 
Qi’s photocurrent produces an ac sig¬ 
nal across Q2 and Q3 of u500-pV p-p 
for every 1% change in skin re¬ 
flectance. This logarithmic relation-

1. The upper half of this optical heart-rate sensor contains an infrared LED /phototransistor that senses rhythmic change as small variations in skin 

contrast. The lower half constitutes a "zero-ripple" frequency-to-voltage converter that's optimized for human pulse-rate measurement. 



Real 16-BitDAC in SO-8 
± 1LSB Max Linearity 1 nV-sec. Glitch 

LTC1595: New Multiplying DAC Has 16-Bit Accuracy 
Over Industrial Temperature Range. 

This new 16-bit DAC guarantees ±1LSB integral and differential non-linearity (1NL/DNL) over the full -40°C to 85°C industrial 
temperature range. The 1 nV-sec mid-scale glitch impulse is much lower than any other 16-bit industrial DAC. Available in SO-8 
or SO-16 versions, the LTC1595/LTC1596 are pin-compatible upgrades for the industry standard DAC8043/8143 and AD7543. 
These are the best choices for real 16-bit industrial and instrumentation applications. 

r Features 
• TYue 16-Bit DAC (1LSB MAX INL/DNL 
over Temp.) 

• Low Power: lOpA MAX 
• Built-In Deglitcher: 1 nV-sec Glitch 
Impulse 

• 4 Quadrant Multiplying Capability 
• 3 psec Voltage Output Setting Ume 
(with LT 1122 Op Amp) 

• Plug-ln Upgrade for 12-Bit 
DAC8043/8143 and AD7543 

• Clear Pin, Daisy Chain Output (LTC1596) 
• $12.25 Each in 1000-Piece Quantities 

Precision 0-1OV Output 
with One Op Amp 

r Free Samples 
Call: 1-800-4-LINEAR 
Visit: www.linear-tech.com 

▼ Free CD-ROM 
Call: 1-800-4-L1NEAR 

More Information 
Lit: 1-800-4-LINEAR 
Info: 408-432-1900 
Fax: 408-434-0507 
XT LTC and LT are registered trademarks of 
Linear Technology Corporation 
1630 McCarthy Blvd.. Milpitas, CA 95035 7417 

nr lihcab .^^7 TECHNOLOGY 
FROM YOUR MIND TO YOUR MARKET 

AND EVERYTHING IN BETWEEN 

READER SERVICE 210 



(
T
R
O
N
I
C
 D
E
S
I
G
N
 /
 D
E
C
E
M
B
E
R
 
15

,
1
9
9
7
 

IDEAS FOR DESIGN 

Curve A: C2 discharge curve = composite exponential = V3 Curve C: V3/exact = error curve of approximation 

Curve 8: Exact reciprocal 10 mV/bpm curve 

2. C2's discharge is nonlinear. R6, R7, and Q7 synthesize a composite exponential curve V3 that 

approximates the reciprocal relationship between pulse period and pulse rate. 

ship is constant over many orders of 
magnitude of photocurrent. Conse¬ 
quently, reliable circuit operation is 
possible despite wide variations in 
skin contrast and light level. Al and 
the surrounding discrete components 
comprise a high-gain adaptive filter 
that rejects ambient optical and elec¬ 
trical noise (mostly 60-Hz pickup ) and 
presents a cleaned-up signal to com¬ 
parator A2 so that it can extract a 
digital pulse-rate signal. 

A2’s TTL/CMOS-compatible out¬ 
put is suitable for direct input to a dig¬ 
ital period-measurement circuit, and 
for such applications, that’s all that’s 
needed. But for some simple heart¬ 
rate display situations, an analog rep¬ 
resentation of pulse rate is convenient. 
So the lower half of Figure 1 illus¬ 
trates an unusual, “zero-ripple,” fre-
quency-to-voltage converter (FVC) 
uniquely optimized for human pulse¬ 
rate measurement. 

Most FVCs are characterized by an 
unavoidable trade-off between re¬ 
sponse time and output ripple. Usu¬ 
ally, in order to have an acceptable 
output ripple of the order of a few per¬ 
cent, the settling time of the converter 
must be at least ter. periods of the low¬ 
est expected input frequency. Normal 
human hearts usually beat at rates 
within the 4:1 range of 50 to 200 beats 
per minute (bpm) uO.83 Hz to u3.3 Hz. 
A conventional frequency-to-voltage 
converter (FVC) would therefore 

need an unpleasantly long ( >10 sec¬ 
ond) output settling time. Some con¬ 
verters avoid this limitation but tend 
to be complex (electronic design, 
Feb. 21, 1994, p. 115). 

The relatively simple “instant-set¬ 
tling” FVC in Figure 1 employs a pe-
riod-to-rate approximation trick that 
works well in this application. To un¬ 
derstand the idea, consider SI, which 
is arranged to alternately switch C7 
between ground and A3’s summing 
point. When a rising edge from A2 at 
SI pin 9 connects C7 to A3 and C2, the 

Cirde 521 

The circuit described here consists 
of a constant current source with 
a voltage compliance of 30 V (see 

the figure). It’s capable of driving a 
series string of LEDs at currents up 
to 100 mA. A switching regulator us¬ 
ing a SEPIC (single-ended primary 
inductance converter) topology dri¬ 
ves the LEDs with a regulated con¬ 
stant current at efficiencies up to 

resulting transfer of charge into C2 
causes A3’s output to slew positive un¬ 
til clamped by Q6. Adjusting R3 trims 
the clamp voltage and thereby sets 
full-scale calibration for the circuit. 
C2 immediately begins to discharge 

back toward zero, but it doesn’t do so 
linearly. Instead, R6, R7, and Q7 syn¬ 
thesize a composite exponential curve 
V3 (Fig. 2) that, from 285 (210 bpm) to 
1250 ms (48 bpm), is a good approxi¬ 
mation (within 5%) of the reciprocal 
relationship between pulse period and 
pulse rate. Thus, each time the digital 
signal from A2 returns high, V3 will 
equal the reciprocal of the time 
elapsed since the previous transition 
and, therefore, the actual instanta¬ 
neous heart rate. S2, S3, and Cl then 
transfer V3 to sample/hold A4 for con¬ 
tinuous output as V4 = 10 mV/bpm. If 
Cl = C4, only one charge transfer is 
needed for instant convergence. 

However, normal hearts have sig¬ 
nificant beat-to-beat aperiodicity that 
sometimes causes V3 to jump around 
quite a bit. If desired, choose Cl < C4 
to provide a degree of signal averag¬ 
ing and thus smooth this effect out. Q8 
provides Vbe and temperature com¬ 
pensation for the Q6 and Q7 break¬ 
point voltages. Thus, these transistors 
should be thermally coupled for good 
tracking. Notice that with an appro¬ 
priate change of time constants, this 
circuit also has general potential as an 
optical tachometer for other difficult 
low-contrast applications. 

79%. Ul, an LT1512 switching IC, 
provides an output voltage of approx¬ 
imately 28 V to drive the LEDs. This 
device operates at 500 kHz and fea¬ 
tures an internal 1.5-A switch, volt¬ 
age and current feedback pins, and a 
low quiescent-current shutdown 
mode. The circuit is designed to drive 
16 series-connected red LEDs from 
an input voltage of 3 to 10 V. 

Series LED Driver 
Operates On 3-V Input 

FRAN HOFFART 

Linear Technology Corp., 1630 McCarthy Blvd., Milpitas, CA 95035-7487. 



2 to3000MHz 

MIXERS 

Price 
Sea. 

(qty. 1-9) 

4.95 

8.45 

9.45 

11.45 
7.45 

7.45 

9.45 

10.45 

12.45 
7.95 

9.95 

10.95 

11.95 

12.95 

4.25* 

7.95* 

$425 
frt^^T ( qty. 10-49 ) 

It takes an ultra-high quality frequency mixer to keep up with the 
rigorous demands of today's wireless communication markets. 
That's why Mini-Circuits designed the all-ceramic, all-welded JMS 
and LRMS mixers for cellular, PCS and GPS applications. Every 
model is performance engineered to provide wide band coverage, 
while LO levels for the group range from +3dBm to +1 7dBm with 
low 6.0dB (typ) conversion loss. These value priced J-leaded 
mixers don't leave the factory until they pass a battery of eight 

grueling qualification tests for enhanced 
endurance and exceptional reliabi'ity. And that's 
backed by our 5 year Ultra-Rei® guarantee... 
an industry exclusive! Specify Mini-Circuits low cost 
JMS or LRMS mixers. They’re just better...by design! 

Mini-Circuits. ..we’re redefining what VALUE is all about! 

ACTUAL SIZE 

SPECIFICATIONS MIDBAND (dB. typ.) 
FREQUENCY (MHz) 
LO/RF I F MODEL 

20-1000 

20-1000 

20-1000 

20-1000 
5-1200 

5.75 

5.75 

5.75 

5.90 
7.0 

JMS-2 
JMS-2LH 

JMS-2MH 

JMS-2H 
JMS-2W 

LO 
(dBm) 

50 

50 
57 

50 

35 

30 

30 

35 

35 

35 
37 

27 

JMS-5 
JMS-5LH 

JMS-5MH 

JMS-5H 

JMS-1 1X 

LRMS-30J’ 

45 

45 

45 

50 
20 

47 

35 

47 

47 
48 

JMS-1 

JMS-1LH 

JMS-1 MH 

JMS-1H 
JMS-2L 

DC-1000 

DC-1000 

DC-1000 

DC-1000 

5-1000 

DC-1000 

45 

55 

60 

50 
24 

50 

48 

50 

50 
60 

Conv. 
Loss 

5-1500 

5-1500 

5-1500 

5-1500 

5-1900 

200-3000 

2-500 

2-500 

2-500 

2-500 
800-1000 

DC-500 

DC-500 

DC-500 

DC-500 
DC-200 

DC-1000 
DC-1000 

DC-1000 

DC-1000 
DC-500 

Notes: *10-49 qty. **LRMS-30J model is compatible with aqueous wash. 

Isolation 
L-R L-l 

£□ Mini-Circuits 
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www.minicircuits.com 

For detailed specs on all Mini-Circuits products refer to • 760- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 

ISO 9001 CERTIFIED 
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IDEAS FOR DESIGN 

Featuring a constant current source with 30-V voltage compliance, this circuit can drive a series string of LEDs at currents up to 100 mA. 

The limiting factor on the maxi¬ 
mum input voltage and the number of 
series-connected LEDs that the cir¬ 
cuit can drive is the maximum switch 
voltage rating of 40 V. In a SEPIC 
converter topology, the maximum 
voltage seen by the switch is the in¬ 
put voltage plus the output voltage. 
To protect the internal switch from 
excessive voltage, input overvoltage 
protection is provided by Z1 and R5. 
If the input voltage exceeds approxi¬ 
mately 10 V, the output voltage 
(which is typically 27 to 30 V) begins 
decreasing, thus protecting the inter¬ 
nal switch from exceeding the 40-V 
maximum switch rating. Input volt¬ 
age can be as high as 25 V without 
damage, although the LEDs turn off 
as the input voltage exceeds 10 V. 
The maximum number of LEDs 

that can be driven depends on the to¬ 
tal voltage required by the series 
string of LEDs and the maximum in¬ 
put voltage (the forward voltage drop 
of different types of LEDs can range 
from 1.6 V to as much as 3.6 V each, 
depending on color, current, manufac¬ 
turer, and other factors). 

