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Greatest Hits, 
Volume n 

The world’s top-selling EDA software has a sequel. Get the new edition 
of our free demo CD and try out the new versions of OrCAD Capture? 
OrCAD Simulate1'1 and OrCAD Layout1?’ 

Plus, get a sneak preview of new OrCAD Express?1 It’s everything you 
need to design complete systems, including FPGAs and CPLDs from 
Altera, Xilinx, Lattice, Actel and AMD. All in a single product. 

Take our new Desktop Solutions CD for a spin. For your free copy, call 
OrCAD Direct at 1 -800-67 1 -9505. 

E-mail: info@orcad.com Internet: http://www.orcad.com 
(WAD is a registered trademark and (WAD Capture. OrCAD Simulate. OrCAD Layout OrCAD M 
and OrCAD Express are trademarks of OrCAD. Inc. All other tracemarks arc propertv 

of respective owners. READER SERVICE 147 
Bringing Electronic Design to the Desktop 



Want _ 
all the Power 

Introducing the world's first 8-pin, 8-bit microcontroller. 
■ ” Now you can design intelligence into products where cost or 

fl sPace limitations previously made this impossible. Small personal care 
J I Ve appliances. Remote transmitters. Lighting fixtures. Security sensors. 

Wherever you once thought about small gate array, discrete logic devices, or even electro¬ 
mechanical design, think PIC instead. The PIC12CXXX microcontroller family 
combines Microchip's high-speed, high-performance RISC architecture with 
extensive on-chip peripherals, all packed into a tiny 8-pin package. Find out 
how the power of an 8-pin PIC microcontroller can make your designs smarter. 

RISC architecture • Low voltage, low power 
SOIC and PDIP packages • OTP Microcontrollers 

Actual Sire SOIC 

Microchip 
The Embedded Control Solutions Company' 

Microcontrollers • Non-Volatile Memories • ASSPs 

Call US at 1-800-437-2767 or Visit US at www.microchip2.com/new/8pin/ 
The Microchip name. logo. PIC. ard The Embedded Control Solutions Company are registered trademarks of Microchip Technology Inc. in the USA and other countries. 

© 1997 Microchip Technology Inc. All nghts reserved. 
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New Foundation Series software 

changes everything you know about 

high level design tools. 

There’s nothing intimidating 

about it. It’s easy to use. It’s PC-based. 

It’s extremely affordable. And it’s the 

only program with VHDL synthesis 

schematic entry, and ABEL language 

built right in. 

To further simplify matters, its 

HDL Wizard feature automates the 

VHDL design process with our CPLD 

and FPGA implementation tools. 

Plus the software we’re shipping 

today has an upgrade path to the 

devices we’re building tomorrow. 

So if you’re thinking about mak 

ing the jump from PLDs to CPLDs 

or FPGAs, your timing couldn’t be 

better. Call 1-800-231-3386 for your 

free Foundation Evaluation Disk or 

request it via http://www.xilinx.com 

Foundation Series from Xilinx. 

It doesn’t get any simpler than this. 

^^rutomated 
pushbutton 

design 
software for 

. your PC. . 

introducing 
Foundation Series 

Software from Xilinx 
- -

Success 
made 

simple. 

E XILINX 
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SURFACE MOUNT VCO's J13” 
Time after time, you'll find Mini-Circuits surface mount voltage 
controlled oscillators the tough, reliable, high performance 
solution for your wireless designs. JTOS wide band models 
span 25 to 1910MHz with linear tuning characteristics, low 
-120dBc/Hz phase noise (typ. at 100kHz offset), and excellent 
-25dBc (typ) harmonic suppression. JCOS low noise models 
typically exhibit -132dBc/Hz phase noise at 100kHz offset, and 
phase noise for all models is characterized up to 1 MHz offset. 
Miniature J leaded surface mount packages occupy 
minimum board space, while tape and reel 
availability for high speed production can 
rocket your design from manufactunng 
to market with lightening speed. 
Soar to new heights.. .specify 
Mini-Circuits surface mount VCO’s. ACTUAL SIZE 

Mini-Circuits... were redefining what VALUE is all about! 

JTOS/JCOS SPECIFICATIONS 
Model 

JTOS-50 
JTOS-75 
JTOS- 100 
JTOS- 150 

JTOS-200 
JTOS-300 
JTOS-400 
JTOS-535 
JTOS-765 
JTOS- 1025 
JTOS- 1300 
JTOS-1650 
JTOS- 1910 
JCOS-820WLN 
JCOS-820BLN 
JCOS-1100LN 

Freq. Range Phase Noise Harmonics 
(MHz) 

15V 
16V 
16V 
16V 
16V 
16V 
16V 

16V 
16V 
20V 
13V 
12V 
20V 
14V 
20V 

^tune“ 
1Vto: 

25-47 
37.5-75 
50- Í00 
75-150 
100-200 
150-280 
200-380 
300-525 
485-765 
685-1025 
900-1300 
1200-1650 
1625-T910 
780-860 
807-832 
1079-1114 

(dBc) 
Typ. 
-19 
-27 
-35 
-23 

-25 
-28 
-25 
-28 
-30 
-28 
-28 
-20 
-13 

-13 
-24 
-15 

(dBc/Hz) 
SSB@ WkHzTyp. 

-108 
-110 
-108 
-106 
-105 
-102 
-102 
-97 

-98 
-94 
-95 
-95 
-92 
-112 
-112 
-110 

Current (mA) Price 
@+12VDC $ea. 

Max. (5-49)* 

20 13.95 
20 13.95 
18 13.95 
20 13.95 
20 "3.95 
20 15.95 
20 15.95 
20 15.95 

20 16.95 
22 18.95 
30 -8.95 
30 19.95 
20 19.95 
25 (@9V) 49.95 
25 (@10V) 49.95 
25 (@8V) 49.95 

Notes: ‘Prices for JOOS models are for 1 to 9 quantity. “Required to cover frequency range 
See 'RF/IF Designer's Guide" or “VCO Designer's Handbook" for complete specifications. 

DESIGNER'S KITS AVAILABLE 
K-JTOS1 1 of each (10 piece;.): JTOS-50, 75. 100, 150, 200, 300, 400, 535, 765, 1025, orty $149.95 
K-JTOS2 1 of each (7 pieces): JTOS-50, 100, 200, 400, 535, 765, 1025, only $99 
K-JTOS3 2 of each (6 pieces): JTOS- 1300, 1650, 1910, only $1 14.95 

CJ 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 • 740- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 

CUSTOM PRODUCT NEEDS... Let Our Experience Work For You. f 234 Rev Ong 
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EDITORIAL OVERVIEW 

TECH INSIGHTS 

Conference Highlights All Aspects Of A Portable Design .. 40 
Three days of technical sessions plus four full-day 
workshops equals four days of necessary education for 
designers of portable products. 

Products Features . 46 

EDA 

Automated Virtual Prototyping Tool Delivers Optimized 
PCB Placement . 55 
PC-board design tool offers low-cost and quick place¬ 
ment in a concurrent environment. 

EDA Watch . 60 
•Growing a new interface: Model technology and the 
grass roots movement to Tcl/Tk. 

Design Automation For Mixed Hardware-Software 
Systems . 64 
Benefit from integrating hardware and software design 
into a single methodology. 

Cell-Library Development Tool Eases Migration To Next-
Generation ICs . 77 
Design-rules driven methodology and process-technology 
support combine to enable rapid library migration. 

Advanced Emulation Tool Targets High-Speed Functional 
Verification . 80 
Advanced processor and innovative system architecture 
enable high-capacity verification. 

ELECTRONIC DESIGN (ISSN 0013-4872) is published twice monthly except for 3 
issues in Moy and 3 issues in October by Penton Publishing Inc., 1100 Superior Ave., 
Cleveland, OH 441 14-2543. Paid rates for a one year subscription are as follows: 
$105 U.S., $185 Canada, $210, $255 International. Second<lass postage paid at 
Cleveland, OH, and additional mailing offices. Editorial and advertising addresses: 
ELECTRONIC DESIGN, 61 1 Route #46 West, Hasbrouck Heights, NJ 07604. 
Telephone (201) 393-6060. Facsimile (201 ) 393-0204. Printed in U.S.A. Title 
registered in U.S. Patent Office. 

ANALOG OUTLOOK 

A Look At High-Speed DAC Performance For 
Communications . 87 
New criteria demand a different look for the digital radios 
that are becoming real every day. 

Putting Sensors To Work To Safeguard Computers .... 99 
Various digital and linear temperature and motion 
sensors play key roles in keeping PCs and remote 
Internet computers out of harm’s way. 

Genlocking Sync Generator Provides Video Timing From 
Analog Input . 106 
Multi-standard, single chip solution handles poor-quality 
analog inputs to give clock generation for analog or digital 
processing. 

350-MHz Op Amp Family Provides 100-mA 
Outputs . 110 
Excellent distortion, noise, and power specifications in 
SOT-23 packages remove previous “small” limitations. 

Update On Automotive Sensors . 114 
•Spread-spectrum sensing system allows remote tire¬ 
pressure and temperature monitoring on trucks 

Products Feature . 117 

PIPS 

Optical Detector Selection: A Delicate Balancing Act! ... 119 
For optimum system performance, the optical detector 
must be matched carefully to its amplifier. 

Copyright 1997 by Penton Publishing Inc. All rights reserved. The contents of this 
publication may not be reproduced in whole or in part without the consent of the 
copyright owner. For subscriber change of address and subscription inquiries, call 
(2 16) 696-7000. Mail your subscription requests to: Penton Publishing Subscription 
Lockbox, P.O. Box 96732, Chicago, IL 60693. POSTMASTER: Please send change 
of address to ELECTRONIC DESIGN, Penton Publishing Inc., 1100 Superior Ave., 
Cleveland, OH 441 14-2543. 

Upcoming Meetings . 16 
Editorial . 18 
• Privacy, Surveillance, And “Big Brother” 
Technology Briefing . 22 
• VXI and PCI Will Coexist Quite Nicely 
Technology Newsletter . 27, 28 
• New laser sings the blues ... and red and orange and green 
• Wireless ATM LAN gives mobile caller access to MPEG-2 
video 

• Cordless modem technology eases e-mail, Internet access 
• Joint venture dials in on next generation of wireless paging 
• Three bulletins published for telecommunications community 
• Space-borne radar will revolutionize hazard watching 
Technology Breakthrough . 32 
• Embedded server core demonstrates the feasibility of 
high-performance and low-cost network computing 
• Interoperability specs for cable modems released amid 
industry fanfare 
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1 Gb/s Quad Port 
Bypass Circuit 
Integrating four port 
bypass circuits into one 
package reduces jitter 
accumulation, power, pin 
count and cost. 
[VSC7121] 

1 Gb/s 1 O-Bit 
Transceiver 
The industry ’s first 
integrated Fibre Channel 
transceiver offers low 
power (650 mW) and 
lowcost. [VSC7125] 

1 Gb/s Integrated 
Optoelectronic 
Receivers 
The world's first, they 
lower cost and real 
estate while improving 
sensitivity and noise 
performance. [VSC7800 
Family] 

1 Gb/s 20-Bit 
Transceiver 
The Fibre Channel 
industry’s first 20-bit 
transceiver reduces real 
estate, power and cost. 
[VSC7126] 

1 Gb/s 
Hub/Repeater 
This low cost, fully 
integrated hub circuit 
retimes 1 Gb/s Fibre 
Channel data and 
bypasses faulty ports. 
[VSC7120] 

1.25 Gb/s 10-Bit 
Transceiver 
The first Gigabit Ethernet 
transceiver provides the 
highest performance and 
lowest power (700 mW) 
solution. 
[VSC7135] 

1-800-VITESSE 
or www.vitesse.com 

SEMICONDUCTOR CORPOR 

READER SERVICE 149 

high bandwidth 
solutions 

A world of high volume, high 
bandwidth datacom solutions 

vite556

vsc”26

vsct«1W w ■ hen communications companies 
physical layer ICs for their Fibre Channel 
subsystems, they call Vitesse. We've been 
supplying 1 Gb/s communication ICs for six 
years, and are now shipping integrated 
Gigabit Ethernet transceivers as well as 
1 Gb/s optoelectronic receivers. 

Turn to the world’s leading producer of 
Fibre Channel devices for affordable, superior, 
proven performance. For your 
Communications Products Data Book, 
samples, or technical assistance, contact us 
now and explore new worlds of high 
bandwidth possibilities. 
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PIPS 

Manufacturers Of Active Fiber-Optic Components ...126 

PIPS Products . 131 

BOARDS & BUSES 

PC Graphics Watch . 139 
•1997: The year of technology on VME 

Embedded PCI Meets 68K: Some Bridging Issues ... 140 
As PCI proliferates, embedded systems designers need a 
way to bridge from the 68K-based CPUs to the PCI bus. 

Decoupling Opens Bottlenecks In VME64-Based DSP 
Systems . 147 
Host and secondary buses that operate independently 
clear roadblocks to maximum throughput. 

Consumers' Needs Fuel Innovations At Embedded Systems 
Conference . 153 
Conference and exhibition showcases new developments 
in design methods, standards, and technologies. 

What's On Board . 160 

Boards & Buses Products . 163 

Ideas For Design . 179 

Pease Porridge . 187 
• What’s all this FLOOBYDUST stuff, anyhow? (Part 5) 

Walt's Tools And Tips . 193 
• Analog Book Reviews 

New Products . 195 

European Products . 199 

New Literature . 200 
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Or one small step. 

Moving from CISC to RISC can make anyone feel jumpy. Scrapping your code. Blowing a ton 

on memory. Delaying time to market. But with Motorola's ColdFire technology, RISC performance 

is just a step away. The cost-effective ColdFire architecture is derived from Motorola's 68K family. 

So you can build on current product designs and programming experience to get products to market 

faster, with a smaller investment. In addition, the ColdFire technology maximizes your code density, 

minimizes the memory required to store it, and delivers unprecedented price/performance levels for 

cost-sensitive applications. To learn more about Motorola's ColdFire microprocessor family, call 

1-800-S21-6274 (ref. #HP00I). Or visit www.mot.com/coldfire. 

It'll improve your design by leaps and bounds. 

MOTOROLA 

© 1996 Motorola and ® are registered trademarks and Coldfire is a trademark of Motorola, Inc. All rights reserved. What you never thought possible. 
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I GHz Clock 
Oscillators, 
Less Than 
Bpsec Jitter! 

Master clocks, frequency multipliers, 
VCXOs, and programmable synthe¬ 
sizers, ideal for high performance 
computer, telecommunications, 
ATE, and data communications 
applications. 

• 300MHz-1GHz 

■ 10, 25, or 40 ppm stability 

■ Single supply operation 

• Extended temperature 
ranges 

• ECL/PECL logic 
compatibility 

SONET Designers! 
622.08 MHz VCXOs 
available NOW for 
your SONET applications! 
Call for further 
information and 
specifications. 

ro networks corp. 
3Z4 Clark Street, 

Worcester. MA 01606 

rail 
Tel. (508) 852-5400 

FAX (508) 853-8296 

E-Mail - sales0mnc.com 

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

MORE IN MICROELECTRONICS 
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SERIOUS 
MIXED-SIGNAL 

DEVELOPMENT COST 

• Expensive design time 

• Reticle/mask costs 

• Wafer prototype lot 



SERIOUS 
MIXED - SIGNAL 

COST REDUCTION 

THE FORESIGHT PROGRAM: BENEFITS OF MULTI-PROJECT 

SEMICONDUCTOR, INC. 

Partition the analog section, see results — silicon in 6 weeks 

Run multiple design iterations on the same silicon run, see results 
in 6 weeks - cut weeks or months off the development cycle 

Foresight technologies 0.6p, 0.8p, 1.2p, 2.Op 

Multiple design rules ORBIT, MOSIS, CMOSN, CMOSX 

Libraries for STD cell or gate arrays 

Contact Karen Blaylock, Foresight coordinator, 
at 888-441-2441 or see our web site for Foresight information. 
‘Prototype pricing starts at $4,500 

Orbit Semiconductor, Inc. 169 Java Drive, Sunnyvale, CA 94089 408-744-1800 Fax:408-747-1263 http://www.orbitsemi.com 

READER SERVICE 180 

A Dll GROUP COMPANY 

881-441-2441 
888-441-2440 fax 





EAI’s Jeff Spencer 

ON AN HP WORKSTATION. 

What’s your vision? 

You’ve got ideas. But do you have the 

tools to visualize them? You do with 

HP Technical Computing Systems. The 

leading price-performance HP UNIX -

and Windows' NT-based workstations 

and scalable supercomputers give 

you powerful graphics capabilities and 

real-time data analysis. So in addition 

to running world-class applications 

quickly and collaborating instantly with 

colleagues, you can make your vision 

a reality. Please call 1-888-844-6547 

or visit www.hp.com/go/technical 

Image courtesy of Engineering Animation, Inc Landscape photo courtesy of National 
Space Science Data Center UNIX is a registered trademark in the U S and 
other countries, licensed exclusively through X/Open Company Ltd Windows 
is a U S registered trademark of Microsoft Corp >©1997 Hewlett Packard Company 

ta HEWLETT" PACKARD 
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MEETINGS 

16 

MARCH 1997 
Embedded Systems Conference 
East, Mar. 10-12. Hynes Conven¬ 
tion Center, Boston, MA. Contact 
(617) 821-9222; e-mail: esce@ex-
poreg.com. 

PCB Design Conference West, 
Mar. 15-21. Santa Clara Convention 
Center, Santa Clara, California. Con¬ 
tact PCB Design Conference, P.O. 
Box 472, Canton, Massachusetts 
02021; (617) 828-9185; fax (617) 828-
8198. 

European Design & Test Con¬ 
ference (ED&TC ‘97), Mar. 17-
20. CNIT Conference & Exhibition 
Centre, Paris-La Defense, France. 
Contact ED&TC Conference Secre¬ 
tariat, CEP Consultants Ltd., 43 
Manor Pl., Edinburgh, EH3 7EB, 
UK; (44) 131-300 3300; fax (44) 131-
300 3400; e-mail: edtc@cep.u-
net.com. 

Antennas: Principles, Design, 
and Measurements (Short 
Course), March 18-21. Mission 
Bay, San Diego, California. Contact 
Kelly Brown, NCEE, 1101 Massa¬ 
chusetts Ave., St. Cloud, Florida 
34769; (407) 892-6146; fax (407) 892-
0406. 

Communication Design Engi¬ 
neering Conference, Mar. 24-26. 
Washington, DC. Convention Center, 
Washington, DC. Contact Denise 
Chan, Miller-Freeman Inc., (415) 
278-5231. 

Portable By Design Conference 
and Exhibition, Mar. 24-27. 
Santa Clara Convention Center, 
Santa Clara, CA. Contact Betsy 
Tapp, (201) 393-6075; fax (201) 393-
6073; e-mail: portable@class.org. 

Communication Design Engi¬ 
neering Conference, Mar. 25-27. 
Washington Convention Center, 
Washington, DC. Contact (617) 821-
9219; e-mail: cdec@exporeg.com. 

DSP World Spring Design Con¬ 
ference, Mar. 25-27. Washington 
Convention Center, Washington, DC. 
Contact Denise Chan, Miller Free¬ 
man Inc., (415) 278-5231; e-mail: 
dsp@exoreg,com. 

SOUTHCON ‘97, Mar. 25-27. 
Raleigh Civic and Convention Cen¬ 
ter, Raleigh, North Carolina. Contact 
Electronic Conventions Manage¬ 
ment, 8110 Airport Blvd., Los Ange¬ 
les, California 90045; (800) 877-2668 
ext. 243; fax (310) 641-5117; e-mail: 
southcon@ieee.word.org. 

Second Conference on The New 
Integrated Service Provider 
(Supercarrier ‘97), Mar. 26-28. 
Washington Vista Hotel, Washing¬ 
ton, DC. Contact (800) 822-6338 or 
(202) 842-3022 ext. 317; Internet: 
http://www.brp.com. 

Sixth International Verilog 
Conference, Mar. 31-Apr. 2. 
Santa Clara Convention Center, 
Santa Clara, CA. Contact MP Associ¬ 
ates, 5305 Spine Rd., Suite A, Boul¬ 
der, CO 80301; (303) 530-4562; fax 
(303) 530-4334; e-mail: ivcinfo@ivc-
conf.com. 

APRIL 1997 
INTERMAG ‘97, Apr. 1-4. Hyatt 
Regency Hotel, New Orleans, LA. 
Contact John Nyenhuis, School of 
Electrical Engineering, Purdue Uni¬ 
versity, West Lafayette, Indiana 
47907-1285; (317) 494-3524; fax (317) 
494-2706; e-mail: nyenhuis@ecn.pur-
due.edu. 

Surface-Mount Technology As¬ 
sociation, April 2. Gwinnett 
County Civic Center, Atlanta Geor¬ 
gia. Contact (770) 569-1822; e-mail: 
smta-info@t-tech.com; Internet: 
http://www.smta.org. 

IEEE International Reliability 
Physics Symposium, April 7-10. 
Adams Mark Hotel, Denver, CO. 
Contact IRPS Publishing Services, 
P.O. Box 308, Westmoreland, NY 
13490; (315) 339-3971; fax (315) 336-
9134; e-mail: 103227.2074@com-
puserve.com. 

IEEE Conference on Compu¬ 
ter Communications (INFO-
COM 97), April 7-11. Kobe, Ja¬ 
pan. Contact Tatsuya Suda, 
Deptartment of Information & 
Computer Science, University of 
California, Irvine, California 92717-
3425; (714) 856-5474; fax (714) 856-
4056; e-mail: suda@ics.uci.edu; In¬ 

ternet: http://www.ics.uci.edu/ 
infocom/ (North America); 
http://arpeggio.ics.es.osaka-u.ac.jp/ 
infocom.html (Japan). 

Fourth ASAT Conference , Apr 
4-16. San Francisco Airport Mar¬ 
riott, San Francisco, California. Con¬ 
tact Suzanne Graf, Project Manager, 
(541) 984-5204; fax (541) 343-7024; e-
mail: SGraf@Advanstar-Expos.com. 

IEEE International Conference 
on Acoustics, Speech, and Sig¬ 
nal Processing (ICASSP 97), 
Apr. 21-24. Gasteig Cultural and 
Convention Center, Munich, Ger¬ 
many. Contact Bernd Girod, 
Lehrst.f. Nachrichtentechnik, Univ, 
of Erlangen Nuremberg, Cauerstr. 7, 
D-91058 Erlangen, Germany; (49) 91-
3185-7101; fax (49) 91-3131-30840; e-
mail: b.girod@ieee.org. 

Sixth System Administration, 
Networking, & Security Con¬ 
ference, April 21-26. Baltimore 
Inner Harbor, Maryland. Contact 
USENIX Conference Office, 22672 
Lambert Street, Suite 613, Lake 
Forest, California 92630; (714) 588-
8649; fax (714) 588-9706; e-mail: con-
ference@usenix.org; Internet: 
http://www.usenix.org. 

IEEE International Conference 
on Robotics and Automation, 
April 21-27. Albuquerque Conven¬ 
tion Center, Albuquerque, New Mex¬ 
ico. Contact Jerry Stauffer, Intelli¬ 
gent Systems and Robotics Center, 
Program Office, MS0949, Sandia Na¬ 
tional Laboratories, Albuquerque, 
New Mexico 87185-0949; (505) 845-
8966; fax (505) 844-6161; e-mail: jd-
stauf@isrc.sandia.gov. 

First Convergence Technology 
& IC Expo, Apr. 22-24. InfoMart, 
Dallas, Texas. Contact Electronic 
Conventions Management, 8110 Air¬ 
port Boulevard, Los Angeles, Cali¬ 
fornia 90045; (800) 877-2668, ext. 243; 
fax (310)641-5117. 

15th IEEE VLSI Test Sympo¬ 
sium, April 27-30. Hyatt Re¬ 
gency Monterey, Monterey, Califor¬ 
nia. Contact Y. Zorian; (408) 
543-0146 ext. 227, e-mail: 
zorian@lvision.com. 
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WORLDWIDE FOR 

KNOWLEDGE IS POWER. 
DISCOVER THAT POWER 

CONFERENCE & EXHIBITION 

MARCH 24-27, 1997 

hi cam w 
” r¿ ¿ÚR GUEST ŒT" " 

Oyer 100 Exhibitors of Technology, 
Products, and Services 
Only PORTABLE BY DESIGN can offer you this great oppor¬ 
tunity to expand your knowledge, and hence, further your 
career in the fast-growing portable- product market. Take 
advantage of the latest design technologies for portable 
products— live demonstrations— hands-on product sam¬ 
plings—systems solutions—discussions with the experts— 
independent software and hardware vendors, and much 
more. This free offering enables you to join the community 
of design engineers, manufacturers, and suppliers at this 
fourth annual exhibition where hundreds of products are 
shown and discussed for the first time publicly. Meet the 
experts face-to-face and explore the many innovative av¬ 
enues to design solutions for portable products. 

FREE-ADMISSION REGISTRATION. Complete the form 
on the reverse side and present it to the registration booth on March 
25, 26, or 27 for your free admission to the exhibits, a $60 value. If 
you're interested in attending the Technical Conference, you may 
register at that time. For more information call 20 1 /393-6075; 
or Email: portable@class.org 

TECHNOLOGY CONFERENCE. For the fourth straight 
year, the Portable By Design Conference will present innovative 

AT THE 1997 EHrtable 
'Design 



Simply complete the form below and 
bring it with you to the registration desk 
to receive your FREE admission pass 
to the 1997 Exhibition MARCH 25, 26, 27, 1997 

Please type or print clearly. For additional registrations, please duplicate this form. 

NAME_ FIRST LAST 

TITLE 

COMPANY_ 

ADDRESS_ 

CITY_ STATE _ ZIP_ COUNTRY_ 

TELEPHONE _ FAX _ 

Please check at least one item in each section. 

I. YOUR JOB FUNCTION 

□ a. Design and Development Engineering 

□ b. Design and Development Engineering 

Management 

□ c. Engineering Services 

(Evaluation, QC, Reliability, Standards, Test, 

Other _ ) 

□ d. Engineering Services Management 

(Evaluation, QC, Reliability, Standards, Test, 

Other _ ) 

□ e. Basic Research Engineering 

□ f. Basic Research Management 

□ g. Manufacturing / Production Supervision 

□ h. Manufacturing /Production Management 

□ i. General/ Corporate Management 

□ j. Other_ 

2. YOUR RESPONSIBILITY/INFLUENCE 

□ a. Identify needs 

□ b. Recommend suppliers 

□ c. Specify suppliers 

□ d. Contact suppliers 

□ e. Recommend purchases 

□ f. Contact suppliers 

□ g. Approve purchases 

□ h. Other_ 

3. ANNUAL VALUE OF PURCHASES 
YOU INFLUENCE 

□ o. Less than $10,000 

□ b. $10,000 to $49,999 

□ c. $50,000 to S99,999 

□ d. $100,000 to $299,999 

□ e. $300,000 to $499,999 

□ f. $500,000 or more 

4. NUMBER OF EMPLOYEES 

□ o. Under 10 

□ b. 10-20 

□ c. 21-50 

□ d. 51-100 

□ e. 101-250 

□ f. 251 - 500 

□ g. Mote Thon 500 

5. YOUR COMPANY'S END PRODUCT(S) 

□ o. Laptops, notebooks, handhelds, and 

other mobile computers 

□ b. PCs, workstations, servers 

□ c. Computer peripherals, including 

PCMCIA modules 

□ d. Software monufacturer/developer 

□ e. Communications equipment 

□ f. Communications services 

□ g. Navigation equipment 

□ h. Network equipment 

□ i. Oato-collection devices 

□ j. Industrial controls 

□ k. Electronic test equipment 

□ I. Medical, prosthetics, pacemakers, etc. 

□ m. Avionics, marine, space, military equipment 

□ n. Automotive equipment 

□ o. Consumer electronics and appliances 

□ p. ICs and semiconductors 

□ q. Power source^supplies 

□ r. Electronic subassemblies 

(boards, modules, hybrids) 

□ s. Other components, materials, 

hardware and supplies 

□ t. Other_ 

6. YOUR MOST IMPORTANT AREA(S) 
OF INTEREST (Check all that apply) 

□ a. MicroprocessorVmicrocontrollers 

□ b. Logic design 

□ c. Digital signal processing 

□ d. Dota converters 

□ e. Displays 

□ f. Batteries 

□ g. Battery-management ICs 

□ h. PCMCIA (PC Cards) 

□ i. Dota-storoge devices 

□ j. Keyboards, keypads, other input devices 

□ k. RE devices 

□ I. Packaging 

□ m. Low-power ICs 

□ n. Project management 

□ o. Embedded software 

EXHIBITION HALL ONLY 3 DAYS 
$60 $ FREE 
KEYNOTE LUNCHEON 
Tuesday, March 25 at 12 noon, $35 

(Complimentary to all 

Technical Conference Attendees) 

□ YES, I will attend the Keynote Luncheon $_ 

TOTAL FOR REGISTRATION: $_ 

Portable by Design, 61 1 Route 46 West, Hasbrouck Heights, NJ 07604; 201/393-6075; Fax : 201/393-6073; Email: portable@class.org 
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A valuable tool for design 
engineers of portable, 
nomadic, mobile and 

transportable products. 

1997 Proceedings 
NOW AVAILABLE 

0 
Q 
LU 

PROCEEDINGS 
OF THE 
FOURTH 
ANNUAL 

Dort able hyQesígn 
CONFERENCE 
MARCH 24-27, 1997 

he 1997 Proceedings Of The Fourth Annual 
Portable By Design Conference, sponsored by 

Electronic Design, is now available for today’s 
portable OEM designer. The information in the 
proceedings will help you stay on the cutting edge 
of today’s innovative portable technology with over 
500 pages of vital, timely, and usable information— 
all bound in one handy reference book. This valu¬ 
able tool can be yours for $175 per copy, plus $10 
S&H. If you order now, you can receive the 1994, 
1995, 1996 and 1997 Proceedings for $295 plus $28 
S&H. Single copy issues of the 1994, 1995, 1996 
Proceedings are available for $100 each, plus $10 
S&H. 

The following is a sample of topics from the 
1997 Fourth Annual Portable By Design Conference: 
• Defining and Overcoming End-User Battery Frustrations 
• MCUs and CPUs for Portable Devices 
• Designing With Current and Future Battery Technologies 
• CPU Power Supply Voltages: How Low Can They Go? 
• Software: System Management and PC Card Issues 
• RF-Based Wireless LAN and WAN Technologies 
• Smart Battery Management Architectures Addressing Multiple 

Battery Chemistries 
• IR-Based Wireless Communications 
• Systems, Buses, and Architectural Issues 
• Thermal and Mechanical Considerations 
• Low-Power Analog Circuit Design 
• PC Cards and Other I/O 

I Portable by Design Proceedings Order Form Amount_ + Tax*_ = Total 

□ 1997 Proceedings: 
□ 1996 Proceedings: 
□ 1995 Proceedings: 
□ 1994 Proceedings: 
□ 1994/95/96 & 1997 Proceedings: 

NAME _ 

$175 + $10 s/h; # of copies_ 
$100 + $10 s/h; # of copies_ 
$100 + $10 s/h; # of copies_ 
$100 + $10 s/h; # of copies_ 
$295 + $28 s/h; # of copies_ 

‘Sales Tax (CA, CT, FL, GA, IL, MA. MN. NJ. NY, OH. PA, Wl, Canada 
residents add appropriate sales tax) 

Make checks payable to: 
PORTABLE BY DESIGN 

□ Check Enclosed 
□ MasterCard □ Visa □ American Express 

ACCT. NAME_ 
COMPANY_ 

EXPIRATION DATE_ 
ADDRESS_ 

ACCT # 
CITY _ STATE _ ZIP_ “ 

SIGNATURE_ 
Please return this form to: 
PORTABLE BY DESIGN • 611 Route 46 West • Hasbrouck Heights, NJ 07604 or call: 201/393-6075 • Fax: 201/393-6073 



ELECTRONIC DESIGN 

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

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

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

can be run from PC serial port. 

The CY545 is available from stock @ 
$75/each. $50/25. $45/100, $25/lk. 
The CY550 is similar to the CY545, 
with additional on-the-fly interactive 
control for systems requiring complex 
motions. Available from stock @ 
$95/each. $75.25, $57/100, $30/lk. 

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

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

EDITORIAL 

Privacy, Surveillance, And "Big Brother" 

The dazzling array of electronic equipment that is now available—cellular and 
portable telephones, personal digital assistants (PDAs), pagers, baby moni¬ 
tors, interactive cable systems, and laptop computers—is redefining our 

view of “privacy.” The proliferation of e-mail and the World Wide Web has 
brought the privacy problem to the fore “in spades.” Just who’s privacy is it any¬ 
way? Is it oui- right to have private conversations free from oversight and intru¬ 
sion as the Constitution would have us believe, or is it “big brother’s” equal, if 
not greater, right to listen in? 
We all know that for every weapon a counterweapon will surely be developed. 

When the telegraph was invented back in the 1840s, snoopers started to climb 
the poles to tap the wires and listen in on transmissions. This was followed by 
the development of coded transmissions and the passing of anti-tapping laws. 
That may have provided a measure of privacy, but it didn’t stop those intent on 
snooping; they simply developed more sophisticated countertechniques to listen 
in on the transmissions. The bottom Une is that there simply is no “ultimate” pri¬ 
vacy weapon. Sure, there are cryptographic and data-scrambling techniques 
that provide us with a high level of privacy, but no sooner are these developed 
than someone comes up with a countermethod to crack them. 

Nor would the government want there to be a perfectly secure communica¬ 
tions system—at least not for those who argue that criminals, spies, and terror¬ 
ists would have a free hand at making mischief. But that raises the question: 
“Who’s privacy is it anyway?” The answer is not that simple. There are legal pro¬ 
tections for the average citizen from unwarranted government intrusions, like 
court orders, before any “tapping” is undertaken. But recent events demon¬ 
strate that even without a court order, average citizens have been able to listen 
in on sensitive inter-computer and telephone conversation, with readily-avail-
able radio scanners and other listening devices. 

Privacy is still not completely defined. And given the rapid advancements in 
communications and computer technologies, its definition will become even 
murkier. Technological ingenuities are invading our traditional understandings 
of privacy at record levels. 

Citizens groups, industry, the legislature, and all interested parties must get 
together and come up with a common definition of how we should define privacy 
in terms of our present technological capabilities. Such a definition would be a 
moving target that will surely keep changing with technological advancements 
that are certain to continue. Are we ready for the Orwellian age? Give us your 
opinion, rallan@class.org. 

READER SERVICE NUMBER 101 



NEED INFORMATION STORAGE IN A HARSH ENVIRONMENT? 
THE VMEM-F1 DELIVERS! 

▲ Single slot solution, 3U/6U, up to 192 MByte Flash 
▲ Modular Flash in 4 MByte pages 
▲ Designed for harsh environments 
▲ Shock and vibration tolerant 
▲ Very low power consumption, Extended temperature 
▲ Flexible memory configurations (DRAM, SRAM) 

PEP - a provider of industrial solutions. 

PEP - your competent partner for industrial systems! READER SERVICE 181 

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



In times of rapid change, 
your system has to run fast. 

For fast answers, call us at: USA Tel:1-800-366-9782.Fax:1 -800-729-9288. GERMANY Tel:0211-650302.Fax:0211-6503490. 
THE NETHERLANDS Tel:040-445-845.Fax:040-444-580. SWEDEN Tel:08-638-0820.Fax:08-638-0388 FRANCE Tel:1 -3067-5800. 
Fax:1-3067-5899 SPAIN Tel:1 -504-2787.Fax:1 -504-2860. ITALY Tel:02-667541 .Fax:02-66754299. UK Tel:1 908-691 133.Fax:1 908-670290. 
HONG KONG Tel 2886-931 8. Fax:2886-9022. TAIWAN Tel:02-719-2377.Fax:02-719-5951 . KOREA Tel:02-551-0450.Fax:02-551-0451. 
SINGAPORE Tel:253-8311. Fax:250-3583. AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN Tel:03-3454-1111.Fax:03-3798-6059. 

On the Internet at http://www.ic.nec.co.jp/index_e.html 



Boost performance with 
our comprehensive line of 
high-speed DRAMs 

It’s tough to design for tomorrow 
in an era of accelerating change. 

But no matter how trends and 

technologies may vary, there’s one 
constant you can count on: the re¬ 
lentless need for speed, especially 
in high-end systems. Such as 
engineering workstations, multi¬ 
parallel-processor systems, ATM 

switches, PCs, graphics and games. 

To boost the performance of 
your high-end system, NEC offers 
a new generation of high-speed 

DRAMs. Our comprehensive lineup 

matches individual application needs 
with optimum price/performance 
solutions. 

□ EDO DRAMs: 4M, 16M, 64M 
□ Synchronous DRAMs: 16M, 64M 
□ Synchronous Graphics RAMs: 8M 

□ Rambus™ DRAMs: 8M, 16M, 18M 

Designer-friendly DRAMs 

As DRAM speeds increase, design¬ 
ers must devote special attention to 
noise and timing. You can depend 

on NEC for full support and in¬ 
depth experience. We also have 
the capacity to assure stable DRAM 

supplies. We’ve become a world 
leader in memories because of 

our unwavering commitment to 
customers and quality. For more 

information, contact NEC today. 

All trademarks are the property of their respective holders 

just imagine 
NEC MULTIMEDIA 

READER SERVICE 128 
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TECHNOLOGY BRIEFING 

^cxo 

Save real estate 
on your PCB with 
the Tiny"T" SMT 
VCXO 
• Performance is the same as 
full size VCXO's 
• Get more stuff on your PCB -
size is only .200" x .288" x .088" 
• Reduce your assembly cost -
handled by pick and place 
machine from tape and reel 
• You choose any frequency 
from 3 MHz to 45 MHz 
• Frequency Pull to ±150 ppm 
• Stability to ±20 ppm, 0 to 709C 
• For extended temperature 
choose -40 to +859C 

0.0 1.0 2.0 3.0 4.0 5.0 
Deviation Voltage (Vc) 

IHfELECTRONICS 
10 Commerce Dr • New Rochelle, NY 
(800)331-1236 FAX (914)576-6204 

email: mfsales@mfelec.com 
http://www.mfelec.com 

VXI And PCI Will Coexist Quite Nicely 

A statement caught my eye as I was reading one of those white papers that companies mainly put out to catch an editor’s eye. “The failure of the 
VXI bus has become a classic example of how multivendor standards can 

fail...” Competitive pressures had kept instrument manufacturers from coop¬ 
erating, according to Muneeb Khalid, president of Gage Applied Sciences 
Inc., Montreal, Quebec, Canada. 

I knew that the VXI hardware standard couldn’t be the problem. That had 
been a success from the start. But the VXIbus Consortium’s charter said 
nothing about software, and that had been a problem for VXI users. 

In fact, the lack of a standard operating system was the main cause of VXI’s 
failure, according to Khalid. In a phone conversation, he also defined failure: “This 
bus was supposed to take over all instrumentation. Back in 1989, that’s what was 
said about VXI. And it didn’t.” So although VXI is a good bus and has a large fol¬ 
lowing, it is a “relative failure” because it didn’t meet expectations, he said. 
The subject of the white paper actually wasn’t VXI but “The Power of PCI 

Bus Instrumentation,” which expresses Khalid’s 
feelings on what he sees as the emerging stan¬ 
dard for T&M, data acquisition, and instrumenta¬ 
tion. The VXI bus was very fast when it was de¬ 
signed in the late 80s, but the PCI bus has passed 
it by, he said. Not only is PCI much faster, it also 
is much less expensive. The PCI platform and 
cards cost much less than VXI hardware, and be¬ 
cause PCI is basically a PC-based system, it’s 
much easier and less costly to program. “The ex¬ 
pertise of programming for PCI is a lot more 
prevalent in the general population,” said Khalid. 
The only real advantage left to VXI is the 

standard’s trigger bus, he said. And Gage, a sup¬ 
plier of PC-based data-acquisition products, has 
gotten around that by adding to its cards a mez¬ 
zanine bus that connects multiple modules. That mezzanine bus is not part of 
the PCI standard, however. 
James Kimery, VXI product manager at National Instruments Corp., 

Austin, Tex., disagrees with Khalid. VXI’s original forecasts were very opti¬ 
mistic, he said. The bus was expected to replace IEEE-488 (GPIB), but it has¬ 
n’t. Still, VXI is a $450 million industry and growing fast, said Kimery. NI is a 
major player in both VXI and PC-based instrumentation, including PCI bus. 

Kimery said many people felt VXI was too difficult to use early on. “I don’t 
think it was a question of operating system standardization, but a question of 
I/O software and a standard instrument driver model based on that standard 
I/O software,” he said. The VXIplug&play Systems Alliance was established 
to address this problem. It’s efforts have been an “unqualified success,” he 
said, because all vendors stood to gain from it. 

Speed isn’t a factor either, said Kimery. He noted that the VME64 protocol 
doubles VXI bandwidth to 80 Mbytes/s and newer VME standards jump to 160 
and 320 Mbytes/s. “Most users don’t need these eye-popping numbers,” he said. 
“But both buses will remain viable in the ftiture as far as data transfer rates go.” 

Kimery agreed that VXI can be more expensive to buy and run, but he noted 
that most PCI computers have only three or four slots, due to load impedances 
and reflections. Going to a larger system can be much more costly. VXI has 
many other advantages, he said, including standards for shielding, electromag¬ 
netic radiation, and susceptibility; larger card sizes, and the VXI local bus. 

The bottom line: With VXI, PC-based data acquisition, and that old standby, 
GPIB, designers have some pretty good choices available. VXI and PCI, in partic¬ 
ular, will be around for some time, with the promise of continued improvements in 
the future.jnovelli@class.org. 
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Supercharge 
Your C/C++ Development 

X LabWindows/CVI ►-
/ Virtual Instrumentation Tools for C/C++ 

-¡□lx. 

Powet 

Output Temp 

40.00 

30.00 
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10.00-

0.00' 

L.ogin Load Jest Sequence Edit Parameters database 

Waveform Display 
way to take advantage of 

C/C++ for your next test 

system. Designed for 

engineers, LabWindows/CVI 

delivers powerful 

Virtual Instrumentation 
Time (sec) 

tools that are compatible with 

the leading 32-bit Windows 

C/C++ compilers. With its 

easy-to-use interactive development 

environment, you can: 

Quickly design virtual instrument front panels 

Perform extensive waveform analysis, FFTs, filters, and statistics 

Choose from more than 600 GPIB, VXI, and serial instrument drivers 

Acquire data with plug-in DAQ boards 

Discover a faster, easier 
Shutdown! 

RPMs 

Voltage 1 

Voltage 2 

f 4000 X 
3000 5000 

2000 A 6000 

1000^^7000 
L o 8000 J 

0 00 5.00 

ct. Automated T est System 

Call today and supercharge your next test system with the new 

LabWindows/CVI virtual instrumentation tools for C/C++! 

CT NATIONAL 
►instruments 

The Software is the Instrument* 

U.S. Corporate Headquarters 
Tel: (512) 794-0100 • Fax: (512) 794-8411 

info@natinst.com • www.natinst.com 
Worldwide network of direct offices and distributors. 

C Copyright 1997 National Instruments Corporation. All rights reserved. 
Product and company names listed are trademarks or trade names oí their respective companies. 

Call for your 

FREE evaluation 

software today. 

(800) 433-3488 
(U.S. and Canada) 
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SmartVoltage 

For additional product information, visit Micron's 
WWW site at http://www.micron.com/flash or call 
Micron DataFax at (208) 368-5800 and request #2358. 

• Service 
• Reliability 
Availability 

IT 
FITS Drop-in 

Compatibility 

8000 S. Federal Way, Boise, ID 83707-0006 
Telephone (208) 368-3900 • FAX (208) 368-4431 
E-mail: prodmktg@micron.com 
Internet: http:/ www.micron.com/flash 
Customer Comment Line: ( 800) 932-4992 
FAX ( 208) 368-4617 
Micron DataFax is a service mark of Micron Technology, Inc. 
Micron Quantum Devices’ products arc distributed by Micron 
Semiconductor Products. Inc.. and ils affiliated companies. 
Smarts is a trademark of Intel Corporation. 
<1996 Micron Quantum Devices 

introducing tnicron s 
industry-standard 
boot block Flash. 
Looking for flash memory that’s got it all 
together? Consider Micron's boot block flash 
memory with SmartVoltage Technology. It 
combines compatibility and flexibility' with 
proven Micron reliability for a solution that fits 
your needs as easily as it fits your application. 