All surface-mount components can 
be used in this design, resulting in 
less than 0.8 in.2 of pc-board area. 
Good electrical and thermal pc-board 
layout practices are necessary be¬ 
cause of the 500-kHz switching fre¬ 
quency and because of the power dis-

! sipated by the internal switch. Gener-
I ous amounts of pc-board copper near 
| Ui’s leads (except for the switch lead, 
I pin 8) assist in conducting heat away 
! from the package. 
I The inductor consists of two identi¬ 
cal windings on a toroidal core (ob-

; serve the phasing of the windings). 
¡ Input and output capacitors can be ei-
! ther ceramic or tantalum, with ripple 
current rating greater than 150 mA 

i RMS. Ceramic capacitors are recom-
¡ mended for the coupling capacitor C2 
' and the compensation capacitor C4 
, I use X7R ceramic material for C4). 
! DI is a 0.5- or 1-A, 40-V Schottky or 
i ultra-fast recovery diode. 

Looking at the diagram, circuitry 
; for flashing the LEDs is contained 
I within the dashed line. With the val-
! ues shown, the LEDs are on for ap¬ 
proximately 120 ms out of every sec-

; ond. Varying R5 between 68 kQ and 5 
¡ Mil changes the flash rate from fast 
! (five flashes per second) to slow (one 
flash every three seconds). Other 

i flash rates and/or duty cycles are pos-
; sible by selecting different resistor 
¡ and/or capacitor values. 
! U1 includes inputs for sensing both 
! output voltage and output current. 
i The average current through LIB 
¡ and R2 is equal to the LED current. 
[ The sense voltage developed across 
! R2 is used to regulate the LED cur-
! rent. Other LED currents can be pro¬ 

grammed by selecting a resistor 
value for R2 that will develop 100 mV 
at the desired LED current. Pro¬ 
gramming resistors R3 and R4 limit 
the maximum output voltage to ap¬ 
proximately 33 V in the event of an 
open LED connection. 
When driving 16 red LEDs at 40 

mA (30 V across the LEDs), the input 
current required is approximately 
600 mA at 5 V in, and 200 mA at 8 V 
in. Elashing the LEDs at a 10% duty 
cycle will drop the average input cur¬ 
rent by a factor of 10. Pulling the 
shutdown pin low shuts the circuit 
down, drawing approximately 15 pA 
of quiescent current. 

Read the Ideas for Design in this 
issue, select your favorite, and 
circle the appropriate number on 
the Reader Service Card. The 
winner receives a $300 Best-of-
Issue award. 



FIRST 14-BIT, 8-CHANNEL 
SIMULTANEOUS-SAMPLING ADCs 

Digitize 8 Signals for Phase-Delay-Sensitive DSP/pC Designs 

todsp/mc

♦ 14-Bit, 3ps ADC 
♦ Analog Input Ranges: 

±5V(MAX125) 
±2.5V (MAX126)* 

♦ ±17V Input Fault-Protection 

♦ 4 Simultaneous T/Hs with 2:1 Muxed Inputs 
♦ Programmable On-Chip Microsequencer 
♦ Internal 2.5V Voltage Reference 
♦ High-Speed, 14-Bit Parallel Interface 
♦ Small 36-Pin SSOP Footprint 

Evaluation Systems Speed Designs 
The MAX125 and MAX126 evaluation systems* provide a proven design and layout for fast, easy evaluation 
of the devices using your personal computer. The user-friendly software includes FFT capability for 
frequency spectrum analysis. 
'Future product—contact factory for availabi ity. 

FREE A/D Converter Design Guide -Sent Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 
CALL TOLL-FREE 1-800-722-8266 for a Design Guide or Free Sample 

6:00 a.m. - 6:00 p.m. Pacific Standard Time 
http://www.maxim-ic.com 

ykiyjxiyki 
For Small-Quantity Orders Call (408) 737-7600 ext. 3468 

MasterCard® and Visa® a*e accepted for evaluation kits and small-quantity orders. 

NOW AVAILABLE! 

FREE FULL LINE DATA CATALOG 

ON CD-ROM 

Distributed by Allied. Arrow. Bell. CAM RPC, Digi-Key, Elmo. Hamilton Hallmark. Nu Horizons, and Zeus. Distributed in Canada by Arrow. 

Austria, Maxim GmbH (Deutschland) Belgium, Master Chips Czech Republic. Spezial-Electronic KG Denmark Arrow-Exatec A/S: Finland, Yleiselektroniikka Oy; France Maxim France. 
Distributors: Maxim Distribution, ASAP; Germany Maxir* GmbH. Distributors: Maxim Distribution. Spezial Electronic GmbH; Ireland FMG Electronics. Italy Maxim Italy. Distributor: Esco 
Italiana Electronics Supply; Netherlands Koning En H;=rtman. Norway Berendsen Electronics Poland Uniprod. Ltd ; Portugal ADM Electronics. S.A ; Russia Spezial-Electronic KG; 
Spain Maxim Distribución. ADM Electronics S.A Sweden. Egevc AB Switzerland Maxim Switzerland. Laser & Electronics AG; Turkey Interex (U.S A ). U.K., Maxim Integrated Products 
(U.K.). Ltd . Distributors: Maxim Distribution (U.K ), Ltd.. 3001 Electronic Components. Eurodis HB Electronics Ukraine Spezial-Electronic KG. 

✓W/JXI/H s a registered trademark of Maxim Integrated Products. © 1997 Maxim Integrated Products. 

Circle No. 132 - For U.S. Response 
Circle No. 133 - For International 



IDEAS FOR DESIGN 

Cirde 522 

Add Remote/Local Control 
To Distributed Control System 

S.V. NAKHE 

Laser Program, CAT, P.O. CAT. Indore 452013, India; 
fax: 91-0731-488401; e-mail: nakhe@cat.ernet.in. 

The circuit described here imple¬ 
ments remote/local transfer of 
control for distributed-control¬ 

system equipment. I have used this 
circuit as a part of the electronic cir¬ 
cuitry for the remote/local control of a 
laser system. The laser can be con¬ 
trolled from a remote computer sys¬ 
tem located away from the laser sys¬ 
tem, or from a local control unit that’s 
actually mounted on the system. 

The circuit should be used in distrib¬ 
uted control systems that are con¬ 
trolled both locally and remotely. Such 
systems should normally run under re¬ 
mote control, and in this case, local con¬ 
trol should be disabled. Local control is 
possible only with the permission of the 
remote controller. Also, once the equip¬ 
ment is put under local control, the re¬ 
mote system should not take over the 
control on its own unless the local con¬ 
trol is released by the operator. 

This circuit should be mounted in the 

equipment’s local-control panel. In-sys¬ 
tem remote/local enable signals are con¬ 
nected to chip select pins of tristate 
buffers, which allow either remote or lo¬ 
cal commands to control the equipment. 
U1/2 and U1/3 fonn a basic flip-flop, 

triggered by the logic function gener¬ 
ated by Ul/1. When the local enable 
control signal goes high, transistor QI 
is on and Q2 is off. Capacitor Cl 
charges to logic high level, and input B 
of U1/1 goes high. The input A of U1/1 
and of U1/3 changes to a logic high 
when the local mode switch is closed. 
Then the output of U1/1 goes low and 
the output of U1/2 goes high, causing 
the output of U1/3 to go low. U1/4 in¬ 
verts this signal and enables local 
mode. Now even if the local enable 
control signal goes low when SI is 
closed (this happens if the remote 
computer tríes to take over the control 
once the local mode is on), the local 
mode of the equipment control isn’t 

W. Stephen Woodward, 
University of North Carolina, 
Venable Hall, CB3290, Chapel 
Hill, NC 27599-3290. The idea: 
“Simple Digital AC Wattmeter.” 
April 14,1997 Issue. 

disturbed. That’s because the output 
of U1/2 and U1/3 remains unchanged 
to high and low state, respectively. 
Thus, once local mode is established, 
control can’t be reclaimed by the re¬ 
mote computer unless it’s released 
from local-control mode manually. 
When the remote control is on (i.e. 

SI is off and the local-enable-control 
signal is low), the A and B inputs of 
U1/1 are low, making the output high. 
Because the A input of U1/3 is low, its 
output is high and remote mode is on. 
In this case, if switch SI is closed, the A 
input of both Ul/1 and Ul/3 goes high. 
However, the outputs of Ul/1, Ul/2, 
and Ul/3 don’t change. Consequently, 
once the equipment is in remote mode, 
it can’t be put in local mode without 
permission of the remote controller. 
Permission to go into local mode is 
given by making the local-enable sig¬ 
nal high. A panel indicator (LED1) 
may be used to indicate the status of 
the local-enable control signal. 

Mounted on a local control panel, this circuit implements remote/local transfer of control for distributed-control-system equipment. 



BEST MICROPOWER COMPARATOR 
GUARANTEES 1.6V OPERATION 

Built-In Reference and Rail-to-Rair I/O 

INPUT 

IN+ 

IN-

REF 

1.23V 

__GND 

Applications 

12pA MAXIMUM 
SUPPLY CURRENT ACTUAL SIZE! 

(8-PIN pMAX 
PACKAGE) 

GUARANTEED 
OPERATION 
DOWN TO 1.6V OPEN-DRAIN 

OUTPUT 

/ki/JXi/ki 

MAX965 

INTERNAL 
1.23 V ±1.5% 
REFERENCE IDEAL FOR TWO-CELL 

APPLICATIONS 

♦ Medical Instruments 
♦ Portable Meters 

Vcc 
1.6V to 5.5V 

♦ Battery-Powered Products 
♦ PDAs & Notebooks 

Optimized for portable applications, the new MAX965-MAX970 fami y of micropower comparators features 
single-supply operation, a built-in re'erence, and rail-to-rail inputs and outputs. The MAX965 family is the 
only lOpA comparator family that guarantees operation down to 1.6V, making it ideal for any two-cell 
application. 

Choose Maxim for the Best Micropower, Single-Supply, Rail-to-Rail I/O Comparators 

Rail-to-Rail is a registered trademark of Nippon Motorola Ltd t MAX967 and MAX968 support different pinouts 

PART 
NO. OF 

COMPARATORS 

1.23V INTERNAL 

REFERENCE 

SUPPLY VOLTAGE 

RANGE (V) 

SUPPLY CURRENT 

(pA, max) 

RAIL-TO-RAIL 

INPUTS ANO OUTPUTS HYSTERESIS 
PACKAGES 

MAX965 1 Yes 1.6 to 5.5 12 Yes Yes 8-pin pMAX/SO 

MAX966 2 No 1.6 to 5.5 10 Yes No 8-pin pMAX/SO 

MAX967’ 2 Yes 1.6 to 5.5 16 Yes Yes 8-pin pMAX/SO 

MAX968’ 2 Yes 16 to 5.5 16 Yes Yes 8-pin pMAX/SO 

MAX969 4 Yes 1.6 to 5.5 22 Yes Yes 16-pm SO/QSOP 

MAX970 4 No 1.6 to 5.5 18 Yes No 
14-pinSO, 
16-pin QSOP 

FREE Op Amp/Comparators Design Guide -Senf Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 

CALL TOLL-FREE 1-800-376-6650 for a Design Guide or Free Sample 
6:00 a.m. - 6:00 p.m. Pacific Standard Time 

http://www.maxim-ic.com 

✓klZJXIZkl 
For Small-Quantity Orders Call (408) 737-7600 ext. 3468 

NOW AVAILABLE! 

FREE FULL LINE DATA CATALOG 

ON CD-ROM 

MasterCard* and Visa® are accepted for evaluation kits and small-quantity orders. 