• 1(M)% compatibility means the same pinouts, 
functions, and electronic IDs as Intel for a true 
“drop-in" solution. 

•SmartVoltage Technology provides 3-3V or SV 
read voltages (Ver) and SV or 12Vprogramming 
voltages (Ver) for maximum operational 
flexibility on a single chip. 

• Micron’s quality-controlled and highly efficient 
production process delivers greater product 
reliability and availability at a competitive 
price. 

Regardless of the application, whether it’s 
firmware for PC BIOS, op code storage in 
cellular phones, or font storage for printers, 
Micron’s boot block flash memory with 
SmartVoltage offers you the best fit! 

MICRON 
■ QUANTUM DEVICES. INC. 

Memory Part Package/# of Pins 
Configuration Number SOP TSOP-I 

256K X 8 MT28F002B1 - 40 

"128K X16 / 256K x 8 MT28F200B1 44 48 

512Kx8 MT28F004B1 - 40 

"256K x 16/512K x 8 MT28F400B1 44 48 

1 Meg x 8 'MT28F008B1 - 40 

"512K x 16/1 Meg x 8 ‘MT28F800B1 44 48 
•.»■liable 2097 "Intel* Smarts’ Compatible 



Í You Think Omron Only Makes Relays, 
Read Between Our Lines. 

It’s true we're the world's number 

one relay supplier. So it’s not 

surprising to learn that design engineers 

and specifiers know us for our relays. 

But we also manufacture the 

world’s most complete line of switches 

and photomicrosensors. 

For years we’ve been building all 

types of switches, photomicrosensors, 

and relays for leading companies that 

manufacture telecommunications 

products, home and office electronics, 

computer peripherals, appliances, and 

HVAC equipment, just to name a few. 

Proven reliability 
makes Omron 
relays, switches, 
and photo¬ 
microsensors the 
preferred choice 
of design engineers 
and specifiers 
worldwide. 

What does all this mean? That’s 

simple. Our expertise has led to the 

development of standard components 

for all kinds of applications. And when 

you can fit a standard switch to your 

custom application, you’re looking at a 

considerable cost savings. Plus you’ll 

see your design go into production that 

much faster. 

In switches alone, we have basic 

switches, mechanical keyswitches, 

rotary and in-line DIP, thumbwheel and 

rocker switches, amplified and non¬ 

amplified photomicrosensors, PCB 

mount and connector-ready photo¬ 

microsensors, as well as lighted and 

oil-tight pushbuttons. 

And everything Omron makes is 

100% tested, available to you world¬ 

wide, and backed up by outstanding 

technical and distribution support. 

To find out if Omron has the 

component solution you’re looking for, 

call now to receive our Standard 

Products Catalog or visit our web site at 

http://www.oei.omron.com. For a 

directory of techinical data sheets, call 

ControlFax at 1-847-843-1963 and ask 

for document #50. 

If you respond to innovation and 

more efficient ways of doing business, 

it’s a story worth reading. 

1 -800-55-OMRON 

ASK FOR OUR STANDARD PRODUCTS 
CATALOG. IT S FREE! 

omRon 
WE HAVE THE FUTURE W CONTROL 
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Ultra SCSI Termination 
Step 1 : Rewrite The Specs 

Ohms VcJts Capacitors 

✓ MAXIMIZE BANDWIDTH: 35 MHz 
✓ MAXIMIZE OUTPUT CURRENT: 24mA 

✓ ELIMINATE COMPENSATION CAPACITORS 

Active Low 

i 
1 

Active High 

95323 

Meet UltraMAX 
For UltraSCSI, you need more than the same old, 
terminators with the same old specs. You need 
UltraMAX terminators from Linfinity ! Here's why: 
• Improved, adaptive non-linear mode architecture 
• Faster bandwidth — to 35MHz 

EVAL Board shows 
UltraMAX needs no 

• Eliminates need for com¬ 
pensation capacitors — 
saves space and cost 
• Provides 24mA continu¬ 
ous current 
• Fewer data errors, more 
reliable Wide and Narrow 
UltraSCSI designs 

• Comprehensive line of 
SCSI products available 

including transceivers and terminators 

Linfinity Microelectronics, 
11861 Western Avenue, 
Garden Grove, CA 92841 
Phone: 714-898-8121 
Fax: 714-372-3566 

For your Design Kit including application notes, 
samples and an Evaluation Board 
call, fax or write: ^Lwf^lTY 

New '96'97 DataBool 

® ¿infinity 
MICROELECTRONICS 

Call 800-LMI-7011 
compensation capacitors! Visit our Web site http://www. linfinity. com 
ACI Electronics 800-645-4955, All American 800-573-ASAP, Bell Industries 800-BUY-BEU, FAI Electronics 800-677-8899, Falcon Electronics 800-444-4744, 

Future Electronics 800-388-8731, Jaco Electronics 800-989-5226, Jan Devices 818-757-2000, Marsh Electronics 800-558-1238, Zeus Electronics 800-52-HIREL 
™ UltraMAX is a trademark of Linfinity Microelectronics Inc. 
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The most advanced prototype of a wireless asynchro¬ nous transfer mode (ATM) local-area network 
(LAN) was recently achieved. Developed by Lucent 

Technologies’ Bell Labs, it features wireless laptop com¬ 
puters that run MPEG-2 video and Internet content in a 
building environment. The advance stems from the 
company’s joint Mobile Information Infrastructure 
(Mil) project with Sun Microsystems. The project ad¬ 
dresses key technological challenges for wireless high¬ 
speed networking in order to provide digital video and 
multimedia services to wireless information appliances. 
An architecture of wireless ATM LANs are intercon¬ 

nected through ATM switches in the prototype. Each 
wireless ATM LAN consists of portable base stations 
(PBSs), enabling wireless coverage for mobile laptops. 
High-speed wireless (radio or infrared) links are sup¬ 
plied between the laptops and the PBS, which is com¬ 
pact (coffee-can size) and can be deployed in a flexible 
and reconfigurable manner to provide end-to-end ATM 
connections to mobiles. 

The prototype basically highlights key aspects of the 
Mil, incorporating several advanced technologies. For in¬ 
stance, there’s a 10-Mbit/s infrared wireless link between 
mobiles and PBSs that’s capable of low-overhead, single 
ATM cell transmissions. An efficient demand-assignment-
based MAC protocol, called DQRUMA, offers priority¬ 
based scheduling in the downlink and uplink directions. 
A data-link-layer protocol founded on an adaptive 

scheme is used to implement ATM cell-based forward 

error correction using Reed-Solomon coding. Mobility 
management software performs fast location and con¬ 
nection management, and performs rerouting of con¬ 
nections during handoffs. Also included is real-time 
MPEG-2 video viewing and high-speed wireless Inter¬ 
net connectivity for mobile laptops, re 

Wireless ATM LAN Gives Mobile 
Callers Access To MPEG-2 Video 

New Laser Sings The Blues... 
And Red And Orange And Green 
Full-color projection displays or high-density optical 

data-storage applications may benefit from an all-
solid-state laser that produces four visible colors. 

The laser, developed by researchers at the Los Alamos 
National Laboratory, Los Alamos, N.M., can be tuned to 
produce red, orange, green, and blue light. 

The new device’s ability to generate blue light is par¬ 
ticularly significant because blue has been difficult to 
produce reliably and efficiently from solid materials. 
The researchers employed a phenomenon called a pho¬ 
ton avalanche. They placed two kinds of impurities in a 
zirconium-fluoride-based glass. The impurities, which 
are triple-charged ions, act as both energy donors and 
acceptors, while readily absorbing more energy from an 
infrared pump laser. As these excited ions release en¬ 
ergy to yield less-excited ions, they produce light. The 
color of the light depends on the specific lower-energy 
state to which the laser is transitioning. 

For more information, contact Kathy DeLukas, (505) 
665-9201 or duke@lanl.gov. .in 

Joint Venture Dials In On Next 
Generation Of Wireless Paging 

An agreement reached between Socket Communica¬ 
tions Inc., Newark, Calif., and Cetronic AB, 
Sundsvall, Sweden, is expected to lead to a novel 

line of wireless data-paging products, eventually opening 
up new applications and markets for mobile computing. 
Socket Communications is the leading supplier of pag¬ 
ing-based mobile computer products in the U.S., while 
Cetronic is the leading supplier of paging-based compu¬ 
ter products in Europe. The products will take advan¬ 
tage of the newest paging protocols in each market and 
will incorporate technology from both companies. 

Cordless Modem Technology 
Eases E-mail, Internet Access 

Phooey with phone cords. A low-cost cordless mo¬ 
dem technology developed by IBM Research Div., 
Yorktown Heights, N.Y., and Kyushu Matsushita 

Electric Co. Ltd (KME), Fukoka, Japan, should make 
Internet and e-mail access more convenient for home 
and small-office computer users. KME is a subsidiary of 
Matsushita Electric Industrial Co., best known for its 
Panasonic products. 

Cordless modem technology is based on the same 
principle as cordless telephones, enabling users to go 
on-line without physically connecting to a phone jack. 
Data is transmitted directly between the PC and a 
small device connected to the phone jack. What this 
means is that home and small-office users can receive e-
mail, surf the World Wide Web, or run videoconferenc¬ 
ing or simultaneous voice and data applications without 
climbing under desks or rearranging furniture to reach 
the nearest phone outlet. 
No software, driver, or operating-system changes to 

PCs are required, so the new technology is literally pro¬ 
vides “plug-and-play” convenience. The cordless mo¬ 
dem, based on IBM Research patent-pending technol¬ 
ogy, delivers V.34 connections at up to 28.8 kbits/s using 
a modified radio architecture similar to that used in to¬ 
day’s 900-MHz cordless telephones. Because the tech¬ 
nology is based on existing protocols, IBM and KME 
anticipate developing products that support high-speed 
analog modem data rates at affordable costs. For more 
information, call IBM at (914) 945-3738; or Panasonic at 
(201)348-7184. RE 
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Through the agreement, the new line of products will 
serve both the U.S. and international markets. For the 
U.S., the first product will be a new generation of Socket’s 
PageCard based upon the new FLEX paging protocol. 
The PageCard, which currently uses the existing POC-
SAG paging protocol, is a data pager with a PC card in¬ 
terface that receives paged data or messages and down¬ 
loads them into a handheld PC or notebook computer. 
F or the European market, Cetronic will market its 

products under its RadioCard name, creating a device 
similar to the PageCard that uses the ERMES protocol. 
The devices will remain fully operational with both 
Cetronic and Socket existing software interfaces. The 
FLEX and ERMES protocols were selected due to 
their superior reliability, faster transmission speed, and 
a much-enhanced efficiency in utilizing the paging infra¬ 
structure. Thanks to these advanced protocols, new ap¬ 
plications are possible for delivering time-critical data 
to mobile workers, such as broadcasting or narrowcast¬ 
ing from the Internet or intranets. 

For more information, log onto Socket’s web site at 
http://www.socketcom.com. re 

Three Bulletins Published For 
Telecommunications Community 

The Telecommunications Industry Association (TIA) recently released three Telecommunications Sys¬ 
tems Bulletins: TIA/EIA-TSB76 “IS-41-C En¬ 

hancements for Personal Communications Systems 
(PCS) Multi-Band Support,” TIA/EIA-TSB72 “Cen¬ 
tralized Optical Fiber Cabling Guidelines,” and 
TIA/EIA-TSB67 “Transmission Performance Specifica¬ 
tions for Field Testing of Unshielded Twisted-Pair Ca¬ 
bling Systems.” 

The TSB76 document presents recommendations for 
supporting multiband handoffs, specifically intraband 
intersystem handoffs, interband intersystem handoffs, 
and handoffs for mobile stations (MSs) supporting vari¬ 
ous services. Among the services included are Ad¬ 
vanced Mobile Phone Service (AMPS), Call Division 
Multiple Access (CDMA), Time Division Multiple Ac¬ 
cess (TDMA), and Narrowband Analog Mobile Phone 
Service (NAMPS). The recommendation support mo¬ 
bile-station identification based only on a mobile identi¬ 
fication number (MIN). 

The TSB72 specifies implementation guidelines and 
connecting hardware requirements when implementing 
centralized optical-fiber-cabling systems. The guide¬ 
lines are intended for those single-tenant users who in¬ 
tend to deploy centralized electronics versus distrib¬ 
uted electronics, and those who want an alternative to 
locating the cross-connection in the telecommunications 
closet. 

The TSB67 details the electrical characteristics of 
field testers, as well as test methods and minimum 
transmission requirements, for unshielded-twisted-pair 

(UTP) cabling. The UTP cabling-link specifications are 
intended to be consistent with the three categories of 
UTP cable and connecting hardware specified in a pre¬ 
vious document (TIA/EIA-568-A) entitled “Commer¬ 
cial Building Telecommunications Cabling Standard.” 
Field-tester characteristics needed for swept/stepped 
frequency measurements reaching 100 MHz are de¬ 
scribed for consistency and accuracy reasons. 

To obtain any or all of these documents, contact 
Global Engineering Documents at (800) 854-7179. re 

Space-Borne Radar Will 
Revolutionize Hazard Watching 

Stanford University’s Howard Zebker (geophysics 
and electrical engineer) is one of the inventors of a new 
technology that uses radar pictures taken from 500 
miles or more up in space to track tiny movements in 
the surface of the Earth, like the flow of a glacier in 
Chile or the build-up of strain on a California earth¬ 
quake fault. The technology, called synthetic aperture 
radar (SAR) interferometry, can show, for example, the 
pulsing over plus or minus a quarter-inch of the molten 
material in a volcano’s magma dome. 

Zebker received his doctorate from Stanford and re¬ 
turned after 11 years at the U.S. National Aeronautics 
and Space Administration’s (NASA’s) Jet Propulsion 
Lab (JPL). There a team of scientists were using SAR 
interferometry to map the surface of Venus. Then they 
turned the radar around toward Earth itself and used 
the data to make detailed, three-dimensional topo¬ 
graphic maps. Zebker started to look at how the tech¬ 
nology could show the topography on the move, even 
measuring the speed of ocean currents. 

It is envisioned that a satellite with SAR capability 
would circle the earth, mapping volcanoes, earth¬ 
quakes, and glaciers that are active, with each pass be¬ 
ing compared to the previous ones. This could alert sci¬ 
entists to movements as small as a quarter-inch, and 
possibly provide a much earlier warning to a natural 
hazard that’s on its way to becoming an event. No such 
civilian satellite exists, but two proposals have been 
made to NASA. Meanwhile, satellite capacity has been 
launched by Japan, Canada, and the European Space 
Agency. The data being collected is only available to 
American scientists on a limited basis, and Zebker has 
some limited access to the data coming from Canada’s 
Radarsat and Europe’s ERS-1. 
A retrospective use of SAR data was made in the 

study of the magnitude 7.3 Landers earthquake in 
southern California in 1992. The study showed not only 
how the surface near the epicenter changed due to the 
quake, but also how strain relaxed along a number of 
connecting faults in the months after the quake. 
F or comment, contact Howard Zebker at Stanford at 

(415) 723-8067, or you can browse his home page at 
http://ee.stanford.edu/~zebker/. PMcG 



ISO9001 CERTIFIED 

New Product Update 

New, Switched-lntegrator Transimpedance Amplifier 
IVC102 is a precision integrating amplifier with FET op amp, on-chip integrating capacitors, 
and low leakage FET switches that can convert low-level input current to output voltage. 
It integrates low-level input current for a user-determined period, and stores the resulting 
voltage on the integrating capacitor. The output voltage can be held for accurate 
measurement. Ideal for amplifying low-level sensor currents from photodiodes and 
ionization chambers, as well as leakage current measurement and current/charge-output 
sensors. ICV1 02 can integrate positive or negative input current. Key specs: 750fA max 
input bias current, 0.005% nonlinearity, low charge injection, and fast pulse integration. 
Available in 14-pin plastic DIP and SO-14 surface-mount packages and priced from 

$4.25 in 1000s. 

Reader No. 80 FAXLINE No.l 1329 

Single Supply Low Power Operational Amplifiers 
0PA234 series of single supply general purpose op amps features low power and excellent 
de performance. Available in single (0PA234). dual (0PA2234) and quad (0PA4234) 
versions—they’re pefect for portable and battery-powered applications. In single supply 
operation, the input common-mode range extends below ground and the output can 
swing to within 50mV of ground. It can drive large capacitive loads—up to 10.OOOpF in 
unity gain. Dual and quad feature completely independent circuitry for lowest crosstalk 
and freedom from interaction. Key specs: 2.7V to +36V (±1 .35V to ±18V) supply range, 
250pA/amp quiescent current, 25nA max input bias current, and 10OpV max offset voltage. 
Single and dual are available in 8-pin DIP and SO-8 surface-mount packages; quad in 
14-pin DIP and SO-14 surface-mount packages. 0PA234 is priced from $0.98 in 1000s; 

0PA2234 is $1.76: 0PA4234 is $3.23 

New Product Guide 
Our new Product Guide highlights 
industry-standard and recently 
introduced products. This 90 
page brochure contains product 
descriptions and applications, 
circuit diagrams, specifica¬ 
tions, selection guides, and 
selection trees. Use it as a 
quick reference for easy 
product selection. Free 
from local salesman or call (800) 548-6132 

Reader No. 82 

Precision 3-Port 
Isolated Amplifier Family 
IS0253, IS0254. ISO255, and IS0256 comprise a new 
family of precision, three-port isolated amplifiers specifically 
designed for industrial and process control applications. 
ISO253 is a buffer amp; IS0254 is a programmable gain 
amp; IS0255 is an instrumentation amp, and ISO256 is an 
operational amp. All have a 1500Vrms continuous isolation 
rating and 2500Vrms for one minute—they’re ideal for 
applications such as thermocouple, RTD, and pressure 
bridge isolators, medical instrumentation, power monitoring, 
analytical and biomedical measurements, and test equipment. 
All are available in a 0.6" 28-pin plastic DIP package. 

ISO253 key specifications: 
Nonlinearity . ±0.01% 
IMR. 115dB at 50Hz 

IS0253 is priced from $36.40 in 1000s. 

IS0254 key specifications: 
Gain . 1, 10, 100, 1000, 
Input bias current . 5nA 
Voltage output . ±1 0V 
Input offset voltage. ±625pV 
ISO254 is priced from $43.70 in 1000s. 

ISO255 key specifications: 
Gain . 1 to 10,000 

Input bias current . 10nA 
Input offset voltage. 125pV 
IS0255 is priced from $41.85 in 1000s. 

IS0256 key specifications: 
Nonlinearity . ±0.046% 
Input bias current . 3nA 
ISO256 is priced from $39.15 in 1000s. 

Reader No. 81 FAXLINE No. 11318 Reader No. 83 FAXLINE No. 11310, 11308, 11312, 11311 

Burr-Brown Corporation 

BURR -BROWN 8

Burr-Brown Corporation • P.O. Box 11400 • Tucson, AZ • 85734-1400 • Call (800) 548-6132 or use F INLINE (800) 548-6133 • http://www.burr-brown.com/ 





SINGLE POWER-SUPPLY 

EXPLORE 
Go farther with your designs. AMD’s 2.7 volt-only flash 

provides the flexibility your new products require: 

the industry’s lowest power consumption, high speeds 

and an extended operating range of 2. 7-3. 6 volts 

AMD’s flash requires only one power supply. It’s the 

ideal solution for innovative battery-powered devices 

like today’s hottest handheld GPS devices, cell phones 

and PDAs. Take your designs where no one else has 

gone before and let AMD’s single power-supply flash 

get you there. To learn more please contact us today 

AMD’s 5.0 volt-only 

and 2.7 volt-only 

Flash families give 

you the industry’s 

widest range of 

design options. 

The Global Positioning 

System from Magellan 

combines GPS 

navigation with two-

way digital messaging 

via the ORBCOMM 

satellite system. It’s 

not available until early 

'97, but you can get 

the 2.7-volt only flash 

technology inside it 

from AMD today. 

1-800-222-9323 http://www.amd.com 

AMD? 
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TECHNOLOGY BREAKTHROUGH 

Embedded Server Core Demonstrates The 
Feasibility Of High-Performance And Low-
Cost Network Computing 

Acore technology for the develop¬ 
ment of highly-optimized net¬ 
work servers has been demon¬ 

strated by the Network Power & 
Light (NP&L) Div. of Mylex Corp., 
Fremont, Calif. The company believes 
that the concept “has the potential to 
dramatically change the landscape of 
network computing.” 
The new concept integrates 

Mylex’s advanced hardware and soft¬ 
ware technology with a high-perfor¬ 
mance microprocessor. The result is a 
low-chip-count embedded network 
server the company calls NetEngine. 
Incorporating industry-standard pe¬ 
ripheral and network connections as 
well as a real-time operating system, 
NetEngine is said to form the basis of 
a complete network server in a very 
small and low-cost package. NP&L es¬ 
timates that the technology will be 
available later this year for about $600 
in small quantities. 
A key aspect of NetEngine is that 

it’s completely independent of both 
the operating system and the platform 

it’s based on. The company foresees 
that the new concept will make obso¬ 
lete the use of traditional high-end 
PCs—and their associated costs and 
complexities—in numerous network 
applications, including entry level 
servers, thin servers, and network-at¬ 
tached devices. 

Presently, PC-based fde servers, 
which represent over half of all server 
installations, are used for storing and 
retrieving data. The way NP&L sees 
it, this is a clear architectural mis¬ 
match because PCs were designed for 
running applications, not moving data. 
The new NetEngine technology will 
streamline file-server architectures 
for data movement, RISC CPU pro¬ 
cessing, and intelligent design, result¬ 
ing in higher performance, lower cost, 
and an easier-to-use system. 
As the responsibilities and com¬ 

plexities of conventional network 
servers have grown, so too has their 
cost, complexity, and manageability. 
What is happening is that these 
servers are starting to become more 

centralized, and are thus taking users 
away from the distributed networking 
approach file servers began with. The 
move to client-centric networking is 
thus ushering in a new server para¬ 
digm (Fig. 1). 

The NetEngine server is aimed at 
reversing this trend and bringing back 
the decentralized approach. Accord¬ 
ing to its developers, this embedded 
server idea has a large number of ad¬ 
vantages over conventional general-
purpose file servers. 

The NetEngine concept will ini¬ 
tially be based on the Intel i960 micro¬ 
processor. Two potentially large appli¬ 
cations, entry-level file servers and 
plug-and-play network attached stor¬ 
age servers, are thought to be major 
targets for the server 

“Finally, servers will be easy to in¬ 
stall and use as a television set,” says 
Greg Brasier, NP&L’s director of mar¬ 
keting. “Just plug them in and turn 
them on. No longer will users be re¬ 
quired to spend hours in the arcane 
mysticism of typical server installa¬ 
tions,” he adds. 

The NetEngine concept works by 
extracting solution sets from the gen¬ 
eral-purpose server of today and mov¬ 
ing those solutions to a more opti¬ 
mized environment. This allows for 
the optimization of hardware and soft¬ 
ware to be used for the network ser¬ 
vices desired and then embedding all 
of the resultant parts into a chip or a 
chip set, or an extensible and small¬ 
footprint pc board (Fig. 2). The level of 
integration then becomes simply a 
function of semiconductor processing 
technology, increasing with decreas¬ 
ing chip line widths. 

The NetEngine concept eliminates 
the need for a number of components 
normally used in typical file servers. 
For example, keyboards, monitors, 
large enclosures, and expansion slots 
are all eliminated, with a resultant 
cost and space savings. Moreover, an 
embedded server doesn’t require the 
user to purchase or learn how to oper¬ 
ate a network operating system. 

Servers based on NetEngine will 
allow network administrators to opti¬ 
mize subnetworks within an organiza¬ 
tion, and thereby enable work groups 
to share files without tieing up an en¬ 
tire local-area network (LAN). The 
off-loading of data-movement re¬ 
quests from high-end application 

Lina conventional centralized file server, a myriad of tasks are called upon to be performed 

leading toward a client-centric networking approach. 
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Atmel's Done It Again, now There's 
♦t» lY. ‘ 

Get to market faster! atmel's 8-bit 

flash MCUs cut manufacturing time 

BY ELIMINATING THE UV-ERASE CYCLE AND 

STREAMLINING YOUR PRODUCTION LINE. 

Atmel’s AT89S family of MCUs are 

programmed via the industry-standard 

Serial Peripheral Interface, so whether 

of on-chip 

EEPROM data 

memory 

for better 

integration 

and improved 

system security. 

The old, time and parts consuming method. 

Board 
Test 

X X Program 
Parts & MCUs ) Assembly / in System 
from Inventory A A 

it's a field 

upgrade 

or a last 

minute 

Part Flash On-chip EEPROM ISP 

AT89S8252 8K 2K Yes 

AT89S53 12K No Yes 

Streamlined flow made possible 

by Atmel's new Flash MCU devices. 
Someday everyone will 

build microcontrollers this way. 

Today, get them from Atmel. 

Call 1-800-365-3375 for more 

information from the Flash MCU 

company. 

change in manufacturing, your product 

is a success. Plus, they're footprint and 

code-compatible with 80C52 products. 

In addition, the AT89S8252 has 2K bytes 

ÆmEL 
E-MAIL: literature@atmel.com 
FAX-ON-DEMAND: 
(8D0) 292-8635 (North America) 
(408) 441-0732 (International) 
WEB SITE: www.atmel.com 
CORPORATE HEADQUARTERS: 

2325 Orchard Parkway, San Jose, CA 95131 
TEL: (408) 441-031 1 FAX: (408) 487-2600 

READER SERVICE 96 



l
E
C
T
R
O
N
I
C
 D
E
S
I
G
N
 /
 M
A
R
C
H
 3

,
1
9
9
7
 

TECHNOLOGY BREAKTHROUGH 

2. With the NetEngine concept from the NP&L Div. of Mylex Corp., 

optimized hardware and software can be selected for an application. 

These can then be embedded into a network-server chip, chip set, or a 

small-footprint pc board. 

servers increases the perfor¬ 
mance of other application 
servers within a network. 

According to NP&L, the 
embedded network server 
concept will be “of tremendous 
value” to the NetPC architec¬ 
ture that’s being promoted by 
Microsoft and Intel, among 
others. For now, the concept is 
receiving a lot of early support 
from the industry. 

The NetPC thin client ref¬ 
erence platform calls for a 
Pentium microprocessor to 
be used. Actually, any micro¬ 
processor could be used. 
The choice of an applica¬ 

tions processor using the 
NetEngine concept depends 
on the application itself. For 
example, moving data,which 
is the principle function of a 
file server, optimally requires 
the use of an I/O processor 
that’s tightly coupled with a 
real-time operating system, not an ap¬ 
plication processor with a scaled-down 
version of a general-purpose operat¬ 
ing system. 

States Jim Kearns, marketing man¬ 
ager for Intel’s Enterprise Computing 
I/O Div., “We’re very excited about 

The competition between the telcos 
and the cable industry for the 
privilege of wiring the American 

household has taken a significant turn 
with the introduction of a set of inter¬ 
operability specifications for cable 
modems. The specifications define the 
radio-frequency interfaces between a 
network’s headend and its modems, 
the network's security provisions, and 
its opérations-support interface. A 
minimum downstream-data rate of 27 
Mbits/s will be provided by equipment 
complying to this new specification. 

This technology should permit 
manufacturers to design and produce 
interoperable equipment, capable of 
supporting transparent, two-way 
transfer of data, using Internet proto¬ 
cols between cable headends and cable 
customers. To ensure maximum flexi-

this new division of Mylex and the 
technologies they are bringing to the 
market. Mylex has been closely in¬ 
volved with Intel for years, helping to 
steer the direction of the i960 proces¬ 
sor family. This innovative use of key 
features of the Í960RD I/O processor 

bility, the specification contains provi¬ 
sions for upstream channels from 
users to be supported using either RF 
channels within the cable system , or a 
conventional telephone line as a re¬ 
turn path. 

The development effort was headed 
by the Data-0ver-Cable System In¬ 
terface Specification working group, 
comprising most major cable opera¬ 
tors and the research and develop¬ 
ment consortium, Cable Television 
Laboratories Inc., (CableLabs). It was 
conceived as a way to arrive at an 
open, interoperable communication 
standard which would allow users and 
manufacturers to enjoy the benefits 
and economies of scale associated with 
high-volume semiconductors and 
other commodity items. Much like 
televisions, radios, and telephones, in¬ 

promises a greatly expanded 
market for network attached 
storage.” 
According to Michael Pe¬ 

tersen, president of Strategic 
Research Corp., Santa Bar¬ 
bara, Calif., “The concept of 
shrinking the server into an 
embedded component will 
have an incredible impact on 
next-generation servers. 
This technology is a home 
run.” 
Thomas Lahive, senior ana¬ 

lyst for storage systems at 
IDC, Framingham, Mass., 
also agrees. “This technology 
is revolutionary in address¬ 
ing the needs of the entry 
segment of the LAN server 
environment. There are 
some outstanding market op¬ 
portunities for the new archi¬ 
tecture, including the devel¬ 
opment of ‘storage toasters’ 
that would greatly simplify 

the process of adding and managing 
data on a network.” 

For more information, contact 
Mylex Corp., 34551 Ardenwood Blvd., 
Fremont, CA 94555-3607; (510) 796-
6100; Internet: http://www.mylex.com. 
Richard Nass 

teroperable cable modems should be 
essentially Plug-and-Play devices, 
which can be purchased by consumers 
directly from retail outlets. 

To meet the quickening pace of 
competition for delivery of high¬ 
speed, digital-access services, the 
specification had to take a low-risk ap¬ 
proach, using as much existing tech¬ 
nology as possible while leaving room 
for future advances. In order to ac¬ 
complish this, the specification in¬ 
volved a set of trade-offs which the 
participants felt represented a pru¬ 
dent balance between performance, 
cost, and risk. In order of importance, 
the selection criteria that was used is 
listed below. 

1. Equipment meeting the specifica¬ 
tion should meet basic performance, 
feature, and cost needs for the first 
three-to-five years of service. These re¬ 
quirements necessitate Internet-Pro¬ 
tocol transparency and support for 
multiple grades of service. The target 

Interoperability Specs For Cable Modems 
Released Amid Industry Fanfare 
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TECHNOLOGY BREAKTHROUGH 

cost of a first-generation modem was 
set at $400, descending to $250 for sec¬ 
ond-generation products. 

2. The participants agreed that the 
specification would be offered without 
intellectual-property righ ts encum¬ 
brances. This royalty-free environ¬ 
ment reduces development time and 
cost, and ensures the participation of 
multiple vendors. 

3. The system should use technology 
that is already implemented and 
tested. This criterion was a must to 
guarantee the timely availability of 
both prototypes for testing and pro¬ 
duction-volume, field-deploy able 
equipment. There should be some 
equipment on the market as early as 
the first quarter of this year, with sev¬ 
eral vendors bringing their products 
to market by the end of 1997. 

4- The specification should be able to 
embrace advances in technology as 
they become available. The protocols 
within the specifications employ a lay¬ 
ering strategy to decouple them from 
each other via clearly defined inter¬ 
faces. This arrangement should give 
boxes of various generations the abil¬ 
ity to support future changes and up¬ 
grades by negotiation of the physical-
and higher-layer protocols when a 
session is established. 

5. The specification should be open 
enough to support customization for 
vendor-specific features. This criterion 
permits manufacturers to add value 
and proprietary functionality without 
jeapardizing basic interoperability. 

The network diagram used in the 
RF-interface specification illustrates 
a typical cable network with a two-

way, cable-data system in place (see 
the figure). It consists of a cable mo¬ 
dem termination system (CMTS), the 
cable network, and a number of cable 
modems (CMs). The CMTS is located 
at the cable network’s headend, with 
the CMs distributed across the net¬ 
work in the homes and businesses of 
subscribers. The specification defines 
the characteristics of the network’s 
RF interface, as well as the message 
sets and signaling sequences used to 
pass data, and control between the 
CMTS and its associated CMs. 

To enable transparent transfer of 
Internet-Protocol messages across a 
cable system, the Network Layer, 
Data Link Layer, and Physical Layer 
protocols, as well as sublayers, are de¬ 
fined. A concise description for the 
layers follows below: 

The Network Layer employs the stan¬ 
dard IP protocol. 

The Data Link Layer comprises three 
sublayers: 
A Logical Link Control Sublayer 

(LLC), which conforms to Ethernet 
standards. 
A Security Sublayer that supports 

the basic needs of privacy authoriza¬ 
tion, and authentication. 
A Media Access Control Sublayer 

(MAC), which handles cable system 
operations, and supports variable¬ 
length payload data units (PDUs). 

The Physical Layer defines the RF 
transmission technology used, and is 
based on North American digital¬ 
video specifications (ITU-T recom¬ 
mendation J .83, Annex B). 

The MAC sublayer defines the rules 
of the road used by both the CMlk and 
its CMs to pass traffic between each 

other in a fair manner. It distributes 
network access evenly and arbitrates 
data collisions efficiently. The headend 
(CMTS) uses a controlled mix of con¬ 
tention and reservation opportunities 
to ensure that all parties have a shot at 
communicating. The upstream channel 
consists of a stream of minislots that 
are allocated to CMs by the CMTS. 
Variable -length packets are employed 
in both directions to ensure maximum 
utilization of bandwidth. 

To accommodate a wide variety of 
service models, the MAC is designed 
to handle a wide range of data rates 
and grades of service. Within the 
MAC, extensions are provided which 
will eventually be able to support ad¬ 
vanced protocols such as ATM. 

At the Physical Layer, downstream 
transmission can employ either 64-
QAM or 256-QAM modulation, with 
concatenated Reed-Solomon and TYel-
lis forward-error-correction schemes. 
The standard’s variable-depth-inter-
leaving scheme can handle both la¬ 
tency-sensitive data (voice, video) and 
latency-insensitive data (block file 
transfers, e-mail, etc.). Contiguous se¬ 
rial bit-stream (for both input and out¬ 
put), with no implied framing, pro¬ 
vides complete Physical Layer and 
MAC sublayer decoupling. 

The cable modem’s upstream trans¬ 
mission Physical Layer characteristics 
are governed by the network headend. 
Under its control, the unit can select ei¬ 
ther QPSK or 16-QAM modulation for¬ 
mats for upstream transmission. Other 
specifications, such as symbol rate, 
transmission frequency, TDMA slot 
control, and PDU and length are all 
dictated by the headend controller. 
The specification also identifies 

means by which cable modems can self¬ 
discover the appropriate cable system 
frequencies for reception and transmis-

A high-level block diagram of the components required for a data-over-cable system. This setup allows two-way cable data communications in 

accordance with recommendations by the Data-Over-Cable System Interface Specification working group, comprising most major cable operators 

and the R&D consortium, Cable Television Laboratories (CableLabs). 



Low Spur. Low Power. Low Cost. 
Everything You’ve Ever Wanted 

In A High-Speed DAC. 

PIN-COMPATIBLE * 8-14 BITS * SINGLE SUPPLY « 3 V - 5 V OPERATION 
125 MSPS UPDATE RATE • SLEEP MODE 

When you design-in Analog Devices’ TxDAC™ 
family of 8- (AD9708), 10- (AD9760, AD9760-
50), 12- (AD9762) and 14-bit (AD9764) 
CMOS DACs, you’re sending the communica¬ 
tions industry all the right signals. 

■■■■■■■■■■ 

AD9708 AD9760-50 AD9760 AD9762 AD9764 
Resolution (bits) 8 

Update Rate (MSPS) 125 

Price* ($) 3.82 

Fax Codes 2058 

10 

50 

7.22 

1989 

10 

125 

8.50 

1989 

12 

125 

15.18 

2008 

14 

125 

19.18 

2057 

Versatility In Cost And Resolution 
Based on a pin-compatible core, the entire 
TxDAC family provides the long-awaited design 
flexibility and tradeoff options you need to 
either upgrade resolution in a wireless local 
loop or cellular basestation or to downgrade the 
cost of ADSL/HDSL modems and video settop 
boxes. While always maintaining “transmit 
quality” SFDR levels over the Nyquist band 
from 53 dB (at 40 MHz and 100 MSPS) to 

79 dB (at 1 MHz and 50 MSPS), these new, highly 
advanced DACs operate off power supply rails 
from 2.7 to 5.5 V, dissipate less than 50 mW at 
3 V (190 mW at 5 V) and include a power down 
mode that utilizes only 25 mW. That’s efficient, 
single-supply operation that eliminates the dual 
supplies of Bipolar and BiCMOS counterparts. 

The Trademark Of Progressive Designs 
From wireline to wireless applications, the TxDAC 
family has no competition when it comes to real, 
systems-level advantages at low cost. So, call the 
appropriate numbers below to 
enhance your next transmit 
design with a 28-pin, SOIC 
package stamped TxDAC™ 
- the only true mark of 
high-speed perfection. 

For complete technical information call 1-800-
ANALOGD (262-5643)f. For data sheets dial 
AnalogFax™ at 1-800-446-6212 and enter the 
appropriate faxcode. Or visit us on the World Wide Web. 

TxDAC is a trademark of Analog Devices, Inc. 

□ ANALOG DEVICES 
Analog. Digital. Solutions. 

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

• USD 1,000s, recommended resale, FOB U.S.A. t Mention ad code 3020. 

READER SERVICE 167 



TECHNOLOGY BREAKTHROUGH 

sion, bit rates, modulation formats, er¬ 
ror correction, and power levels. 

To protect service and other users, 
and to ensure reliability, the specifica¬ 
tion allows cable modems to transmit 
only after downstream synchroniza¬ 
tion, and receipt of the appropriate 
transmission permission by the head¬ 
end. Additional channels in both the 
upstream and downstream direction 
can be provisioned as necessary to op¬ 
timize traffic loading. It’s based on 
system topology, the number of people 
actually using a particular portion of 
the network, and the level of services 
provided by the operator. 

Moderate future proofing is pro¬ 
vided by the protocols in the specifica¬ 
tion. Standard headends will be able to 
activate new modems and program 
them with selected enhanced features 
at startup. The specification also con¬ 
tains provisions that allow the head¬ 
end to remotely update the modem’s 
software on an as-needed basis. 
By rolling out a specification that 

can be rushed into service today and 
upgraded later, the cable industry 

hopes to get a jump start on the slower-
moving telecom sector. The signatories 
to this endeavor include Comcast Cable 
Communications, Cox Communica¬ 
tions, Telecommunications Inc. (TCI), 
Time Warner Cable, Continental Ca¬ 
blevision, Rogers Cablesystems Lim¬ 
ited, and CableLabs. The manufactur¬ 
ers which have signed up to produce 
compliant equipment include Hewlett-
Packard, Bay Networks’ LanCity Ca¬ 
ble Modem Division, and Com21. 
MCNS plans to grant nonexclusive 

licenses to vendors wishing to manu¬ 
facture to these specifications. The 
MCNS license grant is conditioned on 
a manufacturer’s agreement to con¬ 
tribute freely, or in a reciprocal no-cost 
basis, any crucial, intellectual prop¬ 
erty required to implement a compli¬ 
ant modem. This agreement should al¬ 
low sufficient competition to ensure 
economic competition and the best-of-
breed evolutionary process that ac¬ 
companies open competition in a de¬ 
veloping market. 

While the first units will be costly 
($400 and up) assemblages of off-the-

shelf DSPs, controllers, and RF compo¬ 
nents, economic incentives will likely 
force highly-integrated, cable-modem 
chip sets appearing perhaps as early as 
the end of 1997. By creating an open 
standard with evolutionary hooks built 
in, chip makers will be able to reuse 
their investments in intellectual prop¬ 
erty and design expertise in several 
subsequent generations of products. 

Vendors unwilling to contribute crit¬ 
ical technical information to the roy¬ 
alty-free, intellectual-property pool, 
would be able to obtain any intellectual 
property they required through con¬ 
ventional licensing arrangements 
made directly with the property hold¬ 
ers. Manufacturers with no critical in¬ 
tellectual property would be eligible for 
an MCN royalty-free license to obtain 
the technology required to produce 
compliant cable modems. 

Further information can be ob¬ 
tained by contacting CableLabs, 400 
Centennial Pkwy., Louisville, CO 
80027; (303) 661-9100, fax (303) 661-
9199; e-mail: www.cablelabs.com. 
Lee Goldberg 

With Series 65 

Without Series 65 

Power Consumption 

Request New Product Bulletin #718 for Series 65 specifications, PIN and ordering 
Information; Bulletin #646 or Information on Grayhill optical encoders. 

Interfacing couldn’t be easier. The output of our Series 65 
interface chip allows you the flexibility to choose 
magnitude/direction, up/down or standard quadrature 
outputs. Plus, it debounces an integral pushbutton switch. 

Designed to help reduce power requirements by up to 90%, 
the Series 65 now enables you to incorporate the long life, 
arcless contact advantages of optical encoders into all of 
your battery-powered, portable equipment applications. 

Optical Encoder 
Users... 

The Series 65 interface chip is pail 

of Grayhill^ family of optical and 

mechanical 

encoders, 

rotary 

switches, 
pushbutton 

switches, 

keyboards, 
keypads and 

custom front 

panels. 

ISO-9001 

certified, 

G ray hill 

manufacturers 

to Industry 

and Military 

Standards to 

assure quality and reliability 

SAVE DESIGN TIME, SAVE POWER 
The Grayhill Series 65 chip simplifies optical encoder/microprocessor 

interface and reduces encoder power requirements by up to 90%. 

An ISO-9001 Company 

561 Hillgrove Avenue Internet: http://www.grayhill.com 
P.O. Box 10373 DATA t • I ; H Faxback Info 1-800-244-0559 
LaGrange, IL 60525-0373 USA Phone: 708-354-1040 Fax: 708-354-2820 

READER SERVICE 175 



Our DSP56L811 has a 
split personality 

(Good thing they’re both so easy to get along with) 
Is it a DSP? Is it a microcontroller? Well, it’s 

both or it’s either, the choice is yours. Microcontroller 
fans will see a general purpose, easy to program 16-bit 
controller, while DSP engineers can take advantage of 

DSP56L811 Evaluation Module not only includes 
software tools for application development, but it 
even comes with a codec and 128 Kbytes of SRAM 
already on board. 

a high-efficiency, low-power DSP 
architecture. The decision is easy. 

Now you get a single part 
optimized for signal processing 
and microcontroller functions; 
plus it’s easy to program, with 
compact assembly and C compiled 
code. This 3 V, 16-bit processor 
handles up to 20 MIPS @ 40MHz, 
and sells for less than $10 today. And whichever 
personality you like better, you won't need a lot of 
power, since the DSP56L811 typically consumes 
only 1.1 mA per MIPS. 

Start your next design using the DSP56L81 l’s 
robust array of development tools from both Motorola 
and independent developers. Our full featured 

So don’t let the dual requirements 
of your next application drive you crazy. 
The DSP56L811 is the answer for 
cordless telephone, digital pager, digital 
tapeless answering machine, low speed 
modem and other consumer applications. 
Either way you look at it, increased 
functionality and performance at low 
cost is here to stay. 

Call 1-800-84S-MOTO formore information 
or to order your 8149 evaluation module today. 
Or visit our website at http://ufunv.motorola-dsp.com. 

(M) MOTOROLA 

DSP56L811 Evaluation Module 

Motorola ano ® are registered trademarks of Motorola. Inc. 
What you never thought possible/" 



Tech Insights 

Richard Nass 

Exploring the world of portable system design 

WORKSHOP & CONFERENCE SCHEDULE 

“EMC Problems and Solutions for 
Portable Electronics,” is presented by 
William D. Kimmel, of Kimmel Gerke 
Associates, West St. Paul, Minn. The 
class is directed at common EMC 
problems in portable electronic equip¬ 
ment and solutions for them. The ses¬ 
sion starts with the “Physics of EMI,” 
emphasizing the FAT-ID (frequency¬ 
amplitude time impedance and dimen¬ 

sions) approach to grounding and 
shielding as related to portable design. 
It then continues with a number of 
case histories of EMC problems, along 
with how they were solved. This is a 
nuts and bolts approach to the design 
issues commonly encountered in elec¬ 
tronics design. 