Distributed by Allied. Arrow. Bell. CAM RPC. Digi-Key, Elmo. Hamilton Hallmark. Nu Horizons, and Zeus. Distributed in Canada by Arrow. 
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EUROPEAN 

PRODUCTS 

First In 100-W Power-Supply 
Series Now Available 

The Labpac B 301/S1 is the first unit in a series of 100-
W power supplies with output voltages up to 250 V. 
It’s equipped with a digital presetting of the voltage 

and a DPM for measuring voltage and current. With an 
output voltage of 25 V, the output current of the second¬ 
ary switcher supply is 4 A; at 5 V the maximum output 
current is 16 A. In the power boost mode, these values 
can be increased for short times to 8 A and 20 A, respec¬ 
tively up to a maximum of 300 W. Within the range of 0 
to 19.99 V, output-voltage-meter resolution is 10 mV. 
The Labpac B 301/S1 automatically switches this reso¬ 
lution to 100 mV once the voltage reaches 20 V or more. 

All secondary step-down switch-mode power sup¬ 
plies need a good overvoltage protection, because a fail¬ 
ure of the switch could lead to a high and uncontrollable 
output voltage. To prevent this, the B 301/S1 has several 
protecting circuits that are aimed at handling “every 
conceivable failure.” The ripple and regulation at 10 mV 
and 0.01% is said to be “almost as good as with linear 
supplies." Load regulation is 0.03% and load transients 
recover within 250 ps. . AV 

Oltronix, Grillenweg 4, 2500 Biel 6, Switzerland; 
phone: +4 1 -32/342 44 45. CIRCLE 480 

IC Controls Analog Functions Of 
Communications Devices 

The UBA 1707 IC brings the “analog” functions of 
cordless-phone base stations and telephone answer¬ 
ing machines under full digital control. The IC pro¬ 

vides all of the line interface and analog speech-process¬ 
ing functions necessary in these applications—an 
on-chip loudspeaker amplifier, microphone amplifier, 
and electronic hook switch control. The chip can adapt to 
different telephone line standards, allowing manufac¬ 
turers to produce a single “universal” pc-board assem¬ 
bly that’s usable in telephone equipment worldwide. 

To meet the specific requirements of telephone stan¬ 
dards worldwide, its line interface can be programmed 
into voltage or current regulation modes with indepen¬ 
dent control of the equipment’s de and ac set impedance. 
Operation at de line voltages as low as 1.2 V allows sev¬ 
eral telephones to operate in parallel on the same line. 
The transmit amplifier of the UBA1707 handles input 
signals with amplitudes of up to 350 mV with a line cur¬ 
rent of 15 mA, or up to 750 mV with a line current of 90 
mA for less than 2% THD. The biMOS device is avail¬ 
able in a 28-lead SO or 28-lead SSO package at volume 
prices (1 million per year) for approximately $1.15 each. 
AV 

Philips Semiconductors, P.O. Box 218, 5600 MD, Eind¬ 
hoven, The Netherlands; phone: +31 40 272 20 91, fax 
+31 40 272 48 25. CIRCLE 481 

Battery Disconnect Switch Comes 
In Single Small-Outline Package 
According to Temic, the SÍ4720CY is the first bat¬ 

tery disconnect switch to be used with NiCd, 
NiMH or lithium ion cells integrating p-channel 

MOSFETs and a level-shifted gate drive within one 
package—a 16-pin, surface-mount, small-outline pack¬ 
age. The integrated level-shifted gate drive circuit and 
the p-channel MOSFETs together offer the reverse¬ 
blocking capabilities necessary in power-supply designs 
when several different types of batteries are used or 
when an insulation from the recharge current is re¬ 
quired during the recharge period. Both cases are com¬ 
mon with portable computers and portable measuring 
instruments. 

Because both internal p-channel MOSFETs work in 
a high-side switch configuration, the SÍ4720CY allows 
design engineers to eliminate about a dozen discrete 
components. Both switches within the SÍ4720CY can be 
used separately for such functions as monitoring the 
battery recharging or switching between battery and 
ac adaptor. However, they also can be employed to¬ 
gether with Schottky diodes, which are needed to 
achieve the reverse-blocking capabilities required 
when switching between two battery packs. With volt¬ 
ages of 10 V and currents of 1 A, the typical on-resis¬ 
tance of the bidirectional blocking/conduction switch is 
0.0155-Q, while the leakage current at 10 V is specified 
to be 1 pA. AV 

Temic Telef unken Microelectronic GmbH, P.O. Box 35 
35, 74025, Heilbronn, Germany; phone: +49-7131/67 
29 45; fax: +49-7131/99 33 42. CIRCLE 482 

Smart Pointers Help Speed 
8051 Embedded Development 

A novel 8051 ANSI C compiler, developed by Crossware, features smart pointers that produce 
efficient code without requiring the programmer 

to declare specific pointer types. The smart-pointer 
technology avoids the added programming effort re¬ 
quired when using special 8051-specific keywords in 
code. Smart pointers work out from the context in-
which they’re used and which memory area(s) they’re 
required to point at. Then they configure themselves 
to the most appropriate pointer type. Another fea¬ 
ture of the compiler is the linker, which performs a full 
type-check across the complete program. The com¬ 
piler is available for both DOS and Windows 95/NT 
4.0. RE 

Crossware Products, St. John's Innovation Centre, Cow¬ 
ley Rd., Cambridge, CB4 4WS, United Kingdom; phone: 
+44 (0) 1223 421263; fax: +44 (0) 1223 421006; Web: 
http://www.crossware.com. CIRCLE 483 

Edited by Roger Engelke 



SMALLEST DUAL DACs USE 50% 
LESS SPACE THAN 8-PIN SOIC 

2.5V to 5.5V 8-Bit DACs Fit in pMAX Package 

The MAX548A/MAX549A are the smallest, lowest power DACs available. They operate from +5.5V down 
to +2.5V and consume only 180pA (including the reference current, Vdd = +3V). The unbuffered voltage 
outputs can be updated independently or simultaneously. Other features include a 3-wire serial 
interface, power-on reset, double-buffered inputs, and a 1pA shutdown current. 

♦ Dual 8-Bit Vqut DACs in 8-Pin pMAX or DIP 
♦ +2.5V to +5.5V Single Supply 
♦ Low Power: 180pA Operating Current 

1 pA Shutdown Current 
♦ 3-Wire Serial Interface Compatible with 

SPI™/QSPI™/Microwire™ 
♦ Power-On Reset Clears DAC Outputs to 0V 
♦ Single DAC Version Available (MAX550A) 
SPI and QSPI are trademarks of Motorola. Inc. Microwire is a trademark 
cf National Semiconductor Corp 

FREE D/A Converter Design Guide -Sent Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 

CALL TOLL-FREE 1-800-722-8266 for a Design Guide or Free Sample 
6:00 a.m. - 6:00 p.m. Pacific Standard Time 

http://www.maxim-ic.com 
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MasterCard* and Visa® are accepted for evaluation kits and small-quantity orders. 

NOW AVAILABLE! 

FREE FULL LINE DATA CATALOG 
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NEW PRODUCTS 
POWER 

Low-Noise, Adjustable DC-DC 
Converter Biases GaAs FETs 
Specifically designed to provide the 
negative bias for GaAs FETs used in 
cellular phones, the HK-951 dc-dc con¬ 
verter comes with a programmable, in¬ 
ternal, 5% lineal- regulator with a noise 

ripple of 1 mV. The converter accepts 
inputs of 2.6 to 6.4 V, uses a 150-kHz 
charge pump with a maximum output of 
15 mA, and can be controlled from the 
output of a digital-to-analog converter 
of a microprocessor, or by a resistor di-
vider. A shutdown pin drops power con¬ 
sumption to below 1 pA. The converter 
also can be used for controlling LCD 
contrast. Packaging is in an eight-pin 
SSOP. I hieing is $1.65 each per 1 ( XX). pm 

Shoreline Electronics Inc., 2098 B 
Walsh Ave., Santa Clara, CA 95050; 
Will Bateson, (408) 987-7733; fax 
(408) 987-7735. CIRCLE 460 

2-W DC-DC Converters 
Have Dual Outputs 
Comprising six models, the RM Series 
of dc-dc converters are dual-output 
devices that handle up to 2 W. The con¬ 
verters have input-voltage options of 

5, 12, and 24 V and output options of 
±12 and ±15 V. Packaged in a 24-pin 
DIP, the devices measure 1.25 by 0.8 
by 0.4 in. and have an input-to-output 

isolation and capacitance of 850 V and 
50 pF, respectively. The efficiency is 
58%. Other features include an output 
noise 50 mV and a line and load regula¬ 
tion of 0.5%. Pricing for the 5-V-input 
version is $23.13 per l(X)0. pm 

Calex Mfg. Co. Inc., 240 J Stan well 
Dr., Concord CA 94520; Stu Williams, 
(800) 542-3355; fax (510) 687-3333. 

CIRCLE 461 

Pentium II Design Kit And 
MOSFETs Save Up To 20% 
The IRVRM2 Pentium II Design Kit 
includes an integrated compensation 
loop, internal pull-up resistors, and 20-
V HEXFET power MOSFETs to re¬ 
duce the component count by up to 

20%. Aimed at 233- to 266-MHz 
processors, the kit’s MOSFETs have 
an Ros (on) ranging from 0.013 to 0.023 
D, depending on the gate-source volt¬ 
age, and a drain current of 37 to 56 A. 
The kit is available free of charge, pm 

International Rectifier, 100 N. Sepul¬ 
veda Blvd., El Segundo, CA 90245; 
Sales Dept., (310) 322-3331; fax (310) 
252-7166. CIRCLE 462 

Distributed-Power Front Ends 
Are Bellcore Compliant 
The FE series of500-W to 6-kW, ac-dc, 
distributed-power front ends target 
redundant, N+l, and battery backup 

systems. The modules are available in 
two racking systems, featuring multi¬ 
ple input rails to enhance fault toler¬ 

ance. Other features include remote 
diagnostics, and overvoltage and 
overtemperature protection. Pricing 
is $0.70/W in 100-piece quantities, pm 
Lambda Electronics, 515 Broad Hol¬ 

low Rd., Melville, NY 11747; Kenneth 
Knizek, (516) 694-4200; fax (516) 
752-2627. CIRCLE 463 

100-W, Open-Frame Switcher 
Is Smallest To Date 
Baseil on the company’s patented 
zero-voltage and current technology, 
the VLT100 Series is offered as the 
smallest 100-W, open-frame switching 
power supply to date. Measuring 3 by 

5 by 1 in., the supply has an efficiency 
of 87%, a universal input, UL, CSA, 
VDE, and CE approvals, and is con¬ 
vection-cooled. Pricing is $57 each. 
EOS Corp., 906 Via Alondra, Ca¬ 

marillo, CA 93102; Kevin Gero, (805) 
484-9998; fax (805) 454-5854; e-
mail: info@eoscorp.com; Internet: 
http://www.eoscorp.com. CIRCLE 464 

Modular VRLA Battery Targets 
Telecom And UPS Applications 
Featuring gelled electrolyte, the Dy-
nacel/DGX valve-regulated, lead-acid 
battery comes in a tubular plate and is 
capable of 1200 cycles at 80% depth of 
discharge to 1.75 V per cell. The tubu¬ 
lar positive plate construction uses 
vertical lead spines surrounded by a 
lead tube held in place by a fiberglass 
wrap. This design presents 60% more 
surface area than a similar flat plate, 
making better use of the paste mater¬ 
ial. The battery is rated from 170 to 
4080 Ah. Pricing starts at $4488 with 
delivery in eight weeks, pm 

Yuasa-Exide Inc., P.O. Box 14145, 
Reading, PA 1961 2-4 145; Andrea 
Friedman, (800) 538-3627; fax (610) 
372-86 13; e-mail: andreaf@ptd.net; 
http://www.yuasa-exide.com. 

CIRCLE 465 



125mA NEGATIVE SUPPLY 
USES ONLY TW0 1 pF CAPS 

1MHz Charge Pump Fits in 0.06in2, Inverts 2V to 5.5V Input 
The MAX1680 and MAX1681 are high-frequency, switched-capacitor voltage converters that can 
supply up to 125mA of output current when doubling or inverting input voltages from 2.0V to 5.5V. 
The MAX1681 requires only two 1206-size, 1 pF ceramic capacitors for a total board area of 0.06in2 

(40mm2). With up to 125mA output current, these charge-pumps can often replace inductor-based 
DC-DC converters, saving cost, board area, and height. 

♦ Selectable Switching Frequency: 
500kHz/1MHz (MAX1681) 
125kHz/250kHz (MAX1680) 

♦ Uses Small Capacitors 
(1pF for the MAX1681) 

♦ 125mA Output Current 

♦ 3.5Q Output Impedance 

♦ Inverts or Doubles Vin 

♦ 2.0V to 5.5V Input Range 

♦ 1 pA Shutdown Current Boost or invert 2.0V to 5.5V with an ultra-compact circuit. The 
MAX 1681, in an 8-SO package, delivers 125mA using only two 
tiny ceramic capacitors and no inductors. 

FREE Power Supply Design Guide - Senf Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample 
6:00 a.m. - 6:00 p.m. Pacific Standard Time 

http://www.maxim-ic.com 

>kiyjxi/ki 

MasterCard* and Visa® are accepted for évaluât on kits and small-quantity orders. 

NOW AVAILABLE! 

FREE FULL LINE DATA CATALOG 

ON CD-ROM 

Distributed by Allied. Arrow, Bell, CAM RPC, Digi-Key, Elmo. Hamilton Hallmark. Nu Horizons, and Zeus. Distributed in Canada by Arrow. 

Austria Maxim GmbH (Deutschland); Belgium Master Chips; Czech Republic Spezial-Electronic KG Denmark Arrow-Exatec A/S Finland Yleiselektroniikka Oy France 

Maxim France. Distributors. Maxim Distribution. ASAP; Germany Maxim GmbH. Distributors: Maxim Distribution, Spezial Electronic GmbH; Ireland FMG Electronics Italy. Maxim 

Italy. Distributor: Esco Italiana Electronics Supply: Netherlands Koning En Hartman Norway Berendsen Electronics: Poland. Umprod. Ltd Portugal ADM Electronics, S.A.; 
Russia Spezial-Electronic KG; Spain. Maxim Distribución. ADM Electronics S.A .: Sweden Í gevo AB Switzerland. Maxim Switzerland. Laser & Electronics AG: Turkey Interex 
(U.S.A.); U.K., Maxim Integrated Products (U.K ). Ltd.. Distributors: Maxim Distribution (U.K.), Ltd.. 2001 Electronic Components. Eurodis HB Electronics; Ukraine. Spezial-
Electronic KG 

/Ul/lXl/kl s a registered trademark of Maxim Integrated Products. © 1997 Maxim Integrated Products 

Circle No. 138 - For U.S. Response 
Circle No. 139 - For International 



/
 D
E
C
E
M
B
E
R
 
15

,
1
9
9
7
 

NEW PRODUCTS 

116 

TEST & MEASUREMENT 

Small, Benchtop DMM Delivers 
50,000 Counts At 0.25% 
The Model 5490 digital multimeter of¬ 
fers 50,000-count resolution and 0.25% 
accuracy in a compact full-function 
benchtop instrument. Measurement 
capabilities include de voltage to 1000 

V at 0.25% accuracy, ac voltage with 
true RMS (ac or ac+dc), and overvolt¬ 
age protection. Current ranges are 
from 500 mA to 10 A (ac and de). The 
unit measures resistance from 0.01 Q 
to 50 Mil, capacitance from 10 pF to 
50,000 pF, and frequency from 0.5 Hz 
to 500 kHz. The meter provides 600-V 
de capacitance and resistance protec¬ 
tion. Besides the 50,000-count LCD, 
the display includes a 34-segment ana¬ 
log bar graph. An RS-232 port is in¬ 
cluded for data logging and 
record/printout capability. The Model 
5490 costs $675. .in 
B+K Precision, 4353 W. Lawrence 

Ave., Chicago, IL 60630; (773) 725) 
9252; fax (733) 725-9385; 
http://www.bkprecision.com. 

CIRCLE 466 

PC Scope Card Digitizes 
To 10 Msamples/s A116 Bits 
The CompuScope 1016 is an ISA-bus 
plug-in card that delivers 16-bit sam¬ 
pling at speeds to 10 Msamples/s with 
a 5-MHz bandwidth and an 85-dB spu¬ 
rious-free dynamic range. Because the 
single-channel card’s sampling rate is 
faster than the ISA-bus transfer rate, 
the unit comes with memory that can 
store up to eight million samples for 
later transfer to the user’s computer. 
In Multiple Record mode, the Com¬ 
puScope 1016 allows “stacking” of ac¬ 
quisitions from successive triggers. 
The included GageScope software al¬ 
lows users to inn the card like an oscil¬ 
loscope with no further programming. 

The software will store, analyze, and 
print acquired data and convert it to 
an ASCII format for export to other 
applications. The CompuScope 1016-
256K costs $8995. Software drivers in 
LabVIEW, LabWindows CVI, HP 
VEE, and Matlab cost $250 each. The 
DLL for Windows 3.1 and Windows 95 
and the Windows NT device driver 
cost $250 each, jn 
Gage Applied Sciences Inc., 1233 

Shelburne Rd., Suite 400, South Burling¬ 
ton, VT 05403; (800) 567-4243; (514) 
337-6893; fax (800) 780-84 1 J or 
(51 4) 337-841 1; e-mail: prodinfo@ 
gage-applied.com; Internet: 
http://www.gage-applied.com. 

CIRCLE 467 

ISDN "Server In A Box" Offers 
Full Simulation Capability 
The ISDN 3500 International Flash 
Emulator and Protocol Analyzer is a 
complete ISDN server in a box. The 
portable, standalone instrument sim¬ 
ulates the ISDN protocols for North 
American (NI-1), Europe (European 

Telecommunications Standards Insti¬ 
tute), and Japan (Nippon Telephone 
& Telegraph). Included are codesets 
0, 5, 6 and 7, and NETwork and ES¬ 
Cape message types. The unit pro¬ 
vides the services of a two-line cen¬ 
tral office switch for both U and S/T 
interfaces. 

Emulating end-to-end, real-time 
ISDN-BRI calls, the ISDN 3500 per¬ 
forms complete call-handling proce¬ 
dures without a switch, PBX, or PC 
development system, thus eliminating 
the variables inherent in testing over 
telephone company lines. In addition, 
a protocol-analyzer mode offers the 
ability to develop, monitor, and diag¬ 
nose layer 2 and 3 interaction from the 
telephone company. The unit’s flash 
memory permits downloads of soft¬ 
ware upgrades. The ISDN 3500 is 
available immediately for $7500, 
which includes Protocol Analyzer for 

Windows software, an ISDN-BRI 
Protocol Reference, an RJ-11 serial 
cable, an RJ-ll-to-DB-9 adapter, and 
manual. .JN 
Merge Technologies Group Inc., 211 

Gateway Rd. West, Suite 20 1, Napa, 
CA 94558-6274; (800) 824-7763 or 
(707) 252-6686; fax (707) 252-6687; 
e-mail: merge@mergetech.com; Internet: 
http://www. mergetech .com. 

CIRCLE 468 

Simultaneous FIB/SEM System 
Eases Wafer Defect Correction 
The DualBeam XL830 focused ion 
beam/scanning electron microscope 
(FIB/SEM) workstation is the latest 
in a family of three-dimensional defect 
review, analysis, and characterization 

tools. The system’s new SEM column 
delivers 3-nm resolution from 1 to 30 
kV and balanced-field, in-lens detec¬ 
tion to ensure exceptional topographic 
detail, down to hole visibility, and en¬ 
hanced grain boundary imaging. 
The FIB column is optimized for 

fast, precise milling. The operator can 
quickly mill through the wafer’s sur¬ 
face layers to uncover and access sub¬ 
surface defects. Successively milling 
into a defect or particle while taking 
high-resolution SEM images at vari¬ 
ous depths (and analyzing surface and 
internal points for elemental composi¬ 
tion) provides complete 3D defect 
characterization. The system’s Predic¬ 
tive User Interface makes operation 
easy by keeping the submicron defect 
in the field of view during various op¬ 
erations and viewing from various an¬ 
gles. Call for price and availability in¬ 
formation. JN 

FEI Co., 745 1 N. W. Evergreen Pkwy., 
Hillsboro, OR 97124-5830; (503) 640-
7500; fax (503) 640-7509. CIRCLE 469 



ELIMINATE 14 EXTERNAL COMPONENTS 
WITH TINY TEMP SWITCHES! 

S0T23 Temperature Comparators Switch at Factory-Set Thresholds 
Maxim's new MAX6501-MAX6504* are the world's first logic-output temperature monitoring devices available in a SOT23 
package. They feature smaller size and higher integration than traditional bimetallic thermostat or analog temperature-sensor 
IC solutions, and dramatically reduce component count and design complexity. And with a 10,000 unit price of just 500, 
Maxim’s family of low-cost temp switches provides a significant cost advantage in your temperature-sensitive designs. 

THE ANALOG TEMP SENSOR SOLUTION' 
CUMBERSOME, COMPLEX, COSTLY THE MAXIM SOLUTION: 

3.3V 

Pick It, Order It, and Plug It In! 

* Patents pending. 
“Customized temperature thresholds from -45°C to +115°C are also available Contact factory for more information 
t Pictured above Analog Devices recommended "Pentium Over-Temperature Interrupt Generator" derived from their ADT41 datasheet 

PART OUTPUT 
TRIP STANDARD TEMPERATURE THRESHOLDS fC)** 

NUMBER STAGE 
THRESHOLD -15 5 45 55 65 75 85 95 

MAX6501 Open-Drain Hot ✓ ✓ ✓ ✓ ✓ ✓ 

MAX6502 Push/Pull Hot ✓ ✓ ✓ ✓ ✓ ✓ 

MAX6503 Open-Drain Cold ✓ ✓ 

MAX6504 Push/Pull Cold ✓ ✓ 

FREE pP Supervisory Design Guide -Senf Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 
CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample 

6:00 a.m. - 6:00 p.m. Pacific Standard Time 
http://www.maxim-ic.com 
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For Small-Quantity Orders Call (408) 737-7600 ext. 3468 

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders. 

NOW AVAILABLE! 

FREE FULL LINE DATA CATALOG 

ON CD-ROM 
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NEW PRODUCTS 
SOFTWARE 

Windows-Oriented GUI Targets 
Embedded Applications 
DOS Buttons is a software development 
tool that lets users build Windows-like 
user interfaces for DOS applications. In¬ 
terfaces can include windows, buttons, 
and display bars, but without the cost 
and overhead associated with full-blown 
windowing systems. Programmers can 
quickly add GUIs that accept keyboard, 
mouse, touch screen, and pen input 
while occupying only a small amount of 
memory. Embedded DOS applications 
include handheld data collection, field 
service and personal-communication de¬ 
vices, factory instrumentation, and 
process control panels. 
DOS Buttons provides a set of cus¬ 

tomizable graphical elements. The win¬ 
dow elements can be located anywhere 
on the screen and assigned any size, 
color, or label. Within a window, pro¬ 
grammers can incorporate pop-up win¬ 
dows, text, display bars, keypads, and a 
variety of buttons. There also is a set of 
graphical primitives, such as arcs, ch¬ 
eles, and lines, that let programmers 
create then- own GUI elements. 