Dozens of power-converter and 
switching-regulator ICs are currently 

Three Days Of Technical Sessions Plus Four Full-Day 
Workshops Equals Four Days Of Necessary Education 

For Designers Of Portable Products. 

All aspects of a portable design. It 
sounds a lot of information to en¬ 
compass in a few days, but that’s 

what will be covered at the fourth an¬ 
nual Portable By Design Conference 
to be held March 24-27, at the Santa 
Clara Convention Center, Santa 
Clara, Calif, (see Want To Go?)- The 
four-day program consists of one day 
of workshops (March 24) and three 
days of technical sessions (March 25-
27). The four full-day workshops in¬ 
clude a battery tutorial, a course cov¬ 
ering EMC problems and solutions, 
dc-to-dc converters, and working with 
the IrDA serial-infrared protocol. 

The “Battery Basics” workshop fo¬ 
cuses on the principles of battery op¬ 
eration. The performance and reliabil¬ 
ity of battery-powered equipment, as 
well as the size and weight of these 
products, are strongly influenced by 
the choice of a battery. The workshop 
will offer an understanding of battery 
characteristics used in selecting the 
most appropriate battery for a given 
application, and obtaining the best 
system performance. The specific top¬ 
ics to be covered will include basic con¬ 
cepts, electrochemical principles and 
reactions, factors affecting battery 
performance, battery design, and se¬ 
lection and application of batteries. 
The instructor also will discuss the 
specifics of primary, reserve, and sec¬ 
ondary batteries, as well as advanced 
battery systems. 
Workshop number two, titled 

Conference Highlights All Aspects Of 
A Portable Design 

Monday 
Workshops 

8:30 AM — 5:00 P.M. 1. Battery Basics 
8:30 A.M. — 5:00 P.M. 2. EMC Problems and Solutions for Portable Electronics 
8:30 A.M. — 5:00 P.M. 3. Designing with DC-DC Converters 
8:30 A.M. — 5:00 P.M. 4. Working with the IrDA Serial Infrared Protocol 

Tuesday 
Technical 
Sessions 

8:30 A.M. — 11:30 A.M. 1. Defining and Overcoming End-User Battery Frustrations 
8:30 A.M. — 11:30 A M. 2. MCUs and CPUs for Portable Devices 
12:00 P.M. — 1:30 P.M. KEYNOTE LUNCHEON sponsored by Benchmarq 

Microelectronics 
1:30 P.M. — 4:30 P.M. 3. Designing with Current and Future Battery Technologies 
1:30 P.M. — 4:30 P.M. 4. CPU Power Supply Voltages: How Low Can They Go? 
2:00 P.M. — 8:00 P.M. EXHIBITS OPEN 
5:00 P.M. — 8:00 P.M. INDUSTRY RECEPTION, sponsored by Intel Corporation 

(Exhibit Floor) 

Wednesday 
Technical 
Sessions 

8:30 A.M. — 11 :30 A.M. 5. Software: System Management and PC Card Issues 
8:30 A.M. — 11:30 A.M. 6. RF-Based Wireless LAN and WAN Technologies 
10:00A.M — 6:00 P.M. EXHIBITS OPEN 
11:00 A M. — 12:00 P.M. BOB PEASE PRESENTATION 
12:00 P.M. — 1:30 P.M. BOX LUNCH served on Exhibit Floor 
1:00 P.M. — 2:00 P.M. PEASE AUTOGRAPH SESSION 
1:30 P.M. — 4:30 P.M. 7. Smart-Battery Management Architectures Addressing 

Multiple Battery Chemistries 
1:30 P.M. — 4:30 P.M. 8. IR-Based Wireless Communications 
6:00 P.M. — 9:00 P.M. PORTABLE AFTER DARK I: Infrared Technology 
6:00 P.M. — 9:00 P.M. PORTABLE AFTER DARK II: RF Technology 
6:00 P.M. — 9:00 P.M. PORTABLE AFTER DARK III: Smart-Battery Technology 

Thursday 
Technical 
Sessions 

8:30 A M. — 11 :30 A M. 9. Systems, Buses, and Architectural Issues 
8:30 A.M. — 11:30 A.M. 10. Thermal and Mechanical Considerations 
11:00 A M. —2:00 P.M. EXHIBITS OPEN 
1:30 P.M. — 4:30 P.M. 11. Low-Power Analog Circuit Design 
1:30 P.M. — 4:30 P.M. 12. PC Cards and Other I/O 
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TECH INSIGHTS P O RTABLE CO N FERENCE | 

Want To Go? 

The Portable By Design Conference and Exhibition will be held at the Santa Clara Convention Center, Santa Clara, Calif. The technical ses¬ 
sions run March 25-27, while the workshops take place March 24. The 

exhibition area is open March 25-27. The keynote address and luncheon, 
featuring speakers from Advanced Rise Machines (ARM), Intel, Motorola, 
and Texas Instruments, will take place on March 25 at 12:00 noon. For 
more information, contact Betsy Tapp at (201) 393-6075 or send an e-mail 
to portable@class.org. 

available in the marketplace. The key 
for designers is choosing the one that’s 
best suited for their particular applica¬ 
tion. But there are the inevitable ques¬ 
tions. What about the magnetics? 
What kind of capacitors work best? 
What’s the best method of laying out 
the circuit board so that the converter 
can be tested and also work properly 
without radiating noise and interfer¬ 
ence? The answers to these questions 
and other related issues will be found 
in the Designing With DC-DC Con¬ 
verters full-day workshop, presented 
by Eric Persson of Analog Circuit De¬ 
sign, Minnetonka, Minn. 

The IrDA Protocol 
Presented by a team representing 

the Infrared Data Association (IrDA), 
the “Working With the IrDA Serial 
Infrared Protocol” workshop takes a 
close look at particular aspects of the 
IrDA standard. The specific topics in¬ 
clude the Physical Layer, the Link Ac¬ 
cess Protocol (IrLAP), the Link Man¬ 
agement Protocol (IrLMP), the Tiny 
Transport Protocol (TinyTP), and Ser¬ 
ial and Parallel Port Emulation (Ir-
COMM). The instructors will start 
with an overview, then go into detail 
on each of the subjects. They will con¬ 
clude with a series of implementation 
and testing strategies. 

Each of the twelve three-hour tech¬ 
nical sessions in the main program 
covers a different aspect of designing 
a portable product. In chronological 
order, the session titles are: 

“Defining and Overcoming End-
User Battery F lustrations,” 
“MCUs and CPUs For Portable 

Devices,” 
“Designing With Current and Fu¬ 

ture Battery Technologies,” 
“CPU Power Supply Voltages: 

How Low Can They Go,” 
“Software: System Management 

and PC Card Issues,” 
“RF-Based Wireless LAN and 

WAN Technologies,” 
“Smart-Battery Management Ar¬ 

chitectures Addressing Multiple Bat¬ 
tery Chemistries,” 

“IR-Based Wireless Communica¬ 
tions,” 

“Systems, Buses, and Architectural 
Issues,” 

“Thermal and Mechanical Issues,” 
“Low-Power Analog Circuit De¬ 

sign,” and 
“PC Cards and Other I/O” (see 

Schedule At A Glance). 

As portable equipment prolifer¬ 
ates, users of products ranging from 
laptops to cellular phones are experi¬ 
encing problems with batteries. Not 
that battery technology hasn’t im¬ 
proved over the years. In fact, batter¬ 
ies have come a long way in terms of 
power density, life, and weight. But 
users and their applications have be¬ 
come more demanding. Batteries 
must provide longer lifetimes while 
driving ever-more-powerful laptops, 
must shrink to fit into diminutive cel¬ 
lular phones, must indicate their avail¬ 
able power and when they’re close to 
running out, must charge quicker, and 
must not pollute the environment with 
dangerous chemicals when discarded. 
The session will isolate the major 
problems users are running into, and 
discuss how design engineers can best 
incorporate today’s battery technolo¬ 
gies to overcome end-user frustra¬ 
tions and concerns. 

Future Battery Technologies 
Until someone discovers how to ac¬ 

complish nuclear fusion within the 
confines of a matchbox, power con¬ 
sumption will continue to be the 
Achilles’ heel of portable-equipment 
designs. Take heart, however, as much 
progress has been made in the areas of 
operating life and power density for 
both standard and rechargeable bat¬ 
tery cells. Session three will discuss 
the present state of affairs with re¬ 
spect to the various battery 
chemistries, along with predictions of 
where the technology is headed in the 
the not-too-distant future. The pros 
and cons of each technology, in addi¬ 
tion to the best methods of incorporat¬ 

ing these devices into upcoming de¬ 
signs, will be discussed. 

The need for multichemistry and 
multivendor options is expanding as 
system designers strive to use the lat¬ 
est battery technology, while meeting 
user and market demands for price-
and cost-performance and reliability. 
The session titled “Smart-Battery 
Management Architectures Address¬ 
ing Multiple Battery Chemistries,” re¬ 
views various smart-battery architec¬ 
tures and explains how they apply to 
today’s portable systems. The presen¬ 
ters, representing various industry 
leaders, will show and review exam¬ 
ples of real-world battery-manage¬ 
ment architectures and circuits. 

Portable systems often require a 
mix of low-power processors—both a 
high-performance 32-bit or larger 
CPU that tackles the heavy-duty com¬ 
pute tasks and a lower-pertormance 4-
to 16-bit microcontroller that can han¬ 
dle the I/O, and mostly non-compute-
critical tasks. The MCUs and CPUs 
session will cover two areas: X86-
based solutions for low-power sys¬ 
tems and other processor architec¬ 
tures for low power. 

The trend over the last few genera¬ 
tions of microprocessors is to reduce 
the supply voltage. Session four looks 
at where the CPU voltage level is 
headed, and what it takes from a 
power supply perspective to support 
that voltage. In addition, speakers 
from companion-product companies 
will describe how the changing volt¬ 
age level affects overall board and sys¬ 
tem designs. Speakers in the Low-
Power Analog Circuit Design session 
will describe techniques and ICs for 
building low-power analog circuits 
and subsystems. They also will delve 
into power-management designs. Ap¬ 
plication examples will be provided. 
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SMT POWER MOSFETs: 
LOWEST Roskmd. 

(10mQ) 

SMALLEST PACKAGES. 
(SOT23) 

Reference 
Part Number 

Rdsion)* 
(Typical mQ) Package Type 

Shown (it actual size 

N P N P 
NDS355AN 

NDC651N 

NDH853N 

NDS8410A 

NDT455N 

NDS356AP 

NDC652P 

NDH854P 

NDS8435A 

NDT456P 

75 

42 

15 

10 

13 

70 

140 

95 

29 

21 

26 

125 

— SuperS0T™-3 

" SuperS0T™-6 

■ SuperSOT-8 

EB so-8 

■I Power SOT 

NDM3000** SO-16 

*Vgs=10V 
”SO16 Contains 3 N-Channel and 3 P-Channel die in one package 

A FAMILY OF SIX TRUE SMT PACKAGES TO FIT YOUR SYSTEM NEEDS. 

Do your system designs require improved power handling capability in a reduced size? If so, you can now select 

from the industry's broadest selection of SMT Power DMOS devices for all of your small-footprint surface mount 

applications—from DC/DC converters to motor drivers to load switching and more. 

In addition to easy placement on the board. National’s Fairchild Discrete Group’s six Power MOSFET packages 

give you the most advanced power handling capabilities available. 

Add it all up and you'll find that regardless of the package you select you won't find a better price/performance 

combination for your application. 
SMT 

FREE SMT POWER CARD—FAST. . 
For a free selection guide, software, datasheets, and application support, contact us at: _ ▼ 

(AIJj 1-800-272-9959 Ext. 711 INFO CARD: Mail or Fax WEB: http://www.national.com/see/SMTPower . 
In Europe, fax us at +49 (0) 180-5-12-12-15: in Japan, call 81-43-299-2300; in Southeast Asia, fax us at 852-2376-3901 . 

Moving and shaping the future? 
NATIONAL SEMICONDI CTOR® (J 1 SuperSOT, and MOVING AND SHAPING THE El TEURE ire trademarks of National Semiconductor Corporation. 

Cl 996 National Semiconductor Corporation AU rights reserved. 
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low 
1 profile 
& DC-DC 

500 R 
Watts 
3.3 to 5000 VDC 

a FAX 914-738-8225 

ri V Electronics, Inc. 
143 Sparks Ave . Pelhem. N. Y. 10803-1889 

£ Mail-HLSC73A@prodigy com 
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While portable- and embedded-sys¬ 
tem developers often come from hard¬ 
ware backgrounds, there are many 
software-based elements to contend 
with in these systems. Actual soft¬ 
ware development may not be re¬ 
quired, but the portable designs do ne¬ 
cessitate some understanding of how 
parts of the software operate and how 
they interrelate, such as the system¬ 
management (BIOS) functions, power 
management, and the PC Card issues. 
With all the standards now in exis¬ 
tence, understanding the software is 
becoming a complex puzzle. The “Soft¬ 
ware: System Management and PC 
Card Issues” session will look at some 
of these software (and firmware) is¬ 
sues, giving hardware designers just 
the kind of information they need to 
understand the software. 

Wireless Communications 
Infrared (IR) data is rapidly becom¬ 

ing a must-have technology for the 
next generation of portable equip¬ 
ment. Thanks to its low cost and sim¬ 
plicity, it is becoming the favored data-
transfer technology for everything 
from PDAs and PCs to meter readers 
and medical equipment. The IR-re-
lated session will provide an introduc¬ 
tion to the technology and explore 
some of the technical challenges faced 
by designers when designing IR-
based wireless data systems. Al¬ 
though the session will focus primarily 
on the short-range, point-to-point 
IrDA standard, other technologies 
concerned with IR design also will be 
discussed. The program will feature 
important topics such as sensor selec¬ 
tion, processor-interface design, and 
software development. 
On a larger scale, the RF-based ses¬ 

sion has been organized to help ad¬ 
dress some of the technical challenges 
involved in designing RF-based wire¬ 
less data systems. A series of how-to 
papers will be presented, giving 
novices and experienced engineers 
practical insights into various aspects 
of designing and testing these sys¬ 
tems. Both component-level and sys¬ 
tem-level topics for LAN and WAN 
technologies will be explored. Tech¬ 
nologies presented at this session will 
include the IEEE 802.11 Wireless 
LAN standard, PCS short messaging 
technologies, and cellular packet data 
transmission. 

Although the spotlight often is 
drawn to a portable system’s trouble 
spots, such as the batteries and the 
CPU, bus issues are steadfast in all 
portable designs. Session nine will 
highlight some of the newer bus tech¬ 
niques and implementations, including 
the Zoom Video (ZV) port, CardBus, 
and docking considerations. Among 
the system-level topics to be discussed 
are speech recognition, alternative in¬ 
put devices, and handling multimedia 
on a portable PC. 
A PC Card slot has become a must-

have feature on a notebook computer, 
especially those that don’t contain a 
floppy-disk drive. But the PC Card 
slot isn’t just for notebooks anymore. 
Slots are now appearing on equipment 
such as palmtop PCs, vertical comput¬ 
ing devices, and even industrial 
portable embedded systems. At the 
Portable By Design conference, these 
topics will be discussed in the “PC 
Cards and Other I/O” session. This 
session will look at the various I/O is¬ 
sues, including PC Cards, and how to 
implement those methods. Moreover, 
these issues will intertwine with a 
topic that’s always a source of con¬ 
tention for portable-system designers 
that of , power-management. Other 
topics will include CardBus and multi¬ 
functionality. 

Lastly, the presentations in the 
Thermal and Mechanical Issues ses¬ 
sion will concentrate on the pragmatic 
thermal and mechanical methods be¬ 
ing implemented by OEMs to address 
the unique problems associated with 
notebook computers. The thermal 
portion of the session will provide in¬ 
sight as to how computational fluid dy¬ 
namics can be used early in the design 
process. The session continues with 
specific discussions on the cooling of 
microprocessors. A special case on 
treating known good die in an MCM 
format also will be discussed. The ses¬ 
sion’s mechanical portion looks at the 
shock mechanism of notebook comput¬ 
ers, and how thermal solutions are 
ruggedized and integrated into the fi¬ 
nal product. MCM substrates also will 
be discussed. 

How Valuable Circle 
Highly 540 
Moderately 541 
Slightly 542 



THE LM75 HAS EVERYTHING 
YOU NEED ON A CHIP. 
EVEN AN l2C INTERFACE. 

Yes, the LM75 temperature sensor is cool. And 

it'll keep your system that way too. 

The LM75 integrates an FC interface and a 

9-bit AX ADC on one chip. In addition to 

measuring temperature, it can also function as a 

digital thermostat, featuring programmable 

hysteresis. And its output can be set up to provide a 

conventional comparator response or a read¬ 

resettable interrupt flag. 

With an accuracy of ±2°C from -25°C to +100°C, 

3.3V or 5V operation, and 1mA quiescent current, the 

LM75 is ideal for a wide variety of thermal 

management and protection applications. 

The LM75 temp sensor. The price is a cool *$1.40 

(1000 units). And we’ve put together a free demo 

board and software so you can see for 

yourself how cool it will keep your system. 

FREE DEMO BOARD—FAST. 
For free demo board, software, datashe 

and application support, contact us at: 

CALL: 1-800-272-9959 Ext. 711. 

Info Card: Mail or Fax 

WEB: http://www.national.com/see/LM/LM75.html 
In Europe, fax us at +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2300; 
in Southeast Asia, fax us at 852-2376-3901. 

Moving and shaping the future.'“ 
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TECH INSIGHTS 
PRODUCT FEATURE 

Drag-And-Drop Tool Helps To Create 
And Modify Intelligent Drawings 

An intelligent technical drawing 
tool lets users easily create, mod¬ 
ify and share engineering and 

schematic drawings across the office 
or across the Internet. Visio Technical 
4.5 provides sets of predesigned drag-
and-drop drawing objects that can be 
combined, modified, resized, and con¬ 
figured and saved as new objects. 
While Visio Technical 4.5 can be used 
by those core CAD users who don't re¬ 
quire direct output to production 
equipment such as EDA or pc-board 
design tools, it’s also aimed at “adja¬ 
cent” CAD users. Adjacent CAD 
users are people who generally work 
with, but don’t create, CAD drawings. 

Visio Technical can, for example, 
import .DWG drawing files created in 
AutoCAD. The Visio versions of the 
drawings would then become avail¬ 
able to people involved in manufactur¬ 
ing and assemble, construction, prod¬ 
uct support, and maintenance. Beyond 
that, however, the shapes supplied 
with Visio, as well as the custom 
shapes created by the user, are intelli¬ 

gent objects with their own dynamic 
properties. This, along with the imple¬ 
mentation of Microsoft’s Visual Basic 
for Applications (VBA) and ActiveX 
capability inside Visio, makes it possi¬ 
ble to create intelligent drawings for 
demonstrating concepts, maintaining 
inventory, and monitoring and control¬ 
ling industrial processes. 

In its simplest form, Visio provides 
a set of “stencils" that contain drawing 
objects (see the figure). For example, 
a stencil contains a set of electronic 
symbols that can be dragged and 
dropped onto a page. Then you can 
connect the symbols, and resize and 
reorient them to create a schematic. 

Beneath the symbols and the page, 
however, is a layer of software called 
the “shape sheet.” It keeps track of 
the connections between objects, as 
well as other properties like color, size, 
associated text, etc. The status of one 
shape might depend on the status of 
another. F or example, a lamp could be 
set to yellow when a given switch is 
set to closed. 

The data in the shape sheets can be 
associated with ODBC database files 
using the database Wizard for such 
things as producing a parts list. Using 
the VBA and ActiveX capabilities, it 
would be possible to extract the con¬ 
nection data between shapes and pro¬ 
duce a net list from a schematic or to 
import data logged to a spreadsheet to 
change the display state or color of 
shapes to monitor an industrial 
process. A program could animate a 
state transition diagram or flow chart 
to show logic flow in a software design. 

In addition to importing drawings 
from AutoCAD, Visio Technical 4.5 
has file converters for CorelDRAW, 
CorelFLOW, and Micrografx De¬ 
signer. It also can save drawings as 
JPEG, GIF, and PNG formats for 
posting drawings to the World Wide 
Web. Enhanced web capabilities in¬ 
clude the ability to generate a set of 
HTML pages from a set of drawings. 

Visio Corp. 
520 Pike St. 
Seattle, WA 98101 
(206)521-4500 
http://www. visio. com 
CIRCLE 470 

TOM WILLIAMS 

Status: Move 

7 VISIO Technical - [Rad01 3: Page-1 ] 
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THE NEW LM78 MONITORS 
TEMPERATURE, FAN SPEED, 

VOLTAGES AND MORE. 
ALL ON A SINGLE CHIP. 

LM78 Microprocessor System Hardware Monitor 

The LM78. Think of it as an early warning system for 

your system. 

The LM78 monitors a wide variety of analog and 

digital functions. Including temperature, up to 7 ana¬ 

log voltage inputs (2 of which can be negative), fan 

speed and chassis security. It’s user programmable. 

And it offers a choice of interfaces to your system, 

ISA bus and FC. 

The LM78 even helps you cut costs. First, you’d 

need several of anybody else’s chips to monitor 

even half what it monitors. Second, it can cut your 

warranty costs (and/or your customer's cost of 

ownership) by catching small problems before they 

become big ones. 

The LM78. For the health of your system (and 

your wallet). 

FREE INFO PACK—FAST. 
For free datasheets, a selection guide, 

and application support; contact us at: 

CALL: 1-800-272-9959 Ext. 711. 

INFO (ARD: Mail or Fax 

WEB: http://www.national.eom/see/U' 
In Europe, fax us at +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2300; 
in Southeast Asia, fax us at 852-2376-3901. 

National Semiconductor' 

Moving and shaping the future.'" 
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TECH INSIGHTS 
PRODUCT FEATURE 

GEC Plessey Unveils Details About 
Digital Satellite Tuner Chip Set 

G EC Plessey Semiconductors (GPS), Swindon, U.K., has de¬ 
veloped a highly integrated chip 

set for digital satellite tuners that 
complies with all common digital 
satellite transmission standards. Its 
major application will be in set-top 

boxes for the new TV service being 
put in place there. 
The chip set includes an L-band 

mixer oscillator, a family of low phase 
noise PLL synthesizers, and a quadra¬ 
ture downconverter. According to a 
company spokesman, the new chip set 

What are we going to do with your 

extra robots, Fenton ? 