The button elements in DOS But¬ 
tons can be either momentary push or 
two-position (single or double action). 
The code executed by a button push 
can depend on a button’s position. 
DOS Buttons also provides ther¬ 
mometer-like display bars for high¬ 
speed scrolling or display of data. The 
bars can be used for display or moved 
with a mouse for input. 
DOS Buttons is integrated with 

Communication Intelligence Corp.’s 
Pen DOS used for developing pen-cen¬ 
tric applications. PenDOS also lets the 
DOS GUI accept, compress, and store 
handwritten input. Optimized for em¬ 
bedded environments, DOS Buttons oc¬ 
cupies about 50 kbytes in the run-time 
environment. Production royalty is $1 
per copy with a 100-copy minimum, tw 

Annasoft Systems, 11838 Bernardo 
Plaza Court, San Diego, CA 92 128; 
(6 19) 674-6 155. CIRCLE 470 

Compiler Supports New 
Embedded C++ Spec 
Embedded C++ (EC++) is the specifica¬ 
tion for a subset of C++ that’s specifi¬ 
cally designed for embedded systems. 
The EC++ specification was drafted by 
a technical committee initiated by sev¬ 

eral Japanese semiconductor manufac¬ 
turers and later joined by U.S. compa¬ 
nies. Now the first compiler product is 
appearing in the form of the 
C++/EC++ developed by Green Hills 
Software. It will initially be available 
for the Motorola 68k and PowerPC 
families of processors. Other versions 
for the Hitachi SH, MIPS, Coldfire, 
and NEC V800 processors will follow 
later this year. 
EC++ supports many of C++’s ob¬ 

ject-oriented facilities, which enhance 
code reuse and simplify the partition¬ 
ing and maintenance of complex code. 
How’ever, it omits a number of fea¬ 
tures that aren’t considered essential 
for embedded development. Ulti¬ 
mately, these may significantly in¬ 
crease code size and reduce inn-time 
efficiency. Such features include multi¬ 
ple inheritance, virtual base classes, 
exception handling, run-time type 
identification and mutable specifiers. 

In traditional C++ compilers, the 
run-time overhead associated with 
these features often is incurred 
whether they are actually used or not. 
Others are useful to the programmer, 
but require skilled use. Otheiwise, they 
will lead to inefficient and bloated code. 

The C++/E + + is fully integrated 
with the Green Hills MULTI develop¬ 
ment environment, which includes a 
window-oriented editor, an RTOS-
aware debugger, run-time error 
checker, and project/version control. 
Price for the Windows 95, Win¬ 
dowsNT version is $3900. The Unix 
versions are priced at $5400. tw 

Green Hills Software Inc., 30 West 
Sola Street, Santa Barbara, CA (805) 
965-6044. CIRCLE 471 

Toolkit Glues HTML GUI to 
Embedded CCode 
One supposedly easy way to web-enable 
embedded devices is to add one of the 
many embedded HTTP servers that are 
becoming available. However, actually 
linking data fields and the like in an 
HTML page to the underlying C code 
that runs the device involves a non-triv¬ 
ial amount of work. WebControl lets you 
add Web-based management to an em¬ 
bedded device that separates develop¬ 
ment of the HTML-based user interface 
from the device’s underlying C code. 

WebControl provides a rapid inte¬ 
gration tool with a “knowledge accu¬ 

mulator” that allows you to identify re¬ 
sources, such as C variable names, that 
you may want to link with HTML re¬ 
sources (e.g., a data entry field). A sys¬ 
tem of markup tags (called Magic-
Markups) enables dynamic linking of 
the device’s native attributes to HTML 
files. Then a glue code generator pro¬ 
duces code that can be linked with the 
device’s C code, w hich is recompiled 
and run on the device, thus interfacing 
the HTML GUI to the device code. 

WebControl also includes a ready¬ 
made web server that features sepa¬ 
ration of HTML and C source code, 
runs in less than 30 kbytes of memory, 
and is extensible to support emerging 
standards like Java and ActiveX. 

The WebControl developer’s kit is 
priced starting at $35,000. TW 

Rapid Logic, 100 Webster St., Suite 101, 
Oakland, CA 94607; (510) 267-0737; 
http://www. rapidlogic, com CIRCLE 472 

Windows-Based IDE Supports 
GNU Tool Chain 
A Windows-based visual development 
environment is now- being offered for 
the GNU compiler and debugger tech¬ 
nology developed by Cygnus Solu¬ 
tions , Sunnyvale, Calif. GNUPro 2.0 
Cygnus is packaging the IDE for inte¬ 
gration with microprocessor manufac¬ 
turers’ evaluation boards, game manu¬ 
facturers, set toolbox platforms, and 
the development environments of¬ 
fered by real-time OS vendors. 

The GNUPro 2.0 IDE integrates 
with Cygnus’ technology that includes 
a visual make file with project selec¬ 
tion and the ability to launch compiler 
options, a graphical debugger with as¬ 
sembler, linker/loader utilities, com¬ 
piler flags and assembler dialog boxes 
for warnings, optimization selections, 
and configuration of compilers and as¬ 
semblers. 

The initial release of GNUPro 2.0 
will be bundled with two Motorola 
evaluation boards—for the MPC 600 
and MPC 800, respectively. Support 
for a broad range of embedded proces¬ 
sors will follow’. The Motorola pack¬ 
ages will be available from Motorola’s 
RISC products division. Pricing starts 
at $695. TW 

Cygnus Solutions, 1325 Chesapeake 
Terr., Sunnyvale, CA 94089; (408) 542-
9600; http://www.cygnus.com. 

CIRCLE 473 
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what is happening in the world 

of distribution." 

■ Capacitors Available On-line 
Capacitors On-line is the second in a 
planned series of Internet-based ser¬ 
vices from Time Electronics, Haup¬ 
pauge, N.Y. Engineers and pur¬ 
chasers can log onto the site at 
http://www.time.avnet.com/caonline/ 
ca.htm to access the company’s inven¬ 
tory of capacitors from manufacturers 
including AVX, Mallory, Murata, 
Philips, Roederstein, Vishay/Sprague, 
United-Chemi-Con, and Vitramon. 
Once there, they can “build” capacitor 
part numbers by entering the specifi¬ 
cations they need. A graphical-user in¬ 
terface also allows customers to 
search a database of thousands of ca¬ 
pacitors by part number. Cross refer¬ 
encing of manufacturers helps speed 
up the users inquiry. 

Time’s first Internet service was 
Connectors On-line. Future services 
will handle military connectors, resis¬ 
tors, switches, relays, fans, and mo¬ 
tors. Time is a member of Avnet’s 
OEM Marketing Group. 

■ Arrow Handling Tantalum, 
Ceramic Caps From Kemet 

Aitow Electronics Inc., Melville, N.Y., 
has completed a worldwide distribution 
agreement for tantalum and ceramic ca¬ 
pacitors manufactured by Kemet Corp. 
Arrow said the agreement will 
strengthen Kemet’s global presence, 
particularly in Europe and Asia. 

“Our two organizations have 
meshed very well in quickly establish¬ 
ing selling strategies, logistics, sys¬ 
tems interfaces, and availability of 
Kemet products for Arrow cus¬ 
tomers,” according to Kemet presi¬ 
dent Terry R. Weaver 
“We believe this will be an impor¬ 

tant addition to our line card,” said 
Stephen P. Kaufman, chairman and 
chief executive officer of Arrow. “We 
are pleased with the pace at which 
Kemet’s field organization has moved 

to support all of our worldwide loca¬ 
tions.” 

■ Sterling Inks All-Location Pact 
With Tnomas and Betts 

An all-location distribution agreement 
has been signed by Sterling Electron¬ 
ics Corp., Houston, Tex., and Thomas 
and Betts Corp., the Memphis-based 
maker of interconnect products. The 
agreement also includes Marsh Elec¬ 
tronics and Sterling/Semad, which are 
wholly owned subsidiaries of Sterling 
Electronics. 

Sterling began working with 
Thomas and Betts earlier this year 
when the manufacturer acquired Au¬ 
gat Inc., whose products Sterling had 
been distributing for more than 30 
years. “During this short period we 
have been quite impressed by their 
growth strategies and the long-term 
commitment to a position of leader¬ 
ship in the connector industry,” said 
David Goforth, Sterling’s senior vice 
president of connector marketing. 
“Our plan will be to work closely with 
all levels of the Thomas and Betts or¬ 
ganization to aggressively seek new 
business for both companies.” 

Jack Killoren, Sterling’s senior vice 
president of marketing, called the 
agreement a significant step. “Thomas 
and Betts’ continuing investment in 
acquisitions and new product develop¬ 
ment, coupled with Sterling’s focus on 
connector marketing, provide signifi¬ 
cant growth opportunities for both 
companies,” he said. 

■ Specialty Glass Maker Signs 
Up Firms In Four Locales 

Four distributors have been added by 
LightPath Technologies Inc., Albu¬ 
querque, N.M., which produces 
patented Gradium glass products for 
high-performance industrial, medical, 
consumer, telecommunications, com¬ 
puter network, and photonic applica¬ 

tions. The company expects the distri¬ 
bution agreements to open up new 
markets in Silicon Valley, Canada, 
Scandinavia, and Italy. 

Marcon Sales Inc., Milpitas, Calif., 
will market Gradium products to its 
diverse electronics-industry customer 
base, targeting OEMs of IC inspection 
equipment and videoconferencing and 
closed-circuit cameras. In Canada, 
Melies Griot Canada Inc. will sell to 
corporate and OEM clients, as well as 
to universities and government re¬ 
search facilities. Permanova Laser¬ 
system AB will sell Gradium lenses to 
industrial and scientific laser markets 
in Sweden, Denmark, Norway, and 
Finland. In Italy, A-Tek will distribute 
to customers in industrial laser, in¬ 
frared camera, optical component, and 
sensor applications. 

Gradium glass can precisely steer 
light internally, collect and concen¬ 
trate energy, and separate wave¬ 
lengths carrying high-speed data. It 
can be manufactured cost-effectively 
in all sizes and volumes, notes Light-
Path. 

■ Western Canada Office 
Opened By Capstone 

Capstone Electronics Corp., Aurora, 
Colo., has opened a sales office in Cal¬ 
gary, Alberta, Canada. The new office 
is strategically located to serve four 
western provinces: Alberta, British 
Columbia, Manitoba, and 
Saskatchewan. 

“Our newest location is serving a 
large customer base that needs a reli¬ 
able, service-oriented distributor of 
passive, electromechanical, and con¬ 
nector components,” said Kim Corco¬ 
ran, Capstone’s recently appointed re¬ 
gional director. “Capstone is able to 
offer customers in Western Canada 
next-day service from our centrally lo¬ 
cated warehouse in Denver.” Corco¬ 
ran had been North American sales 
manager with Farnell Electronics 
Services, which was acquired earlier 
this year by Capstone’s parent com¬ 
pany, Aitow Electronics Inc. 
The company appointed Peter 

Bond as general sales manager of the 
Calgary branch. Bond has been with 
Capstone as a field sales representa¬ 
tive for the past two years. 

Capstone operates 11 regional cen¬ 
ters and one ISO-certified connector 
assembly supercenter. 
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New Hi-Rel Li nears 
Super Low Price 

NS2F 
5V @ 3.0A w/ovp 

NT2E5A 
5 V @ 1.5A w/ovp 
+12-15V @ 0.4A 
-12-15V @ 0.4A 

• 24 Singles, Duals & Triples 
• Industry Standard Sizes 
• MTBF in the Millions of Hours 
• Stock Delivery 
• 3 Year Warranty 

Check out our low, low prices! 

READER SERVICE 112 

Reach Hie Most Powerful 
Buying Audience In OEM 
Electronics Worldwide 

If you read Electronic Design and want to reach subscribers 

with a direct mail or telemarketing campaign, we can help. 

One of our in-house experts will work with you to select lists 

targeted especially for your products or services. 