Turn your excess inventory into a 
substantial tax break and help 

send needy kids to college as well. 

Call for your free guide to learn how 
donating your slow moving inventory can 

mean a generous tax write off for your company. 

Call (708)690-0010 
Peter Roskam 

Executive Director 

P.O. Box 302 1. Glen Ellyn. IL 60 138 

FAX (708) 690-0565 

“provides the highest level of tuner in¬ 
tegration from any IC solution,” be¬ 
cause only a small number of active 
RF components, a reference crystal 
and surface acoustic wave (SAW) fil¬ 
ter together with a small number of 
passive components are needed to 
build the complete tuner. 

To evaluate the chip set, the com¬ 
pany has created a demonstration 
board that contains support circuitry 
for standalone functional bench 
demonstrations of the chip set from L-
band to I & Q analog buffered outputs. 
The board also is able to fully interface 
with an ADC and a QPSK/FEC block. 
This means that the board can demon¬ 
strate the functionality as a complete 
digital satellite front end from the L-
band to the data stream. 

Several front-end ICs are included: 
First of all, there’s the satellite tuner 
IC SL2015, which is a full integrated 
mixer/oscillator with an RF input 
range from 0.75 to 2.15 GHz and dual-
selectable AGC controlled IF outputs 
operating up to 550 MHz. 
Two key ICs are the SL 171 1/14 and 

SL1713 1/Q IF downconverters. While 
the SL1711/14 downconverts 
QPSK/QAM signals from satellite dig¬ 
ital video broadcasts, the SL1713 does 
the same in cable systems. 

Another important front-end part 
is the SP5658/59 low-phase-noise fre¬ 
quency synthesizer that operates up 
to 2.7 GHz. The SP5658 is controlled 
via a three wire bus, but the SP5659 is 
an I2C bus-controlled device. Together 
with the SL2005, the SL2001 is 
claimed to be the first bipolar broad¬ 
band double-conversion chip set in the 
world. The SL2001 is a 1.2-GHz cable 
upconverter and SL2005 is a 1.3-GHz 
downconverter. 

Furthermore, GPS offers ADCs for 
the set-top box in its chip set. They 
perform 90 Msamples/s for satellite 
applications (VP21X family) or 40 
Msamples/s for cable applications 
(VP23X family). Finally, the VP305 is 
a DVB-compliant single-chip decoder 
for use in digital satellite TV re¬ 
ceivers. It receives digitized I & Q sig¬ 
nals and provides QPSK demodulation 
as well as all forward-error-correction 
functions. 

In the fourth quarter of 1997, the 
VP320 is projected to arrive on the 
market—a device that will provide 
(continued on page 50) 

Excess inventory today.. .student opportunity tomorrow 



NEW 
LOW 
POWER 

(2.7-10V) 

DUAL 
(PROGRAMMABLE) 

THERMOSTAT. 
(ITS COOL) 

INTRODUCING THE LM56 
DUAL OUTPUT THERMOSTAT, 
COMPLETE WITH ON-CHIP 

COMPARATORS AND REFERENCE. 

LM56 Thermal Response 

V 

3 vri 
f 

OUT1 

OUT 2 

§ The LM56 is one cool dual, in more ways than one. 
? 

By detecting two separate temperature thresh-

I olds, it’ll keep your system running cool. It’s operat-

I ing range is -40"C to +125°C. It’s accurate to +3°C- All 

I you need to do is add 3 external resistors to set the 
g 
f trip points. And it includes hysteresis for each output 

§ set internally. 
i 

And the LM56 itself runs cool. It requires a mere 

~ 230pA of current. It’s the first dual thermostat to oper-

I ate on supplies as low as 2.7V. And it's available in 

I compact SO-8 and, soon, SOT-8 packaging. 

The LM56 dual thermostat. A cool alternative for 

« everything from PCs and consumer audio to preci-
£ 
I sion test equipment. 

1 FREE INFO KIT—FAST, 
y 

ï For free datasheets, a selection guide, 

s and application support, contact us at: 

£ CALL: 1-800-272-9959 Ext. 711. § ‘»fo Kit 
| INFO CARD: Mail or Fax ■— _ . 

e WEB: http://www.national.com/see/lm56 
In Europe, fax us al +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2300; 

® in Southeast Asia, fax us at 852-2376-3901 . 

g 

g 
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(continued from page 48) 
DVB-compliant channel decoding for 
digital cable receivers. This IC will 
comprise digital demodulation of up to 
256-level QAM and the required error¬ 
correction functions. 

For the decoder module, the com¬ 
pany provides the VP400 MPEG-2 
A/V chip, which is a single chip DVB-
compatible MPEG-2 audio/video and 
transport demultiplexer chip capable 
of real-time decoding of ISO1318 
(MPEG-2) and ISO11172 (MPEG-1) 
bit streams up to 72 Mbits/s. It in¬ 
cludes a 2-bit/pixel or 4-bit/pixel OSD 
(on-screen display) function and re¬ 
quires 16 Mbits of SDRAM to decode 
both PAL/NTSC signals and OSD 
overlays. For enhanced OSD fea¬ 
tures, it also supports 32-Mbit 
SDRAMs. 
The VP500 video encoder family 

consists of six digital-to-analog video 
encoders for converting REC656 data 
into PAL/NTSC composite and S-
Video signals. Variants will provide 
true composite, inverted composite, 
RGB, and Teletext, as well as anti¬ 
copying circuitry. 

The VP542 audio digital-to-analog 
converter is a complete 20-bit, delta¬ 
sigma DAC that uses a combination of 
switched capacitor and continuous 
time filtering. An internal clock gener¬ 
ation unit allows the device to lock to 
several clocking frequencies, including 
the 27 MHz system clock. The genera-
ton unit is also capable of supplying 
the common multiplies of the audio 
sampling frequencies used by most 
MPEG decoders. The device offers six 
audio sample rates (16 to 48 kHz) as 
well as direct connection to 54, 27, and 
13.5 MHz. 

Last but not least, GEC Plessey of¬ 
fers the SL5162 multistandard video 
modulator, which is able to handle 
PAL/SECAM/NTSC signals with 
stereo-sound capability. In addition to 
these ICs, the company has a license 
from ARM (Advanced RISC Ma-
chines)to use the company’s 32 bit 
ARM RISC core. 

GEC Plessey Semiconductors 
Cheney Manor 
Swinaon, Wilts 
United Kingdom, SN2 2QW 
phone: +44(0)1793 518128 
fax: +44(0)1793 518481 
CIRCLE 471 

ALFRED VOLLMER 

Low-Cost Univeral Serial Bus Microcontroller 
Simplifies The Design ( 

Since it conforms with version 1 of the USB 1.5-Mbit/s specification 
(low-speed option), a family of 8-

bit RISC microcontrollers is able to 
drive down the cost of implementing 
the Universal Serial Bus on various 
peripherals. 

Developed by Cypress Semicon¬ 
ductor in cooperation with Microsoft 
Corp., the microcontrollers are tar¬ 
geted at low-cost peripherals such as 
mice, joysticks, game pads, and key¬ 
boards. Growing markets that don’t 
require blazing data-transfer rates 
(for example, home security, sprinkler 
control, and similar applications) also 
can take advantage of Universal Ser¬ 
ial Bus as an interconnection technol¬ 
ogy. 

To meet the cost target of less than 
$1 per chip to the OEMs, designers at 
Cypress kept the chip area to just 5900 
mils2 while including 2- or 4-kbytes of 
EPROM or ROM for program stor¬ 
age. That’s about half the area of any 
commercial 8-bit general-purpose mi¬ 
crocontroller. 

Additional, more complex devices 
and some simpler devices will be avail¬ 
able from Cypress by the end of this 
year. Some of the forthcoming devices 
will be targeted at Universal Serial 
Bus hub design and others targeted at 
the faster, 12-Mbit/s version of the 
USB standard. 

The CY7C63000/1 and 63100/1 USB 
microcontrollers include a 34-instruc-
tion CPU, which has instructions opti¬ 
mized for use with USB. Also on-chip 
are 2 or 4 kbytes of EPROM/ROM, 
128 bytes of RAM, and a watchdog 
timer. 

There are 10 to 16 I/O lines that 
have programmable sink currents. 
The I/O lines don’t require external 
sink resistors. When indicators are 
needed, designers can use “random,” 
unmatched LEDs to further reduce 
system cost. 
A clock-doubling circuit is used on 

the microcontrollers so that the chips 
can operate from a 6-MHz external 
crystal to ensure low EMI emissions. 
The chips also feature a zero-power 
“instant-on” capability to lower power 
consumption by 70% when idle, while 
being able to provide full asynchro-

í Peripherals 
nous response. 

Furthermore, the controllers per¬ 
form direct-memory-access data 
transfers from the internal RAM 
rather than from dedicated FIFO 
buffers. This, in turn, saves a signifi¬ 
cant amount of chip area. 

In addition to the microcontrollers, 
the company offers a USB developer’s 
kit. The kit gives designers a full¬ 
speed hardware emulator module, de¬ 
velopment software, a power supply, 
and complete documentation, enabling 
immediate development of firmware 
and associated system drivers. Among 
the tools included in the developer’s 
kit are an assembler, a debugger/mon-
itor with full debug environment 
(break traps, single stepping, and reg¬ 
ister-, RAM- and I/O-display and mod¬ 
ification), and an optional logic-ana¬ 
lyzer interface. 

With the emulator connected to the 
host computeris 9- or 5-pin serial port, 
designers can implement the 
firmware in either the on-chip 
EPROM or on the host system and 
downloaded to the program RAM. By 
using the RAM-based storage, 
firmware can be modified quickly by 
using the debug interface to alter 
bytes of code. 

Program sizes of up to 8 kbytes are 
supported by the emulator. Cypress 
also has developed sample libraries of 
Universal Serial Bus application code 
to help accelerate development of pe¬ 
ripherals. 
The CY7C63000 MCU contains 2 

kbytes of EPROM and sells for $1.80 
in lots of 10,000 units (20-lead SOIC 
package). The 7C63001 device has 4 
kbytes of EPROM and costs slightly 
more. 

Available in 24-lead packages, the 
7C63100 and 63101 offer more I/O 
lines and start at $1.98 apiece, also in 
10,000-unit lots. In large volumes, 
these chips eventually will sell for less 
than $1 each. The developer’s kit goes 
for $1500. 

Cypress Semiconductor Corp. 
390 1 N. First St. 
San Jose, CA 951 34-1599 
John Torode, (408) 943-2600 
CIRCLE 472 
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The unique Micro-Fit 3.0 
interconnect system goes 
anywhere you require high 
current carrying capacity and 
true surface mount capabilities. 
These rugged signal connectors 
are the industry's smallest with 
fully isolated contacts yet they 
have a 250V rating and can carry 
up to 5 amperes of current. 
Micro-Fit 3.0 connectors provide 
increased retention to the PCB 
with optional solderable clips. 

With A Ampere Capacity, 
Micro-Fit 3.D Interconnects Go Where 
No SMI Connector Has Gone Before. 

nails and pegs. They also have 
SMT features such as 94V-0 LCP 
housings and coplanarity of less 
than .004. 

Vertical and right-angle headers 
are available in circuit sizes from 
2-24 on a 3.0mm grid spacing 
for added design flexibility in 

wire to-wire and wire-to-board 
applications. Optional tape-and-
reel packaging for robotic 
placement on the PCB can help 
lower overall applied cost. 

See for yourself how the 
Micro-Fit 3.0 interconnect system 
goes above and beyond ordinary 
SMT connectors. For a free 
brochure call 1-800-78MOLEX, 
or visit our web site at 
http://www.molex.com. 

molex 

Bringing People & Technology Together, Worldwide 

Corporate Headquarters: 2222 Wellington Ct . Lisle. IL 60532 U.S A . Tel: 1-800-78MOLEX* European Headquarters: Munich. Germany. Tel 89-413092-0 
Far East North Headquarters: Kanagawa. Japan. Tel 81-462-65-2336 • Far East South Headquarters: Juiong Town. Singapore. Tel 65-268-6868 

Micro-Fit 3.0' 

Interconnects 

C1997 Molex Incorporated 
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PICO 
Low Profile .2" ht. 
Surface Mount 
Transformers & 

Inductors 

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

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 

Delivery-
stock to one week 

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

See EEM 
or send direct 

for Free PICO Catalog. 
Call loll free 800-431 -1 064 

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

ri V VZ Electronics, Inc. 
143 Sparks Ave . Pelhem. N.Y. 10803-1889 

E Mail HLSC73A@prodigy com 
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TECH INSIGHTS 
PRODUCT FEATURE 

VLIW Architecture Offers A Ten-Fold 
Improvement In Digital Signal Processing 

Delivering a peak throughput of 
1600 MIPS when clocked at 200 
MHz, the TMS320C6201 fixed-

point digital signal processor is the first 
in a new DSP family based on a very-
long-instruction-word architecture 
called VelociTI. Developed by Texas 
Instruments, the new architecture de¬ 
livers almost 10 times the performance 
of DSP chips currently available from 
any current vendor. Thus, for applica¬ 
tions like wireless base stations, re¬ 
mote-access servers, pooled modems, 
cable modems, and digital-subscriber 
loop systems, the chip can implement 
the system at about half the cost per 
channel versus other DSP solutions. 

The VLIW architecture of the CPU 
core consists of eight functional units— 
two multipliers and six arithmetic 
units—that together can execute eight 
instructions per cycle. The core is con¬ 
figured as two parallel data paths. Each 
data path contains one multiplier and 
three arithmetic units that can handle 
40-bit arithmetic operations. Designed 
to operate from a 3.3-V supply, the DSP 
chip actually internally cuts that to 2.5 
V to reduce power consumption, and at 
the same time keeps all of the I/O lines 
3.3-V compatible. 

The chip contains both program and 
data caches, each containing 512 kbits 
of SRAM storage. The data cache can 
hold 8-, 16-, or 32-bit data values, while 
the instruction cache is organized as 
2048 words by 256 bits. Other re¬ 
sources on the chip include a dual-chan¬ 
nel bootloading DMA controller, a 16-
bit host-access port, two buffered serial 
ports, a pair of 32-bit timers, and a 32-
bit interface to external memory. 
The long instruction word allows 

simple instruction packing to reduce 
the code size, the number of program 
fetches needed, and the power con¬ 
sumption. Instructions are all condi¬ 
tional, which reduces costly (in terms 
of time) branching operations and en¬ 
ables increased parallelism for higher 
sustained performance. For example, 
a 1024-point complex FFT is executed 
in just 70 ps. Or, one 320C6201 can im¬ 
plement a bank of 10 to 15 V.34 
modems at about $6 per modem. 

However, programming VLIW 
processors has traditionally been a 

challenge to keep track of all opera¬ 
tions and data movement. To alleviate 
that headache, TI’s designers crafted 
an intelligent C-language compiler 
that averages about three times the 
efficiency of other DSP compilers. 
Those results are based on DSP algo¬ 
rithms written in C and compiled for 
several processors. Also available is 
an assembly optimizer and a Win¬ 

dows-based debugger interface. 
Tools are available for both PCs and 

Sun (or compatible) workstations, and 
a hardware emulation board, compati¬ 
ble with TI’s XDS50 JTAG emulator 
interface, is also available. The PC-
hosted version of the tools sell for 
$2995, while the Sun version sells for 
$4995. Third-party tools also are avail¬ 
able from many suppliers, such as 
Ariel Corp., D2 Technologies Inc., DSP 
Research Inc., GO DSP Corp., 
HotHaus Technologies Inc., Innova¬ 
tive Integration, Pentek Inc.,White 
Mountain DSP, and others. 

Housed in a 352-contact ball-grid-
array package, the DSP chip will sell 
for $96 each in lots of 25,000 units. For 
designers that can’t wait, the advance¬ 
release version of the chip,available 
now, will not have the timers and ser¬ 
ial ports. The fully equipped version 
will be ready in the second quarter. 

Texas Instruments Inc. 
Semiconductor Group, SC97001A 
Literature Response Center 
P.O. Box 172228 
Denver, CO 802 17 
(800) 477-8924 
Web: http://www.ti.com/sc/c6x 
CIRCLE 473 
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This Wallet May Not Exist Yet, 
But The Microprocessor For It Does. 

To see the future of personal access to information, communication and entertain¬ 
ment, just check your hip pocket. Or look on your wrist. Or in your glasses. 

Because that’s where the electronics revolution is headed. Off the desktop and out 
into the world at large. 

It’s a journey that requires an entirely new microprocessor technology. One that does 
far more with far less in terms of power consumption, space requirements and cost. 

Enter the Hitachi SuperH™ Series, a revolutionary RISC-based microprocessor that 
packs maximum functionality into minimum space. All while providing the low power 
and optimal price:performance required by portable, handheld products. 

Not surprisingly, the SH leads the world in RISC processor shipments. Just one more 
example of Hitachi's commitment to research & development, an effort that’s world¬ 
wide in scope. All part of our vision to make technology that fits the way you live. 

www. hi tach i. coni 

HITACHI 
A TOTALLY NEW VISION 



Moving to 3 volts? 
Get ¡up to speed! 

Try the new DS80C323 High-Speed Micro from Dallas Semicon¬ 
ductor. Based on the popular DS80C320 high-speed 805 1 core 
that executes instructions in 4 clocks instead of 12, the DS80C323 

space-conscious applications. 
Other available package options 
include a 40-pin DIP and 44-pin PLCC. 

provides the same efficient execution and operates down to 3 
volts. With the DS8OC323, you can increase the performance 

of your battery-operated application with-
out sacrificing battery life. 

Fast and Flexible 
The DS8OC323 is not 
for 3-volt operation. The DS80C323 is a wide’ '*'13 
voltage device that can operate from power supply 
voltages ranging from a minimum of 2.7 up to a maximum of 5.5 
volts. Got a system designed for 5-volt operation that you want 
to move to 3 volts? The DS80C323 can handle the job, both now 
and in the future. 

More Features, Less Space 
Need higher integration? The DS80C323 includes features such 
as two full-function serial ports, dual data pointers, a watchdog 
timer, three 16-bit timer/counters, and six external interrupts with 
three priority levels. Fewer external components saves board 
space. For further space savings, the DS80C323 is available in a 
1.0 mm tall 44-pin TQFP. ideal for PCMCIA, portable, and other 

High Performance 
in a Familiar Platform 
While operating from a 3-volt supply, the DS80C323 provides 
performance equivalent to a 50 MHz 8051. With a maximum 
clock frequency of 18 MHz and 3x the performance of a stan¬ 
dard 8051, the DS8OC323 provides processing power previ¬ 
ously unavailable in a low-voltage device. It maintains 100% 
instruction set-compatibility with the original 8051, which 
means you can upgrade your existing design without throw¬ 
ing away your 805 1 
development tools. 

For more informa¬ 
tion on our family of 
High-Speed Micro¬ 
controllers, give us 
a call. 

DALLAS 
SEMICONDUCTOR 

Visit our Web site at http://www.dalsemi.com/ 
4401 South Beltwood Parkway, Dallas, Texas 75244-3292 ❖ Phone: 972-371-4448 ❖ Fax: 972-371-3715 
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EDA 

Cheryl Ajluni 

■ Exploring the world of design tools that translate today's ideas into tomorrow's products 

COVER FEATURE 
faster than the 
more conventional 
method and drasti-

PCB design process. 
Using an algorithm that acts 

like a neural net, effectively 
learning on the go, the tool 
quickly and automatically 
makes placement decisions 
based on user-defined con¬ 
straints. This is significantly 

the second choice, and seek out expert 
PCB placement tools. 

Recognizing this need, UniCAD 
Inc., Ottawa, Canada, has come out 
with an expert tool intended to convert 
the more conventional sequential 
placement process into a concurrent 
one (Fig. 1). Known as the Multi-Disci¬ 
plinary Optimizer (MDO), this virtual 
prototyping tool enables automatic 
multi-disciplinary optimization of PCB 
placement. Based on a trade-off engine 
with discrete optimization algorithms, 
the PCB designer is able to rank the 
importance of each discipline for use in 
the optimization process, and more im¬ 
portantly, can regain control over the 

Electronic Design 
Automation 

cally cuts down on the number 
of iterations before layout. And, 
because it occurs in the physical 
synthesis part of a design, a 
PCB designer is free to explore 
design opportunities prior to 
making any commitments. 
Over the past few years, Uni¬ 
CAD has developed a suite of 
virtual prototyping tools, which 
included the UniSolve tool for 
pc-board analysis, and Synthe-

Solve, an all encompassing tool that 
features automated synthesis capabili¬ 
ties with constraints generation. While 
a separate tool, SyntheSolve borrows 
heavily from the UniSolve tool suite. 
MDO further builds on this virtual pro¬ 
totyping environment by expanding on 
the SyntheSolve base. It does this by 
moving the synthesis further upstream 
in the design process so that the de¬ 
signer can have an earlier optimization 
of placement. In the past, the only early 
optimization available to designers was 
for interconnect. With MDO, the entire 
placement process can be optimized. 
As one part of the virtual prototyp¬ 

ing methodology, MDO takes advan-

Automated Virtual Prototyping Tool 
Delivers Optimized PCB Placement 

Engineers with expertise in multiple disciplines are rare. 
Tÿpically, individual experts 

in hardware, electromagnetic 
interference (EMI), thermal 
management, signal integrity, 
and manufacturing each 
worked autonomously on the 
placement of a design. For ex¬ 
ample, the EMI expert would 
do his work and then throw it 
over the wall to a thermal ex¬ 
pert. Oftentimes, however, the 
thermal expert would find that 
changes made to EMI cause ad¬ 
ditional changes to the thermal 
results. After revising his work, 
the thermal expert would 
throw it back to the EMI ex¬ 
pert, who would face the same 
problem. This resulted in a long, 
drawn-out series of sequential 
iterations between the experts 
until they eventually converged on an 
averaged solution. Adding an electri¬ 
cal, routability, and manufacturing ex¬ 
perts to the mix only made things more 
complicated. 