100% of Electronic Design subscribers are involved in the 

design and development of electronic products. Select Buyers 

and Specifiers in virtually every product category! Also select 

by Job Title, Employment Size, Job Function, Geography, 

BPA audited and guaranteed 99% deliverable. Call your advertising 

representative, or call 216-696-7000 and ask for the List 

Department. Fax requests to 216-696-6662. .Ask for your FREE 

74 page Penton Lists Catalog. 

PENTON 

■ Bisco Adds Sales Facility 
Bisco Industries Inc. recently open a 
sales office in Woodland Hills, Calif. 
The Orange, Calif.-based distributor 
of electronic components and fasten¬ 
ers now has 12 sales facilities and five 
distribution centers throughout the 
U.S. According to Ali Sar, sales man¬ 
ager for the new office, “As a local ven¬ 
dor, we have a great opportunity to 
better service our customers.” The of¬ 
fice is located at 6324 Variel Ave., 
Woodland Hills, CA 91367. For more 
information, call (818) 610-0011 or 
(805) 643-9879. 

■ Avnet Plans For Succession 
Leon Machiz, chairman and chief exec¬ 
utive officer of Avnet Inc., Great Neck, 
N.Y., will retire as CEO next June 26 
and as chairman at the conclusion of his 
term in November 1998. Roy Vallee, 
currently Avnet’s vice chairman, presi¬ 
dent, and chief operating officer, will 
succeed Machiz as chairman and CEO. 
Vallee has held a number of executive 
positions since joining Avnet in 1977. 
Machiz has headed the company since 
1988. During that time, Avnet tripled 
its sales and net income and expanded 
its operations from North America to 
Europe, the Asia-Pacific region, and 
South Africa. 

■ People On The Move 
Sheryl McCormick has been promoted 
to general manager of the Dallas sales 
office of Sterling Electronics Corp. She 
has been with the Houston-based com¬ 
pany for five years, most recently as 
field sales representative in the Dallas 
area...Kimberly Maidrand has been 
promoted to facility sales manager for 
Bisco Industries’ San Diego office. She 
has worked for Bisco since the opening 
of the San Diego office two-and-a-half 
years ago and has been assistant sales 
manager...All American Semiconduc¬ 
tor Inc., Miami, Fla., has promoted 
three executives. Howard Flanders 
was named executive vice president. 
He has been with the company for six 
years and will retain his duties as chief 
financial officer. John Jablansky was 
named senior vice president of product 
management. A 15-year employee, he 
has been vice president of product 
management. Sam Wiggins was 
named vice president and controller. 
He has been with the company for five 
years as controller. 



DIRECT CONNECTION ADS 

MJIJR TURNS'! 

oîc.rîr?À 

THE HIGHEST TECHNOLOGY IN MULTILAYER PROTOTYPES 

VISIT OUR HOT NEW WEB SITE 

HIGHEST OVERALL CUSTOMER SERVICE RATING 

Up to 22 Layers 

Multichip Modules 

1108 West Evelyn Avenue, Sunnyvale, California 94086 

Phone: (408)735-7137 ■ FAX: (408)735 1408 ■ MODEM: (408)735 9842 
E-mail: protoexpress@internetmci.com 

FTP Address: ftp:protoexpress.com 

PCMCIA 

Metal Core & Thermobonded PCB's 

Impedance Control Boards 

Buried & Blind Vias 

Polyimide Multilayer 

Full Body Gold 

PROTO EXPRESS CIRCLE 418 

TCELZCONE AN ISO 9001 I ■ = REGISTERED FIRM 

ISDN Line Simulator 

ILS-2000: Test or demo ISDN products 
anytime, anywhere. 
■ Includes two 'S/T' ond 'U' interfaces 

■ Supports Ni l DMS-l 00, and 5ESS 
■ Supports ETSI layers I -3 signaling protocol 
■ Operates at 1 15/230 VAC 50/60 Hz 

Cali: 800 ICS-STOCK 
(800-427-7862) or 
602-224-5322 
Fox: 602-224-501 4 
Web: www.itsstock.com 

TELTONE CORPORATION CIRCLE 413 

FLAT PANEL CRT 
REPLACEMENTS 

Replace your CRT with a flat panel display, without 
changing your system's architecture. Connect di¬ 
rectly to digital & analog video signals (NTSC, com¬ 
posite. synch-on-green), including custom. Displays 
from 6.4" - 17.7", many customized for sunlight¬ 
readability. Optional touchscreens, NEMA 4/12 be¬ 
zels & enclosures. Cail for FREE catalog. Computer 
Dynamics, 864-627-8800, FAX 864-675-0106, 
email : sales © cdynamics.com, www.cdynamics.com, 

Computer LD DYNAMICS 
COMPUTER DYNAMICS CIRCLE 401 

Fastest 12 bit 
_ jij 

; Waveform Capture. 
■ srL • PDA12 

2 channels @ 50 MS/sec 
1 channel @ 100 MS/sec 

PCI Bus 
DC to 50 MHz bandwidth 

512k or 2M memory - expandable 
200 MB/sec Auxiliary Bus 

Compatible System Components Available 

D idfiaÆc? 

Tel:(909)734-3001 • Fax:(909)734-4356 
sales@signatec.com 

http://www.signatec.com 

We Supply Solutions! 

SIGNATEC CIRCLE 410 

PLUG POWER CIRCLE 408 ONTIME ELECTRONICS CIRCLE 417 
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Scored Ponéis 

Blind & Buried Vias 

UL approved 

Best turnaround time. 

ether services 
• Single/Double/Mulli-layer 

• Prototype and production 

• SMOBC and LPI 

• Gold/nickel plating 

...Remember, when TIME & QUALITY 
e counts, you pn count on # 

v^imagmeering inc. 
...Always a step ahead 

806-0003 I Fax: (847) 806-0004 / Modem: (847) 806-0008 

You modem Gerber Files to us 
before 9am, We Ship the Boards 
SAME EVENING. Multi-Layer 

IMAGINEERING CIRCLE 416 

RELIABILITY PREDICTION 
SOFTWARE 

ARE YOUR PRODUCTS RELIABLE? 
The RelCalc 2 Software Package automates the 
reliability prediction procedure of MIL-HDBK-
217, or Bellcore, allowing quick and easy 
reliability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum¬ 
ing, and error prone manual methods! 
■ NEW UPDATE! VERSION 3.1 now available. 
■ User friendly: pop-up menus, hypertext help. 
■ Very easy to learn and use; quick data entry. 
■ Part library for rapid recall of part data. 
■ Global editing functions for what-if? trials. 
■ Reports which clearly organize results. 
• Save time & money as you design for quality. 
• Try our Demo Package today for $25. 

T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 

T-CUBED SYSTEMS CIRCLE 412 

Palm-Sized PC Loaded with I/O 
Imagine getting serial, disk, digital, and analog I/O 
all on a palm-sized PC! We also threw in DOS 
6.22, CAMBASiC, networking, flash file and diag¬ 
nostic software No memory to buy - it has DRAM, 
SRAM and flash. Standalone or ISA bus operation. 
-40° to 85°C. Starting at $375 in small quantities. 

Octagon Systems Corp. 
6510 W. 91st Ave., Westminster CO 30030 

Tel: 303-430-1 500, Ext. 4200 
Fax: 303-426-8126 
www.octa.com 

OCTAGON SYSTEMS CIRCLE 407 

Web Home Page — http://www.signum.com 

80196 • 8051 • 80186 • Z8 
OSP • HPC • 8085 • Z380 

WINDOWS 

I MOUSE 

SER INTERFACE 

DEBUGGING & DEVELOPMENT 

DN-THE-FLY ACCESS TO 

PROGRAM AND 

DATA MEMORY 

REAL-TIME 

TRACE FILTERING 

THOUSAND OAKS. CALIFORNIA 
CALL (BO5) 523-9774 
FAX (806) 523-9776 

1-800-838-8012 

FREE USER SUPPORT 

EXTERNAL UNIT WITH NO PLUG-IN CARDS 

OUTSTANDING PERFORMANCE AT A REALISTIC PRICE 

32OC25 
In-Circuit Emulators 

SIGNUM SYSTEMS CIRCLE 411 

ELECTRICAL CONDUCTIVE 

ADHESIVES 
Designed To Your Specifications 

MASTER BOND EP76M EPOXY 

■ High conductivity ■ Thermal shock resistant 
■ Durable, strong bonds ■ Water & chemical re¬ 
sistant ■ Convenient packaging ■ Long storage 
stability without refrigeration ■ Repairability 

Master Bond Inc. 
Adhesives. Sealants & Coatings 

154 Hobart Street, Hackensack, New Jersey 07601 
(201) 343-8983 

MASTER BOND CIRCLE 405 

A-Core " & A-EngineM

We have 20+ Low Cost 16-brt Controllers with ADC, 

DAC, solenoid, relay. PC-104, PCMCIA, LCD, DSP 

motion control, 10 UARTs. 100 I/Os. Customer 

boards design. Save time and money. 

INC. iern@netcom.com 

216 F Street, Ste. 104, Dovi$,CA 95616, USA 

TEDM Tel: 916-758-0180 • Fax:916-758-0181 
1 ’ ms http://www.tern.com 

TERN INC. CIRCLE 414 

mr uni: h ini minim 

A*. ■ 

Tel: 800 328-2336 
Fax |004] 774-773G 
uiuiiu datdman com 
For more detailed information on these 
and other market leading programming 
products, call now and request your 
free copy of our color catalog. 

Dataman-48LV [ Rnaltisis ] 
PinSmart® technology means true no adapter programming up to 

48-pin DIL devices. Connects to your PC's or laptop’s parallel port. 

Library contains over 1500 of the most popular programmable 

devices. We even include a 44-pin universal PLCC adapter. 

Dataman S4 [ Hnalqsis ] 
Capable of programming 8 and 16-bit EPROMs, EEPROMs, PEROMs, 

5 & 12V FLASH, Boot-Block FLASH, PICs, 8751s and more. Emulates 
ROM & RAM as standard. Complete with all emulation leads, 

organizer-style manual, AC charger, spare library ROM, both DOS 

and Windows PC software, and arrives fully charged and ready to go! 

FREE upgrades & technical support 

in: ilium' i 
OR 

ILLUSION? I mini imiimiii n

DATAMAN CIRCLE 415 
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REPEAT IT! REPEAT IT! 

REPEAT IT! 
You’ve developed a strong image for 
your market and you’d like to advertise 
your message in the industry’s strongest 
publication. The recent Adams Study 
found that Electronic Design has the 
largest average issue audience among 
the industry’s twenty leading publica-
tions-and Electronic Design was found to 
be the leading publication for technical 
information among design engineers. 
Now’s the time to project your image and 
reach the strongest specifying/buyer 
audience in the industry- 165,000 strong. 
That's 165,000 opportunities for qualified 
leads. If you repeat your ad every issue 
(62 times), you can have 4,290,000 
opportunities all qualified. 

For more information, call 
Kimberly Stanger advertising 
representative at 201/393-6080 

Fax: 201/393/0204 

ELECTRONIC DESIGN 

1998 CALENDAR 

Issue Date 
January 12 
January 26 
Febuary 9 
Febuary 23 
March 9 
March 23 
April 6 
April 20 
May 1 
May 13 
May 25 
June 8 
June 22 
July 6 
July 20 
August 3 
August 17 
September 1 
September 14 
October 1 
October 12 
October 22 
November 2 
November 16 
December 1 
December 14 

Closing 
12/2/97 
12/16/97 
12/30/97 
1/3/98 
1/27/98 
2/10/98 
2/24/98 
3/10/98 
3/21/98 
4/2/98 
4/14/98 
4/28/98 
5/12/98 
5/26/98 
6/9/98 
6/23/98 
7/7/98 
7/22/98 
8/4/98 
8/21/98 
9/1/98 
9/11/98 
9/22/98 
10/6/98 
10/21/98 
11/3/98 

C12 

In-Circuit Emulators 

Background 
Mode 
Debugger 

EMUL12-PC/BDM 
Real-Time Microprocessor 

Development Tools 
Call (408) 866-1 820 for a product brochure 

and a FREE Demo Disk. 

Information is also available via Fax. call our 

24-hour Fax Center at (408) 378-291 2. 

Visit our web site- http://www.nohau.com 

See E EM 97- pages D 1274-1282 

I 51 E. Campbell Avenue 
I I UnClU Campbell. CA 95008-2053 
CORPORATION Email: sales@nohau.com 

NOHAU CORPORATION CIRCLE 406 

FREE! 
120 
Page 

Catalog 

"Optics 
for 

Industry" 

ROLYN OPTICS supplies all types of "Off-the-
Shelf” optical components. Lenses, prisms, mir¬ 
rors, irises, microscope objectives & eyepieces 
plus hundreds of others. All from stock. Rolyn 
also supplies custom products & coatings in pro¬ 
totype or production quantities. Write or call for 
our free 120 page catalog describing products & 
listing off-the-shelf prices. ROLYN OPTICS CO.. 
706 Arrowgrand Circle, Covina, CA 91722, 

(626) 915-5707 & (626) 915-5717. 

FAX: (626) 915-1379. 

ROLYN OPTICS CIRCLE 409 

Programming power 
plus world class support starting at $ 1995 

The new LabSite" 
universal device programmer from Data I/O 
• Support for thousands of 

popular logic memory and 

microcontroller devices 

• One year of FREE algorithm 

updates delivered to you 

automatically 

• Easy-to-use Windows’ interface 

• Optional socketing systems 

support PLCCs.OFPs.TSOPs. 

and other fine-pitch packages 

• Worldwide service and 

technical support 

Call for your 
free demo software 

1-800-332-8246 
Ext. 870 

http://www.data- io.com 

DAIAI/0 

1-800-3-DATAI O 
DATA I/O CIRCLE 402 

ROCKY-518HV 
Pentium/VGA Half-Sized SBC 
♦ Pentium MMX-233/266MHz CPI’ 
♦ Flash Disk up to 24MB 
♦ Llpto 128MB RAM 
♦ Sis 5598 Chipset with Heat Sink 
♦ DiskOnChip or PROMDISK Chip 
♦ On-Board PCI VGA 

_ LCP ACQUIRE, INC. 
Call: 650-967-7168 Fax:650-967-5492 

ICP ACQUIRE INC._ CIRCLE 403 

PGA TO QFP CONVERTER 

FOR MOT MC683XX MP 
Connect MC68340. 68302, and 68360 emu-
lators and ICs in PGA packages to 
MC680XX SMT land pattern with the PC-
PGA/QFP-683XX-L-01. Devices consist of 
two pieces - PGA socket with mini grid inter¬ 
connect and QFP surface mountable foot 
with matching interconnect. Simply solder 
the foot to lands and insert 683xx into 
PGA socket. Top and bottom pieces avail¬ 
able separately. Gold plated pins and sockets. 

IRONWOOD CIRCLE 404 

It’s hard to compete 
without the right tools. 

CIRCLE 400 AMERICAN ARIUM 

amencan 
arium 

(714)731-1661 • www.arium.com 
Pentium is a registered trademark of Intel Corporation 



BALL THE WAY. 
From design through final tests and ongoing technical support, 
we deliver complete probe cable assemblies for ultrasound. 

You have challenging requirements for signal integrity, miniaturization, termination 
density, ergonomics, sterilization, and price performance. We have proven expertise and 
the worldwide resources to provide complete cable assemblies for all your 
product lines. 

Our experience, combined with the latest in rapid prototyping techniques, 
enables us to offer faster responses and more effective solutions. 

Get us involved. We're committed to partnering from start to finish. 
At Precision Interconnect, we're with you all the way. 

PRECISION 
INTERCONNECT 
- an AMP company 

Precision Interconnect, 16640 S.W. 72nd Avenue. Portland, OR 97224 (503) 620-94IX) Fax (503) 620-7131. 
Internet: http://www.precisionint.com Sales offices in U.S., Europe and Japan. 

READER SERVICE 192 



Electronic Design engineering careers 
RATES: $180 PER COLUMN 
INCH, COMMISSIONABLE 

TO AGENCIES 

MATERIALS 
Ad material to: Penton Publishing, 
Classifieds Dept. 
Attn.: Jon Eggleton, 
1100 Superior Ave., 
Cleveland, OH 44114 

SALES STAFF 
Recruitment Sales Rep.: 
Jon Eggleton 
(800) 659-1710, 
(216) 931-9832 
FAX: (216) 696-8206 

CAREER OPPORTUNITIES 

CAREER OPPORTUNITIES 
NATIONWIDE 

Engineers & Tech's - Perm. Only 
Cellular & Wireless Systems. RF. PCS, Mi¬ 
crowave. Antenna. Network, Software, 
Sales. Dig. & Analog, Many more. Resume 
to: Peter Ansara, c/o ABF. PO 239, W. 
Spfld., MA 01090. Tel (413) 733-0791 
Fax (413) 731-1486 or pa@ansara.com 
See our web site: http://www.ansara.com 

EMBEDDED CONTROLS 
BSEE required for start-up co. Design & implement embedded 

microcontroller for new product. Start up production. Equity 

position possible. RIK or Motorola 68,000 compatible. Visual 

Basic. Start to $70k. Call Ken Schapira 704-258-3900 or send 

resume to: Wilson Personnel Inc., 134 Montford Ave., 

Asheville, NC 28801 Fax 704-258-3902 

Electronics Engineer Manager: Direct 
electronic vault manufacturing department to 
design new electronic vaults / modify existing 
designs of electronic vaults I software systems 
& hardware systems. Improve production tech¬ 
niques & develop test procedures. Analyze tech¬ 
nological trends I human resource needs & mar¬ 
ket demand to plan electronic vault projects. 
Confer with management I production & mar¬ 
keting staff to determine engineering feasibility 
I cost effectiveness & customer demand for new 
electronic vaults & existing products. Forecast 
operating costs of department & direct prepara¬ 
tion of budget requests. Responsible for the 
recruitment / evaluation / transfer & dismissal of 
employees. Responsible for approving payroll 
& submitting payroll information to bookkeep¬ 
ing department. Direct field test of electronic 
vaults/systems & products by field staff/ lOyrs 
exp in the job offered/$20.35-hr/40hrs-
wk/8:30a-5:30p/Mon-Fri/Send resume to: Dept 
of Labor/Bureau of Operations, 1320 Executive 
Center Dr. Suite 110, Tallahassee, FL 32399-
0667/Re: JO#FL-1695412/no phone calls. 

’ÄS' 

■■ -

www.ssil.com 

Orange County and San Jose, CA; Longmont and 

Colorado Springs. CO; and Dallas,TX. 

The above Engineering and Marketing positions 

require a BS/MSEE and a minimum of 3 years 

related experience. Positions also available for 

recent College Grads with a BS/MSEE. 

Silicon Systems offers competitive compensation 

and excellent benefits. For immediate consideration, 

please mail, FAX or Email your resume to: Silicon 

Systems, 11351 Myfocd Road Mailing Dept B60, 

Tustin, CA 92680-7022,Job Code:TSED1215K. 

FAX (714) 573-6901 . Email (ASCII text only): 

staffing@tus.ssi 1 com. 

MANUFACTURING OPERATIONS 
• Equipment Maintenance Technicians 

• Fab Technicians • Engineering Technicians 

INFORMATION SYSTEMS 
• Programmer Analyst • Technical Training 

Instructor • Information Systems Engineers 

ENGINEERING 
•Digital IC Design Group Leaders/Engineers 

(CMOS/VHDL/Verilog) • Firmware (¡roup 

Leaders/Engineers • Mixed-Signal IC Design 

Engineers • Servo Control Engineers • Systems 

Modcling/Analy sis Engineers • Design Validation 

Engineers • Design Automation Engineers • Field 

Applications Engineers • Technology Development 

Engineer • Product Engineers • Product Verification 

Engineers • Test Development Engineers • Design 

Automation Manager • Design Automation Engineers 

• Mask Design Engineers • Failure Analysis 

Engineer • Manager. Product Quality Assurance 

• Product Quality Assurance Engineer • Quality 

Assurance Engineer • Simulation Engineers 

MARKETING 
• Sy stems Design Engineers (MCM & Electro¬ 

Mechanical Devices) • Systems Applications 

Engineers • Pnxluct Planning Engineers • Program 

Management Engineers • Program Managers • Sr. 

Product Planning Engineer (DVD) 

¿¡[¡con Systems 
A Texas Instruments Company 

We are an equal opportunity employer M/F/DA’ 

It's all coming 
together here at 
Silicon Systems. 
Silicon Systems, a Texas Instruments Company, 

designs and manufactures integrated circuits for 

the mass storage industry. We currently have 

positions available in the following locations: 
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Tãye-Hier we 
Experienced RF Development Application Engineers 

Philips Semiconductors is one of the world's 
largest semiconductor manufacturers. Philips 
in Nijmegen, The Netherlands, employs 
4,000 people and is the biggest supplier of ICs 
and discretes in Europe. The past few years have 
represented an explosive growth period for 
Philips Nijmegen, and this is expected to 
continue well into the next century. 
The product group Discretes of Philips 
Semiconductors Nijmegen is an important 
global supplier of discrete transistor and 
integrated hybrid ICs for amplifier functions in 
the telecommunications market. In view of the 
further expansion of our activities, we are 
looking for experienced RF Development and 
Application Engineers. 

Your function |]le functiOn is to design and 
develop semiconductor (integrated) products 
for one of the RF product lines. The develop¬ 
ment and application engineer carries out 
product development and provides application 
support and the design-in at the customer. 
He/she works in a systematic and project-
oriented manner, is able to cooperate with or, 
preferably, lead a multifunctional design team. 

Your profile you have a background as an 
electrical engineer and at least five years' 
experience in RF transistor and/or circuit 

design. You possess good communication and 
social skills, and have a good command of the 
English language. The candidates we are 
looking for will fulfil interesting jobs in an 
exciting technical environment. 

Our offer Natura lly, we offer a good salary and 
benefits package, as well as excellent oppor¬ 
tunities for your further education and the 
development of your (international) career. 
You will carry out your activities in Nijmegen, 
a lively university city located in the eastern 
part of the Netherlands on the Waal River, 
with many wooded areas in the vicinity. 

Philips Semiconductors is one of the world's 

major semiconductor manufacturers.Thanks 

to a unique blend of skills, experience and 

technologies, the division is a front-runner in 

the manufacture of semiconductors and chip 

sets for multimedia, wireless communication, 

portable and desktop PCs, and consumer and 

automotive electronics. 

For more information regarding job content, 
please contact Mr. M.W. Hillen, 
Development ManagerT&D. You can reach 
him by phone: +3 I 24 353 22 39, or e-mail: 
Michiel.Hillen@nym.sc.philips.com. 
You can post, fax or e-mail your application 
with resumé to Mrs. E. Baelde, Personnel 
OfficerT&D, Philips Semiconductors, Building 
BZ 1.094, Gerstweg 2, 6534 AE Nijmegen, 
The Netherlands. Fax: +3 1 24 353 25 25, 
e-mail: Ernie.Baelde@nym.sc.philips.com. 