With the growing complexity of de¬ 
signs, pc-board (PCB) layout has be¬ 
come even more difficult, leaving de¬ 
signers with basically two choices. 
They either have to become experts in 
multiple disciplines, or they have to 
find tools that will do the job for them. 
With the sequential hardware design 
process no longer meeting the needs of 
today’s designer, and the days of multi¬ 
disciplined engineers long gone, today’s 
PCB designer is now forced to opt for 

PC-Board Design Tool Offers Low-Cost And Quick Placement 
In A Concurrent Environment. 
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EDA VIRTUAL PROTOTYPING TOOL 

1. MDO performs early optimization of critical design constraints— delay, emissions, thermal, 

routability, and manufacturability— in a concurrent tools environment. The delay, EMI, thermal 

and routability constraints are simultaneously and automatically adjusted by changes within each 

discipline. 

tage of a number of benefits inherent to 
virtual prototyping which brings a de¬ 
sign’s back end further up front and au¬ 
tomates the design process. It allows it¬ 
erations to be done early on so that the 
results can be recorded for later design 
reuse. And, it means capturing the be¬ 
havior of a design not yet implemented 
and using the representation for ma¬ 
nipulation in exploration and analysis. 

It truly is a different paradigm foi-
hardware development. The MDO tool 
successfully leverages these features, 
making it possible to further inform the 
design process earlier on, and allows 
the designer to look at the design in a 
number of different ways before com¬ 
mitting to one particular placement. 

How It Works 
MDO is launched as a separate appli¬ 

cation from within the UniSolve suite. 
A design file is read into UniSolve to 
provide the basic design data. Once the 
application is launched, additional in¬ 
formation, such as defined goals or con¬ 
straints, are entered by the designer to 
drive the optimization algorithm. 

Of the five disciplines now sup¬ 
ported by MDO, four are explicit and 
are user selectable—electrical, EMI, 
thermal, and routability. The manufac¬ 
turing constraint that maintains inter¬ 

component clearance is built in to en¬ 
sure that final placement is feasible 
from a manufacturing perspective. 

The constraints make heavy use of 
signal and device attributes to define 
the rules required and to formulate the 
cost function. These attributes can be 
entered at the schematic-capture or 
layout phase to help guide the opti¬ 
mization algorithm. Besides the ex¬ 
plicit constraints, physical rules such as 
locking or physical grouping of compo¬ 
nents also can be created and applied 
by the user on-the-fly or read in from 
the design file during design optimiza¬ 
tion. In addition, any restricted areas 
created during layout are supported by 
the placement algorithm. 

The electrical discipline supported 
by MDO deals specifically with issues 
of radiated EMI and interconnect de¬ 
lay. For the EMI estimation analysis, 
algorithms are used to predict the radi¬ 
ated emissions trom signal interconnec¬ 
tions. To compute the interconnect de¬ 
lay, UniSolve’s Signal Integrity 
analysis capabilities predict the inter¬ 
connect flight time. The analysis capa¬ 
bilities are accessed once again to com¬ 
pute the package junction temperature 
for thermal analysis. Specifically, the 
rise in the junction temperature of the 
component is obtained by computing 

the temperature change at different 
levels of packaging and the board un¬ 
der natural or forced convection. 

For routability analysis, a logic 
length computation of the design sig¬ 
nals is required. This is accomplished 
by a fast algorithm using the minimum 
spacing tree method. A bounding box is 
created so that all pins on the signal are 
contained within the box. The half¬ 
perimeter of the bounding box is then 
determined. For manufacturing analy¬ 
sis, keepout areas for each component, 
defined as the minimum clearance for 
neighboring components, are calcu¬ 
lated automatically within the MDO 
application. While keepout areas for 
adjacent components may overlap, the 
physical body of any component may 
not overlap within keepout areas. The 
user can make changes to these values 
if necessary. 

Once all design requirements are 
entered, optimization begins using the 
initial placement as a benchmark (Fig. 
2). A cost function is evaluated for the 
benchmark and used to compare 
against all subsequent placements. Be¬ 
fore each iteration of the design place¬ 
ment begins, the current placement is 
perturbed by randomly shuffling a 
random section of the board. With each 
new placement, the required analyses 
are perfonned and the cost function is 
evaluated. If it is accepted by the algo¬ 
rithm, the board’s current state is 
stored. If not accepted, the placement 
is discarded and the process begins 
again until the optimization-control¬ 
ling parameters determine that the to¬ 
tal number of required iterations has 
been reached. When the optimization 
cycle is complete, the layout deemed 
by the optimizing algorithm to be opti¬ 
mal becomes the placement of the 
board. 
A prime benefit of the MDO tool is 

its ability to do automated synthesis of 
device placement by optimizing for 
multiple conflicting sets of constraints. 
This optimization is quite simple to do 
with just a few signal nets. With thou¬ 
sands of nets, however, the problem be¬ 
comes exacerbated. For example, a de¬ 
signer wishing to perform optimization 
based on thermal and EMI disciplines 
faces a dilemma. F or thermal optimiza¬ 
tion, the components have to be as far 
apart as possible. Whereas for EMI op¬ 
timization, the components have to be 
as close together as possible to mini-



375V IIXJ/^SV OUT 

♦ DC Input Range: 250V - 425V 
(Surge Withstand: 550V for 100 mS) 

♦ DC Output: 48V ± 1 % 
(Programmable: 5V - 50V) 

♦ Regulation: ± 0.1 % No Load to Full Load 
♦ Efficiency: 90% 
♦ Maximum Operating Temperature: 100 C at 600W 
♦ Power Density: 120W/in3

(Other Package Configurations to 150W/in3) 

♦ ZCS / ZVS Low Noise Architecture 
♦ Model Number: V375A48C600A 
♦ Single Piece Price: $248 

Secondary Control: 
• Trim 
• Program 
• Module OK 

Parallel: 
• Single Wire or Fault 
Tolerant Interface 

• DC or AC Coupled Bus 

♦ Parallelable with N+M Fault Tolerance 

Primary Control: 
• On/Off 
• 5.9V Bias Supply 
• Module OK PFC COMPATIBLE 

Call Today 1-800-735-6200 

http://www^icncom 
Component Solutions For Your Power System 
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EDA VIRTUAL PROTOTYP IN G T O O L 

mize interconnect length, in tum, de¬ 
creasing radiation. With the MDO 
tool, the designer is able to place a 
level of importance on the different 
disciplines to signify which should be 
weighted more heavily during opti¬ 
mization of the automated device 
placement process. 

Automation, as a key benefit of the 
MDO tool, offers an easy means of opti¬ 
mizing pc-board layout based on a num¬ 
ber of different disciplines, and does it 
in a very short period of time. Though 
the layout could be done by hand by an 
experienced engineer, it would take an 
incredibly long time. MDO’s automatic¬ 
layout capability on the other hand of¬ 
fers a significant time savings. And, it 
provides the designer with a high level 
of confidence that the design has been 
fully optimized and that nothing was in¬ 
advertently left unchecked. 

The optimization process can be 
done either automatically by the appli¬ 

cation or interactively so, for example, 
the engineer can set constraints on a 
certain level of EMI. The optimization 
would then take place based on this in¬ 
formation. When the process is com¬ 
pleted, the designer can make decisions 
based on whether or not the resulting 
values in the other four disciplines are 
acceptable for the design. If optimizing 
the one constraint causes a design 
problem, the designer can simply make 
changes to the specified design con¬ 
straints and reran the optimization un¬ 
til an acceptable layout is obtained. 
Consequently, control over the weight¬ 
ing of the different disciplines rests 
solely on the designer’s shoulders. 
A significant feature of the MDO 

tool is the effect it is has on the process 
of iterations. Historically, iterations 
have been looked down upon because 
they were typically done very late in 
the design cycle, when the risk and cost 
is substantially higher. But, it’s not re¬ 

ally the concept of iterations that is bad; 
it’s where the iteration is placed within 
the design methodology. With MDO, 
designers can explore the design space 
early on in the design cycle before the 
design intent is captured. They can, for 
example, move components around on 
the board to see in concurrent time the 
affect the change will have on the dif¬ 
ferent disciplines and on layout 
MDO tool changes the implementa¬ 

tion of iterations in today’s design 
methodology. Currently, iterations are 
employed after the implementation 
process to settle on the most optimum 
layout. This approach typically re¬ 
quires many iterations and comes late 
in the design cycle when major changes 
can be costly. With MDO, iterations oc¬ 
cur prior to implementation when the 
design is still a concept. This method, 
which really boils down to an auto¬ 
mated floorplanning exercise, is signifi¬ 
cantly shorter in the long ran because it 
drastically cuts down on the number of 
implementation iterations. And, be¬ 
cause the number of hardware itera¬ 
tions through backend processes is sig¬ 
nificantly decreased, the cost is lower. 

Another interesting feature of the 
MDO application is that it meets all 
the necessary placement require¬ 
ments, and does so in an esthetically 
pleasing, and somewhat artistic, man¬ 
ner. Consequently, the design place¬ 
ment or layout is in a representation 
that is more like what designers are 
used to looking at, as opposed to just a 
variety of components thrown haphaz¬ 
ardly on a board. 

The future of the MDO tool lies in 
expansion of the selection of supported 
disciplines. Currently, the company is 
looking at the possibility of offering 
support for ground noise/ground 
bounce effects. 

Price And Availability 
The MDO tool inns on a UNIX platform 

on Sun OS/Solaris, HP and IBM worksta¬ 
tions, and on a Windows NT environment. 
Available now, the tool, sold as an add-on ap¬ 
plication to UniSolve, sells for $21,000. 

UniCAD, Inc., 271^5 Iris St., Ottawa 
K2C3V5, Canada; Stephen Lum, Product 
Marketing Manager, (613) 596-9091. 

CIRCLE 492 

How Valuable Circle 
Highly 543 
Moderately 544 
Slightly 545 

2. The optimization process follows a distinct design flow, starting from either an existing 

placement, or a random placement to create a unique placement. Once started, the optimization 

analysis runs thousands of times on thousands of placements. The tool saves the best placement 

and then proceeds by looking for incremental improvement in the next placement. Once 

completed, the results of the optimization are passed back to the host CAD system using the 

delt- file capability within UniSolve. 
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EDA 

EDA WATCH 

Growing A New Interface: Model Technology 
And The Grass Roots Movement To Tcl/Tk 

Shepherded by its creator John Ousterhout and foster parents 
Sun Microsystems, Tel has grown 

almost organically into its new role as 
one of the preferred development 
tools for Graphical User Interfaces 
(GUIs) as a universal scripting lan¬ 
guage. With functionality that ma¬ 
tured through an Internet-wide group 
development effort, Tel and Tk, its 
GUI development kit, meets many of 
the fundamental needs of CAD devel¬ 
opers, third-party integrators, and 
end-users looking to customize their 
simulation environment. 

Tel is a powerful and highly adapt¬ 
able glue that connects Tk library 
components, while also controlling 
their interactions with other applica¬ 
tions. In its role as a universal script¬ 
ing language, Tel is an effective inter¬ 
face for joining a Tel interpreter to an 
existing C program, giving the appli¬ 
cation access to Tel’s simple, flexible 
syntax. With Tel’s rich set of com¬ 
mands able to be embedded into a 
number of applications, developers 
may find it easier to build Tk-based in¬ 
teractive user interfaces. 

That was an appealing characteris¬ 
tic to designers at Model Technology. 
They were faced with the need to cre¬ 
ate a variety of new user interfaces for 
their HDL simulators, and Tcl/Tk’s ac¬ 
cessibility of Tcl/Tk was a determining 
factor. They could now quickly create 
new user interfaces without having to 
write hundreds of thousands of lines of 
C code for each new application. This 
can be compared to how assembly lan¬ 
guages gave way to a simpler and 
higher programming language such as 
C. Tcl/TK is a simpler and more ab¬ 
stract language than C for developing 
GUI’s or integrating tools together. 
Tcl/Tk’s portability also made it easier 
to create or modify custom interfaces 
for a variety of different platforms. 

Tcl/Tk’s position as a completely 
open standard, available without cost 
to anyone who wants to use it, made it 
even more attractive. Instead of pay¬ 
ing licensing fees, Model’s engineers 
just downloaded the source code from 
the nearest Web browser. They also 

were impressed with Tcl/Tk’s broad 
acceptance by other developers. Al¬ 
ready in use by tens of thousands of 
programmera, it has been subjected to 
enough use—and abuse—to prove its 
robustness. This will enable end-users 
who either use or develop a Tcl/Tk 
utility or application on one Tcl/Tk-
supported application to reutilize it on 
all Tcl/Tk-supported applications. This 
level of openness should result in a 
mass proliferation of Tcl/Tk widgets 
and applications for users to download 
and customize. 

Dave Griffin of Digital’s Alta Vista 
Forum echoed many users when he 
said, "We selected Tel as our scripting 
language because it was open, robust, 
highly extensible, and has a very nice 
book describing it.” 

Tcl/Tk’s industry-wide popularity 
also presented other opportunities 

that revealed themselves as Model 
Technology moved further through its 
own development cycle. Because 
Model maintained an ongoing dialogue 
with its V-system VHDL simulator 
users, they already knew about their 
urge to “tinker with the tools.” The 
people who work with Model’s prod¬ 
ucts show that they like to modify the 
tools they work with every day to 
meet their special needs. The com¬ 
pany was happy to inform its users 
that the new Tcl/Tk-based interface 
was completely open, so they could 
tinker to their heart’s content. 

Tcl/Tk’s higher level of program¬ 
ming abstraction now allows users to 
create “virtual prototypes” of designs 
they are simulating. One customer ex¬ 
ample that was turned into a work¬ 
shop was the design of a traffic control 
system. Tcl/TK was used to create a 
“virtual prototype” of the traffic inter¬ 
section. The simulation results were 
graphically animated and the behavior 
observed. Even the stimulus was con¬ 
trolled with a GUI. The frequency of 
cars arriving to the intersection were 

What's On The Horizon 
With a number of critical issues being raised by the migration to deep¬ 

submicron design geometries, the EDA and ASIC industries are 
struggling to bring some sense and understanding to the confusion. 

One of the more critical issues coming to light is whether or not the industry 
is outpacing today’s design methodology as well as the tools that support it. 
This is especially prevalent in lieu of the current industry trend to move away 
from simulation accuracy and toward speed. Basically, simulator perfor¬ 
mance is impacted whenever accuracy is increased. In addressing the simula¬ 
tion speed issue, EDA tools have now been introduced into the marketplace 
that provide the added simulator performance at the expense of accuracy. 
With design complexity rapidly increasing thanks to shrinking geometries 
and the crunch toward faster time to market, designers need tools that can 
provide better cycle times. The end-user expects both the EDA and ASIC 
vendors to ensure that speed and accuracy are there. Deep submicron brings 
many new challenges in the modeling of device delays and interconnect, for 
example, that cannot be ignored. 

The real dilemma lies in determining how much accuracy and speed is re¬ 
quired during the various design processes and which verification method¬ 
ologies are appropriate. And taking this a step further, what is the design 
flow that will accommodate these choices, and how should it be implemented? 
There are a number of tools currently on the market, along with different de¬ 
sign techniques, that offer hope for a solution to the accuracy and verification 
time dilemma. While there are those who may choose to stand behind a single 
solution as the optimal approach to solve this problem, there are those who 
believe that ultimately, the future may lie in the combination of many solu¬ 
tions used in conjunction with a totally new design flow. These are some of the 
hard choices that will be facing vendors and designers alike. 
CHERYL AJLUNI 
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CHAMPION 
TECHNOLOGIES, INC. 

LOW COST 

VCXOs 
FROM THE MARKET LEADER. 

performance is not required. 
Designed for general purpose use 
in many modern PLL applications, 
the K1526LC further broadens the 

Another Champion VCXO 
innovation - high-end technology 
with an affordable price tag. 

The new K1526LC series of SMT 
VCXOs from Champion Technologies 
delivers the flexibility, stability and 
performance you require, at a 
fraction of the cost of similar units. 
Complete with industry-compatible 
footprint, six compliant J-leads and 
compact ceramic package, the 

• industry's most complete VCXO 
• product line. 
• Intelligently designed and dev-
• eloped by the industry's most 

experienced supplier - measured in 
millions of units sold - the K1 526LC 
is another example of Champion’s 

K1526LC is a perfect 
match where premium 

commitment to VALUE affordable technology. 
YOU CAN DEPEND ON. 
INTRODUCING THE NEW LOW COST K1 526LC VCXO 

With SMT frequencies up to 40 MHz and 
operating temperature range from -20° to 

+75°C, the K1526LC otters enhanced 
performance without the added expense. 

NON-STOP 
L 

CHAMPION TECHNOLOGIES, INC. 
2553 N. EDGINGTON STREET * FRANKLIN PARK, IL 60131 

847-451-1000 a FAX: 847-451-7585 
http://www.champtech.com 

READER SERVICE 100 

controlled by a dial located on the 
graphical display. 

The extensions that have been cre¬ 
ated range from simple menu changes 
to sophisticated graphic representa¬ 
tions of product behavior, and they’re 
only just getting started. A lot of cus¬ 
tomer feedback new examples of user 
creativity almost every day. In each 
case, the Tk-GUI toolkit has allowed 
users to modify the interface and make 
the simulation process more graphical. 
The growing acceptance of the 

Tcl/Tk standard presents other possi¬ 
bilities. It is expected that third-party 
software developers will take advan¬ 
tage of Model’s open interface by de¬ 
veloping add-on products. In addition, 
OEMs and VARs also will be free to 
adapt the look and feel of the simulator 
when they bundle it with their prod¬ 
ucts. In any case, the openness of the 
standard and the open characteristics 
of the product’s interface can be ex¬ 
pected to provide a wide variety of 
growth opportunities. 
A rapidly expanding number of 

other commercial uses for Tcl/Tk’s capa¬ 
bilities also are appealing, including ap¬ 
plications from Motorola, Wind River, 
Sybase, Oracle, and Digital’s on-line Al¬ 
taVista Forum. One of the newest ad¬ 
vances in the Tcl/Tk development is 
showing up on the Internet, where a Tel 
plug in allows standard HTML-based 
web browsers to view new content 
types such as Tel “Tclets.” Native Win¬ 
dows and Macintosh implementations 
are now in nearly-fmal beta versions 
and scheduled for release as Tel 7.7 and 
Tk 4.3 later this year. 
Why has Model Technology chosen 

to open up its product in this way, and 
why did Model decide to implement 
the new open system in Tcl/Tk? The 
answers are both practical and philo¬ 
sophical, reflecting a sensible need to 
make the product easier to manage, 
and a general conviction that only 
open systems can withstand the chal¬ 
lenges of constant growth. 

Contributed by Greg Seltzer, mar¬ 
keting manager, Model Technology, 
Beaverton, Oregon, (503) 6Jtl-13^0, e-
mail: greg_seltzer@model.com. 

To obtain additional information 
on this topic, see Model Technology’s 
webpage at http://www.model.com., or 
read “Practical Programming in Tel 
and Tk" by Brent B. Welch. 
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time for new derivatives. 

68HC12 

68HCl6

Earthshakin', Top-of-the-

Line, 16-Brt MCUs That Rule. 

It’s the broadest line in the 

industry. Our 68HC12 and 

68HC16 Families give you so 

Choc-Full-of-Features, Can ’t-Live- Without-lt 

Development Support. Comprehensive software 

and hardware support is available for the 68HC12 

and 68HC16 Families through Motorola and dozens 

of independent and highly-respected development tool 

suppliers. All you need to successfully design, debug 

and evaluate your 68HC12 or 68HC16-based system. 

So Get on the Horn, the Fax, or the Web Today. 

There are several ways to get a truckload of data on 

our 68HC12 and 68HC16 Families of 16-bit MCUs. 

Call (800) 765-7795, ext. 977; fax us at (800) 765-9753; 

or visit our Web site at http://www.mcu.motsps.com 

No problem. 

68HC1 1 8-bit architecture. Think of the time and effort 

you can save when migrating up to 16-bit performance. 

Sure-Fire, Go-Get-'Em, Way Beyond-State-of-

the-Art Features. Our 68HC12 and 68HC16 MCUs 

offer Flash EEPROM, low voltage operation, high-level 

language support, and Background Debug 1 M Mode for 

in-circuit programming and debugging. The 68HC12 

Family features low power consumption, low noise at 

full bus speed, linear and paged memory addressing, 

and on-chip fuzzy logic instructions. 

many choices, there’s one for virtually every 16-bit 

system out there. From communications equipment 

and automotive electronics to consumer electronics 

and computer peripherals. No wonder Motorola’s 

the number one supplier of MCUs in the world*. 

We deliver the goods. And our cost effective 16-bit 

MCUs are just one example. 

No-Sweat, Easy-as-Pie Migration to 16-Bit 

Performance. Both the 68HC12 and 68HC16 are 

designed to be code-compatible with the popular 

The 68HC16 Family with DSP functionality, a 

sophisticated System Integration Module, intelligent 

on-chip peripherals, and high-speed versions, 

offers the perfect choice for a wide 

Ml; applications. And both 

■Ë families employ a modular 

K design to support a veritable 

» smorgasbord of on-chip 

f peripherals and shorter design 

•Source: DataQuest and In-Stat, 1996. 

©1997 Motorola, Inc. Background Debug is a trademark, and Motorola and @ are registered 
trademarks of Motorola, Inc. All rights reserved. 

MOTOROLA 
Microcontroller Technologies Group 

What you never thought possible™ 
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EDA 
DESIGN APPLICATION 

Design Automation For Mixed 
Hardware-Software Systems 
Benefit From Integrating Hardware And Software 

Design Into A Single Methodology. 
JAY K. ADAMS, Synopsys Inc., 700 E. Middlefield Rd., Mountain View, CA 94043-4033; (415) 962-5000. 
DONALD E. THOMAS, Carnegie-Mellon University, 5000 Forbes Ave., Pittsburgh, PA 15213; (412) 268-3545. 

Because of the growing complexity 
of digital systems and the avail¬ 
ability of a variety of implemen¬ 

tation technologies, many of today's 
digital designs are mixed hardware-
software systems. The hardware and 
software elements may be physically 
separate components, or they may be 
the same physical components 
viewed at different levels of abstrac¬ 
tion. In either case, it's sometimes 
possible to integrate the hardware 
and software design into one design 
methodology. 