¿e/i mate /¡wys befar 

i PHILIPS 



• BSEE 
• 3 5 years' exp. in power electronics circuit design 
• in depth understanding of designing with integral 
cd circuits with emphasis on analog circuit tech 
niques 

• 10« years' exp. in the repair and maintenance of 
complex semiconductor equipment and in the 
supervision of equipment engineers/technicians 

• broad knowledge of wafer fabrication processing 
and equipment maintenance methods 

INTERFACE APPUCATIONS ENGINEER 
• BSEE 
• 5 years' exp. in analog and mixed signal Interface 

circuit design and applications 
• knowledge of SCSI and EIA Interface devices 
and/or infrared receivers/transceivers 

For these positions, please indicate job title 
and send your resume to: Unitrode, Att: 

Laura Gasparini, 7 Continental Boulevard, 

MS79, Merrimack, NH 03054. Fax: (603) 

429-8974. Email: gasparini@unitrode.com 

With so many technology companies vying for 
your attention, it's time to weigh your options 
carefully. It's time to choose the most excit¬ 
ing company that will immerse you in a sea 
of stimulating and meaningful technical 
challenges. It's time to find out more 
about Unitrode. 

The people of Unitrode design, manufacture, 
and market high tech analog integrated cir¬ 
cuits. Technically, we will offer you the most 
sophisticated tools in the industry. Tools like 
computer automated design (CAD) and 
design automation tools, as well as the train¬ 
ing to master them. As an active and vital 
member of Unitrode. you will be on the cut¬ 
ting edge of analog design, development, and 
processing — technology that is creating a 
stronger, more efficient and productive world. 

Treasured companies in the high tech indus¬ 
try are those that, in spite of aggressive 
growth, maintain a small company attitude. 
That means that people are still able to make 
an impact. At Unitrode. you will put your 
experience and education to use and make 
contributions immediately. You'll also have 
access to top-level management and have 
the opportunity to sell your ideas and show 
off your talents. You'll be more than a num¬ 
ber. In fact, the only number you'll be looking 
at is the rising value of our company and your 
part in it. EOE. 

PRODUCT/YIELD ENHANCEMENT ENGINEERS 
• BSEE or equiv. with knowledge of SPC 
• analog/mixed signal micro probing: yield 
enhancement 

• ATE experience 
SR. TEST DEVELOPMENT ENGINEERS 
• BSEE plus 3 years' test solutions development 
• mixed signal ATE experience 
• new product characterization 

IC LAYOUT DESIGNERS 
• analog and mixed signal 
• Bipolar & BiCMOS 
• 3+ years' experience 

PRINCIPAL PROCESS INTEGRATION ENGINEER 
• MS or Ph.D. in Physics or Electrical Engineering 
• 10 years' exp. in CMOS/BiCMOS/BCDMOS device 
characterization, modeling 

SR. PHOTOLITHOGRAPHY ENGINEER 
• BS in Chemistry. Physics. Materials Science or EE 
• 5 7 years' exp. sustaining and enhancing Photo 
processes for CMOS/BiCMOS technology in a 
team-based semiconductor manufacturing environ¬ 
ment 

FIELD APPLICATION ENGINEERS 
(NH, IL, CA, TX) 
• strong analog circuits design & applications 
• 30% travel 
• strong interpersonal skills 

SR. RELIABILITY ENGINEER 
• BSEE plus 5 years' exp. 
• semiconductor manufacturing exp. 
• qualification methodologies 

• familiarity with Ultratech steppers beneficial SR. ANALOG DESIGN ENGINEERS 

PRINCIPAL DIFFUSION ENGINEER 
• BS in Chemistry. Physics. Material Science or EE. 
MS preferred 

• 10 years' exp. in sustaining and enhancing 
BiCMOS and CMOS technology in Diffusion in 
semiconductor in a team-based manufacturing 
environment 

PROCESS YIELD ENHANCEMENT ENGINEER 

(NH, NC, CA) 
• Bipolar and/or BiCMOS 
• analog and mixed signal 
• BS/MSEE plus design exp. 

SR. DESIGN AUTOMATION ENGINEER 
• BS/MSCS or EE 
• physical design tool support 
• analog mixed signal environs 

• BSEE or MSEE or Physics 
• 3+ years' exp. in a semiconductor environment 
and strong understanding of BiCMOS processing 
and device physics 

• exp. with automated patterned-wafer defect 
inspection tools: basic failure analysis techniques 
and yield modeling preferred 

he 

UNITRODE 
ear IC Company Everyone Follow 

PRODUCT DEVELOPMENT ENGINEERS 
• BSEE or equivalent 
• strong project management skills 
• knowledge of IC engineering & manufacturing 

SR. CUSTOMER SATISFACTION ENGINEER 
• BSEE or technical discipline 
• 5 years' semiconductor environs 
• outstanding interpersonal skills 

PRINCIPLE CIM ANALYST (MES) 
• BSCS or equiv. 
• 7+ years' programming iFORTRAN. DEC. Oracle) 
• project management 

For these positions, please indicate job title 
and send your resume to: Unitrode, Att: 

Gerry Koss, 7 Continental Boulevard, 

MS79, Merrimack, NH 03054. Fax: (603) 

429-8974. Email: kossg@unitrode.com 

www.unitiode.CDm 
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Chairman and CEO: Thomas I. Kemp 
President and COO: Daniel J. Ramella 

Group President: James D. Atherton 
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Publisher John French 
Hasbrouck Heights, NJ; (201) 393-6060 
National Sales Manager: Russ Gerches 
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Director Of Marketing: Walker Johnson 
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Advertising Sales Staff 
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Japan: Hirokazu Morita, 
Japan Advertising Communications 
Three Star Building 3-10-3-Kanda Jimbocho 
Chiyoda-Ku, Tokyo 101, Japan 
Phone: 3 3261 4591 FAX: 3 3261 6126 
Korea: Young Sang Jo, 
Business Communications Inc. 
K.P.O Box 1916, Midopa Building 146 
Dangiu-Dong, Chongo-Ku, Seoul, Korea 
Phone: 01 1-82-2-739-7840 FAX 01 1-82-2-732-3662 
Taiwan: Charles Liu, President, 
Two-way Communications, Co., Ltd. 
12F/1, No 99, Sec. 2 
Tun-Hwa South Road, Taipei, Taiwan. 
Phone 0! 1 886-2 707-5 828; FAX: 01 1 -886-2-707-5825 
United Kingdom: John Maycock 
John Maycock Associates 
Provincial House 
Solly St Sheffield S1 4BA 
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NEW 

AMPLIFIERS 
(up output) 

Dynamic Range 

120x60 

R bias (Reauired) 

DOT 
RFCtOpt tonal) 

Typical Biasing 
Configuration ERA 

For ERA models, pm 1 

identified oy Red dot 

113 

128 
124 

12.1 
115 

s 
a 

t18 4 
s ’■ 

s' 
a 

46 

3.8 
3.8 

5.5 
5.2 

4.5 
4.3 

84 
84 

IP3(dBm) 

260 
260 

260 
260 

230 
230 

a32 5 
a33 0 
a33 0 
a32 5 
a365 
a360 

NF(dB) 

5.3 
5.5 

*Freq. 

(MHz) 

DC-8000 
DC-8000 

DC-6000 
DC-6000 

DC-3000 
DC-3000 

DC-4000 
DC-4000 

DC-4000 
DC-4000 

DC-4000 
DC-4000 

Gain 

(dB) 

118 
11.8 

15.6 
152 

20 8 
20.2 

13.5 
13 5 

188 
185 

11.3 
113 

Max Power Out 

(dBm, @ 1dB Comp) 

Size (mils) 
80x50 

Free User Guide! 
Packed with comprehensive 
technical support. Shipped with 
order, or call for your free copy today. 

(©Price 

$ ea (10 Qty ) 

180 
185 

1 95 
200 

210 
215 

415 
4 20 

415 
420 

415 
4 20 

block 

inH H 

©Device 

Currenl(mA) 

40 
40 

40 
40 

35 
35 

65 
65 

65 
65 

70 
70 

ERA-1 ERA-1SM 

ACTUAL 
SIZE 

block 

H 5 OUT

Model 

ERA-1 
ERA-1SM 

ERA-2 
ERA-25M 

ERA-3 
ERA-35M 

ERA-4 
ERA-^SM 

ERA-5 
ERA-5SM 

ERA-6 
ERA-6SM 

Note Specs typical at 2GHz, 25°C. Exception: ▲ indicates typ numbers tested at 1GHz 

* Lew frequency cutoff determined by external coupling capacitors 

® Price (ea ) Qty 1000: ERA-1 $119, -2 $1.33. -3 $1 48. -4. -5 or -6 $2 95 SM option same price. 

DESIGNER'S AMPLIFIER KITS: 
K1-ERA: 10 of each ERA- 1,-2, -3 (30 pieces) only $49.95 
K1-ERASM: 10 of each ERA-1SM.-2SM.-3SM (30 pieces) only $49.95 
K2-ERA: 10 of each ERA-4,-5 (20 pieces) only $69.95 
K2-ERASM: 10 each ERA-4SM.-5SM (20 pieces) only $69.95 
K3-ERASM: 10 each ERA-4SM.-5SM.-6SM (30 pieces) only $99.95 

Chip Coupling Capacitors at 12c each (50 min.) 
Value 

10. 22. 47. 68. 100, 220, 470. 680. 
1000. 2200. 4700. 6800. 10.000 pf 

.002, .047, .068, .1 pf 

'^DCto8GHz W 9
(up to +l8.5dBm output) From ̂ (woo qty.) 

Mini-Circuits ushers-in a new era of technology and economy with ERA 

monolithic GaAs amplifiers. Just check the specs! These surface mount and drop-in 

amplifiers cover your aoplications to 8GHz with higher gain, more output, and 

flatter response. Characterized with S-parameter data, these amplifiers are very 

easy to use. Simply sketch an interconnect layout, and the design is done. 

And ERA'S are engineered with wider bandwidths to eliminate your need for costly 

compensation networks and extra gain stages. So, review your present design 

and replace with Mini-Circuits new ERA technology. Lower overall cost, 

wide bandwidth, and lots to. ..gain! 

Mini-Circuits... we’re redefining what VALUE is all about! 

£□ Mini-Circuits 
P.O Box 350166. Brooklyn. New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www.minicircuits.com CIRCLE READER SERVICE CARD 

For detailed specs on all Mini-Circuits products refer to • 760- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 

ISO 9001 CERTIFIED 



Hot Swap Safety! 

LTC1421: It works on either side of the connector! 
The LTC1421 Hot Swap™ controller handles up to 4 supplies during live insertion, limiting inrush current by ramping the 
supplies at a programmable rate. It provides protection for electronic circuit-breaker applications. Connection sense insures the 
board is seated before supplies ramp and the data bus is disabled until the supplies are valid. The LTC1422 controls a single 
supply in an SO-8 package. 

r Features 

• Up to 4 Supply Voltages with 1 Chip 
• Can Operate in -48V Supply System 
• User-programmable Switch Turn-on 
Time 

• Connection Inputs Detect Board 
Insertion or Removal 

• Programmable Electronic Circuit 
Breaker 

• Power-On Reset 
• $4.90 Each for 1000-Piece Quantities 
(LTC1421) 

Available in SO-8 
r Free Samples ] 

Call: 1-800-4-LINEAR 
Visit: www.linear-tech.com 

£ 
Call: 1-800-4-LINEAR 

r Free CD-ROM 

More Information 

Lit: 1-800-4-LINEAR 
Info: 408-432-1900 
Fax: 408-434-0507 

XT LTC and LT are registered trademarks and Hot Swap 
is a trademark of Linear Technology Corporation 
1630 McCarthy Blvd.. Milpitas. CA 95035-7417. 

ZTLIÍW 
JB^Z TECHNOLOGY 

FROM YOUR MIND TO YOUR MARKET 
AND EVERYTHING IN BETWEEN 

READER SERVICE 212 