Design automation for mixed 
hardware-software systems has 
evolved from the merging of IC de¬ 
sign and programming (Fig. 1). If we 
have some functionality to be imple¬ 
mented as a digital system, we could 
implement it as a program running 
on a processor (shown on the left¬ 
hand side of Figure 1), or as a hard¬ 
ware ASIC (shown on the right-hand 
side of Figure 1). Design aids, such as 
compilers and logic-synthesis tools, 
have been developed to support both 
of these options. More recently, how¬ 
ever, design aids have been devel¬ 
oped to support design in the middle 
ground of Figure 1, in which the final 
implementation includes both a soft¬ 
ware program and a specially-de¬ 
signed hardware element. 
The design of mixed hardware¬ 

software systems presents several 
challenges to the designer. Not the 
least of these is the fact that while the 
hardware and software components 
are often interdependent, they are 
typically described and designed us¬ 
ing different formalisms, languages, 
and tools. Hardware-software code¬ 
sign is an attempt to integrate hard¬ 
ware and software design techniques 
with the goal of incorporating more of 

the system design process into a sin¬ 
gle design methodology. 
Combining hardware and soft¬ 

ware design into a common method¬ 
ology or automation tool has several 
advantages. One is that including 
more of the overall system design 
into one automated or structured de¬ 
sign methodology may accelerate the 
design process. Another is that ad¬ 
dressing hardware and software de¬ 
sign simultaneously under a single 
methodology may enable hardware¬ 
software trade-offs to be made dy¬ 
namically as the design progresses, 
thus giving the designer more flexi¬ 
bility in finding the optimal combina¬ 
tion of hardware and software. 

The potential benefits of integrat¬ 
ing hardware and software into a sin¬ 
gle design methodology has driven 
quite a bit of research into hardware¬ 
software codesign over the past sev¬ 
eral years. However, due to the wide 
range of assumptions made in each 
case, it's often difficult to compare 
approaches to codesign. This article 

1. Digital-system functionality can be 

implemented in a variety of ways. For 

example, it can be implemented as a program 

running on a processor or as a hardware ASIC 

attempts to lend some structure to 
the field of hardware-software code¬ 
sign by defining some terminology 
and suggesting some criteria that 
can be used to understand and com¬ 
pare new ideas. The suggested crite¬ 
ria is based primarily on the nature 
of the mixed hardware-software sys¬ 
tem and the design activities for 
which hardware and software are in¬ 
tegrated. 

Hardware-Software Systems 
The primary consideration for 

many types of hardware-software 
codesign is the nature of the system 
being addressed. It's important to 
understand what constitutes hard¬ 
ware and software and the relation¬ 
ship between the two. The distin¬ 
guishing factor is whether the 
boundary between hardware and 
software is a logical boundary (Type 
I) or a physical boundary (Type II). 

In a Type I system, the hardware 
is thought to be executing the soft¬ 
ware, and so the relationship is one of 
abstraction level (Fig. 2a). A Type I 
system may contain one or more 
physical components. An example of 
a Type I hardware-software system 
is one made up of a microprocessor 
and its associated glue logic. In this 
case, the hardware, which is proba¬ 
bly specified as a microprocessor 
type and a net list of gates, is viewed 
at a much lower level of abstraction 
than the software, which is likely to 
be specified using a high-level pro¬ 
gramming language. 

In a Type II hardware-software 
system, the hardware and software 
components are modeled at the same 
level of abstraction, but are physi¬ 
cally separate components (Fig. 2b). 
An example of a Tÿpe II hardware-
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LinearSolutions 
Data Conversion 

March 1997 

The Best Choices for 12-Bit 1.25Msps ADCs! 

I 
•5V 

Its 71.5dB 
SINAD at 
Nyquist is 
unmatched 
for high speed 
communica¬ 
tions and 
telecom 
applications. 

»S = 1.25MspS o Its ±2.5V input range is ideal 

Want more choices? 
For single 5V 
applications, the 
LTC1415 has the industry's 
lowest power, 55mW. It 
delivers 72dB SINAD and 
1LSB DNL and INL, making 
it perfectly optimized for 
imaging, communications, 
multiplexed and high 

Searching for the best 
12-bit ADC performance 
at 1.25Msps for your high 
speed communications 
design? Wish you had more 
choices? Look to Hie New 
Choice in Data Conversion: 
Linear Technology. 
For wideband applications, 
the LTC1410 has the best 
INL, the best SINAD and 
NAP/ SLEEP modes for the 
lowest power consumption. 

for use with high performance 
op amps. 

speed data acquisition. 

The LTC1410 and LTC1415 are 
free of pipeline 
delay so they 
can take single 
shot measure¬ 
ments or run 
continuously. 
(Competitive 
devices have 
up to three 
cycles of 
latency and 

Table—5V 1.25Msps ADC Comparison 

cannot support discontinuous 
applications.) This and then-
flexible DSP interfaces make 

LTC1415 9221 

Power at 5V 55mW 60mW 

INL (Max) ±1LSB ±1.2LSB 

NAP/SLEEP Yes No 

Data Latency No delay 3 cycles __ 
Package SSOP-28 IKSH S0'28

Price* $10.90 $11.90 

them top performers in either 
event driven or continuous 
sampling systems. And our 
space saving SSOP packages 
give the smallest footprints 
available. 

When the highest perfor¬ 
mance ADCs also have the 
smallest size and the best 
price, there is clearly only one 
choice: Linear Technology. 

*1000-piece quantities Circle No. 210 

In This 
Issue... 

▲ The Best Choices for 12-Bit 1,25Msps ADCs! .. Pg.1 

▲ The Fastest 12-Bit ADC in SO-8! . Pg.2 

▲ Now in SSOP: High Speed ADC Family . Pg.2 

▲ Lowest Power 4- and 8-Channel ADCs . Pg.3 

▲ Micropower Dual & Quad DACs Fit in Tight Quartets . Pg.3 

▲ LTC1419: Upgrade Your System With 81 .5dB 

SINAD at an Attordable Price . Pg.4 

▲ New Data Conversion Solutions Brochure . Pg. 4 



Data Conversion 

Get 70dB SINAD 
at Nyquist and 

Save Space 

The LTC1400 is the 
industry's first 400ksps 
12-bit serial A/D Converter 
in an SO-8 package. This 
tiny device packs in a 200ns 
sample-and-hold, a precision 

reference and a 3-wire 
serial interface to create 

the perfect device for 
DSP applications 
where high speed 
and small size are 
critical. 

The LTC1400 
has the smallest 
footprint 
available and true 

12-bit performance at Nyquist. 
Maximum DC specs include 
1LSB DNLand INL, and 
25ppm/°C drift for the 
reference over temperature. 
The LTC1400 converts 0V to 
4.096V unipolar signals from a 
single 5V supply or ± 2.048V 
bipolar signals from ± 5V 
supplies. Guaranteed AC 
performance includes 70dB 

systems, the LTC1400 offers 
two power savings modes. 
These allow the ADC to 
sample quickly but save 
power between samples. 
In NAP mode, it consumes 
only 6mW and can wake up 
and convert immediately. 
In SLEEP mode it uses just 
30pW. At $9.95 in 1000-piece 
quantities, the LTC1400 is the 

Fastest 12-Bit ADC in SO-8 

f|N ■ 200kHz fS . 400ksps 5V 

REF OUT O-

LTC1400 

For high 
speed 
data 
acquisition 

SINAD and 
-76dBTHD. J 

OOksps serial 
12-Bit Data 

only choice for 
400ksps perfor¬ 
mance in an 
SO-8 package. 

Circle No. 212 

Now in SSOP: 
Faster, Better, 

Lower Power and 
Now Smaller Size 

Linear Technology's 
high speed 12-bit ADC 
family has grown again 
and is now the smallest in 
the market—available in 
Shrink Small Outline 
Packages (SSOPs)! 

Power Consumption of High Speed 12-Bit ADCs 

High Speed ADC Family 
Table—High Speed Parallel 12-Bit ADC Family 

LTC1279 LTC1409 LTC1410 LTC1415 

Sampling Rate 600ksps 800ksps 1250ksps 1250ksps 

Power Supply 5Vor+5V ±5V ±5V 5V 

Power Consumption 60mW 80mW 150mW 55mW 

SINAD at Nyquist 70dB 72dB 71dB 72dB 

Packages SSOP-24 SSOP-28 SSOP-28 SSOP-28 

SO-24 SO-28 SO-28 S0-28 

• At = 100kHz 

These high speed ADCs span 
a range of sampling rates 
from 600ksps to 1.25Msps. 

This family is ideally suited 
for communications 
applications including 
single-pair or dual-pair 
T1 and El applications. 
Excellent SINAD specifica¬ 
tions and low power make 
them excellent choices for 
undersampling and high 
speed data acquisition 

applications as well. They 
offer both NAP and SLEEP 
modes for optimum power 
consumption in event-
driven applications. 

The industry's smallest 
footprint is the latest reason 
to look at our high speed 
12-bit ADC family. See why 
we are The New Choice in 
Data Conversion: Linear 
Technology. 

Circle No. 214 

/TLintAß 
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EDA HARDWARE-SOFTWARE CODESIGN 

Type I 

9. In hardware-software codesign, it's important to understand what constitutes the hardware and software and the relationship between the 

io. The distinguishing factor is whether the boundary between hardware and software is a logical boundary (a) or a physical boundary (b). 

oftware system is one comprising 
3th a microprocessor and a special-
urpose computing engine. If the 
pecial-purpose engine is designed 
ising behavioral synthesis tech¬ 
niques, then the hardware, which is 
specified by a behavioral description, 
an be modeled at roughly the same 
vel of abstraction as the software. 
Finally, it's conceivable that a 

hardware-software system could rep¬ 
resent a mixture of Type I and Type 
Il hardware-software boundaries. 
But to our knowledge, no published 
work has addressed this situation. 

System Design Tasks 
In addition to characterizing the 

type of the hardware-software sys¬ 
tem, it's also useful to characterize 
he design tasks included in the code-
gn methodology. The simplest dis-
nction is the design activities for 
hich hardware and software are in-
■grated (Fig. 3a). 
Simulation of hardware-software 
/stems, sometimes called hard-
are-software cosimulation, repre-
mts the problem of modeling the 
ahavior of a system based on the be-
avior of components that have dif-
■ring semantics and that may be de-
:ribed in different languages. The 
arpóse of cosimulation may be to 

desh out the functionality of hard¬ 
ware and software early in the de¬ 
sign process or to integrate the two 
late in the design process. It may be 
aimed at verifying the functionality 
of the system 1,2 or at evaluating the 
performance.3,4

Hardware-software cosimulation 
requires a simulation environment 
that can understand the semantics of 
both the software and the hardware 
jmponents and how actions in one 

domain affect the state of the other. 
The interaction of the hardware and 
software components may be mod¬ 
eled at a variety of abstraction levels 
(Fig. 3b). 

At the lowest level, the interface 
between the hardware and the soft¬ 
ware may be modeled by the activity 
on the pins of a CPU or the wires of a 
bus.3 This approach is most accurate 
for evaluating performance, but is 
computationally expensive. If the 
hardware and software elements of 
the system communicate asynchro¬ 
nously, the interaction could be mod¬ 
eled at a high level by the process or 
device communication mechanism 
provided by an operating system. 1,2 

This approach is much more efficient 
computationally, but isn't as useful 
for evaluating performance. 

Codesign also may include inte¬ 
grated synthesis of hardware and 
software components, which we re¬ 
fer to as hardware-software co-syn¬ 
thesis. 5,6,7,8 Co-synthesis might in¬ 
volve designing the interface 
between the hardware and software 
components, configuring multiple 
heterogeneous processors and their 
interconnections through shared 
memories, or designing custom assist 
processors. 

In addition, automated hardware-
software co-synthesis may allow the 
designer to explore more of the de¬ 
sign space by dynamically reconfig¬ 
uring the hardware and software to 
find the best overall organization as 
the design evolves. This can lead to 
better results than could be achieved 
if the hardware-software architec¬ 
tures had to be specified up front 
during the early stages of the design. 
To do this, the design tools must un¬ 
derstand the relationship between 

the hardware and software organiza¬ 
tions and how design decisions in one 
domain affect the options available in 
the other. It also requires an under¬ 
standing of how the overall system 
cost and performance are affected by 
the hardware and software organiza¬ 
tions. 

Unification 
Another challenge for hardware¬ 

software co-synthesis is that hard¬ 
ware and software are often de¬ 
scribed using different languages 
and formalisms. If a design method¬ 
ology considers moving functionality 
back and forth between hardware 
and software, a unified understand¬ 
ing of hardware and software func¬ 
tionality must be reached. 

Codesign methodologies that in¬ 
clude hardware-software co-synthe¬ 
sis may be further distinguished by 
whether hardware-software parti¬ 
tioning is performed and the factors 
that influence the partitioning. Hard¬ 
ware-software partitioning is possi¬ 
ble whenever the design methodol¬ 
ogy allows for a choice between using 
hardware and software to implement 
some function. 

For ASIC design, partitioning is 
well-understood: given a set of inter¬ 
connected logic elements, split them 
into two or more non-overlapping 
subsets and minimize the intercon¬ 
nections that cross the boundary. 
However, in hardware-software code¬ 
sign, we don't have logic elements at 
the start. Rather, we have behavioral 
(program-like) descriptions of the 
functionality to be implemented. 

Behavioral partitioning was de¬ 
veloped by McFarland,9 and later 
Lagnese, 10 and Vahid. 11 The idea was 
to partition closely related features 
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EDA HARDWARE-SOFTWARE CODE SIGN 

(a) 

Software Hardware 

lb) 

3. It's useful to characterize the design tasks included in the codesign methodology (a). Simulation of hardware-software systems requires modeling th 

behavior of a system. The interaction of the hardware and software components may be modeled at a variety of abstraction levels (b). 

of a behavioral description. These 
features included variables, opera¬ 
tors, basic blocks, and procedures. 
Essentially, these partitioning 
schemes detect code locality, group¬ 
ing entities that interact with each 
other. Hardware-software partition¬ 
ing has grown out of behavioral par¬ 
titioning, and includes the considera¬ 
tion of whether hardware or 
software is a better implement ation 
choice for each entity. 

Partitioning 
Many factors may influence the 

hardware-software partitioning 
problem. These factors fall into three 
broad categories: Nature of the com¬ 
putation, implementation con¬ 
straints, and managerial considera¬ 
tions. 

Nature of Computation: The com¬ 
plexity of the computation influences 
partitioning. Some systems fall into 
the category of concurrent state-ma¬ 
chine design. A dashboard controller 
for a car is a typical example where 
the functionality being im¬ 
plemented is control-domi¬ 
nated. That is, there's very 
little data processing, but 
there's a lot of condition 
checking and signal activa¬ 
tion. In contrast, a video 
compression or handwriting 
analysis algorithm generally 
results in a far more com¬ 
plex system. 

The functionality in ques¬ 
tion may also have an affin¬ 
ity for either hardware or 
software. Computations that 
benefit from a high degree of 
data parallelism, or require 

nontraditional logic operators, may 
be better suited for hardware. Signal 
processing is an example of the first 
category, and encryption is typical of 
the latter. 

For Type II systems, hardware¬ 
software partitioning implies physi¬ 
cal partitioning. In this case, the par¬ 
titioning problem is complicated by 
the following issues: 

1. Concurrency—Concurrency is 
the parallel execution of two sepa¬ 
rate, communicating processes. If 
the software and hardware compo¬ 
nents don't ron in lock-step, the best 
system performance may be 
achieved by partitioning the func¬ 
tionality among concurrent hard¬ 
ware and software components. 

2. Communication— The overhead 
of synchronization and data transfer 
among concurrent hardware and 
software components is likely to 
have a significant impact on overall 
performance. This fact favors parti¬ 
tions that localize communication, 
even at the expense of other consid¬ 

erations. 10 j 
Implementation Constraints 

Finding an effective hardware-sof\ 
ware partition may involve cons \ 
ing the cost of producing a hardv A. 
implementation of some of the func 
tionality. Functions that have a si; 
nificant impact on the overall perfor¬ 
mance of the system may need to be 
implemented in hardware. This could 
be the case even if a hardware imple¬ 
mentation of the function offers only 
a modest improvement in perfor¬ 
mance. If hardware resources can be 
shared among functions, it also may 
be necessary to consider how the 
partition impacts the sharing. 
Mana g e rial Con s idera tion s: 

Sometimes a software implementa 
tion is desired so that the function c 
algorithm can be easily change< 
Typically, this is a managerial/ma 
keting constraint that overrides tl 
above technical considerations. 

Codesign Examples 
Because a great many types 

digital systems include bot 
hardware and softwar 
there are numerous exam 
pies of hardware-softwai 
trade-offs. In this section, 
we will briefly cite two ex¬ 
amples of systems that in¬ 
clude hardware and soft¬ 
ware elements and afford 
ample opportunity for hard-
ware-software codesign and 
trade-offs. Each example is 
characterized by what the 
designer considers the hard¬ 
ware and software compo¬ 
nents to be, and what sort of 
hardware/software part' 

4. For the exemple of an application-specific instruction set processor, 

the hardware- software boundary lies between the software running on 

the processor and the processor itself. 



Data Conversion 

Lowest Power 4- and 8-Channel ADCs 
The LTC1594/1594L 

and LTC1598/1598L are 
4- and 8-channel 12-bit 
micropower ADCs for single 
5V and 3V applications. 
These small footprint ADCs 
are ideal for remote process 
control, portable data 
acquisition and other space 
conscious, power sensitive 
applications. 

The 5V LTC1594 (4-channel 
ADC) and LTC1598 
(8-channel ADC) typically 
draw just 320pA at 16.8ksps 
sampling rate while the 3V 
LTC1594L/1598L draw 
only 160pA at 10.5ksps. 
They all automatically 
power down to InA when 
not converting. These are the 
lowest power multiplexed 
12-bit ADCs in the industry. 

DC performance of 0.75LSB 
DNL guarantees better than 
12-bit no-missing-codes 
operation. These ADCs have 
a multiplexer output that is 

separate from the sample-
and-hold input which allows 
for one signal conditioning 

SO and 24-pin SSOP 
packages, they start at $6.15 
for 1000-piece quantities. 

Circle No. 216 

Micropower 
Operation Down 
to 480uW, 
These 12-Bit 
Multiplexed ADCs 
Otter 0.75LSB DNL 

Micropower Dual and Quad DACs Fit 
in Tight Quarters Table—Micropower V0UT DAC Family 

The LTC1446/1446L, 
LTC1454/1454L and 
LTC1458/1458L are a new 
family of 12-bit dual and 
quad DACs. A 3-wire serial 
interface allows several of 
these DACs to be daisy-
chained to save board 
space. They are perfect as 
system calibration DACs in 
industrial control systems 
or in portable battery 
powered instruments. 
Key Features: 
• Micropower 
• Rail-to-Rail output amps 
• Onboard reference 

UC1448 LTC1446L LTC1454 LT C14541 LTC1458 LTC1458L 

Type DAC Dual Dual Dual Dual Quad Quad 
Supply Voltage 5V 3V 5V 3V 5V 3V 
Supply Current 1.0mA 650jaA 700uA 450nA 1.1mA 800pA 
DM. (Max) 0.5LSB 0.5LSB 0.5LSB 0.5LSB 0.5LSB 0.5LSB 
Packages DIP-8 DIP-8 DIP-16 DIP-16 SO-28 SO-28 

SO-8 SO-8 SO-16 SO-16 SSOP-28 SSOP-28 
Price-1K $6.40 $6.50 $6.60 $6.70 $11.75 $12.50 

LTC1446 

Dual in 
SO-8! 12-Bit 

DAC 
— .«.-Bit 

DAC 

Dual DAC in SO-8 
Leads Family ot 
Dual and Quad 
12-Bit DACs with 
DNL of Only 
±0.5LSB Max 

5V or 3V supplies Circle No. 218 

For literature only: call 1-800-4-LINEAR www.linear-tech.com 
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Data Conversion 

LTC1419: Upgrade Your System 
with 81.5dB SINAD at an Affordable Price 

The Cleanest 
14-Bit, 800ksps 

ADC Otters 
DNL of ±1LSB 

Over Temperature, 
Consumes Only 

150mW 

Linear Technology now 
offers you an upgrade path 
for your existing high 
performance 12-bit system 
without resorting to 
expensive hybrid A/D 
converters. The LTC1419 is 
an 800ksps 14-bit ADC that 
has 81.5dB SINAD and 
95dBSFDR, the cleanest in 

the industry. It's ideally 
suited for demanding 
telecom, IF down conver¬ 
sion, undersampling and 
multiplexed data acquisition 
applications. 

With 20MHz full power 
bandwidth sampling, the 
LTC1419 gives you the 

cleanest 14-bit performance— 
setting your high speed 
communications system 
above the rest. A maximum 
DNL of ±1 LSB over tempera¬ 
ture ensures clean 14-bit DC 
performance as well. The 
800ksps LTC1419 has no 
pipeline delay such as found 
with multistep architectures. 

The LTC1419 consumes only 
150mW of power from ±5V 
supplies and has NAP and 
SLEEP shutdown modes. 
It comes in 28-lead SO and 
SSOP packages and has 
similar pinouts to Linear 
Technology's high speed 
12-bit parallel A/D convert¬ 
ers, such as the LTC1415 and 
LTC1410, simplifying your 
upgrade path to 14-bit 
resolution. Pricing for the 
LTC1419 begins at $16.80 in 
1000-piece quantities. 

Circle No. 220 

New Data Conversion Solutions Brochure 

Circle No. 222 

switches and references as 
well as practical tips on how 
to apply them. There are 60 
products described and 24 
application notes for your 
review. 

For more details, contact Linear Technology Corporation, 
1630 McCarthy Blvd., Milpitas, CA 95035-7417, Web Site: www.linear-tech.com. 
(408) 432-1900. Fax: (408) 434-0507. For literature only: 1-800-4-LINEAR. 

The 1996 Data Conversion 
Solutions is a 52 page 
brochure that contains 
LTC's growing line of data 
conversion products, 
namely A/D converters, 
DACs, multiplexers/ 

zyuntAß 
TECHNOLOGY 

XT LTC and LT are registered trademarks of Linear Technology Corporation. 
MICRO WIRE is a trademark of National Semiconductor Corp. 
©Linear Technology Corporation 1997 
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You Specify, We Deliver! 
Typical Kepco power assemblies illustrating the range 
of front and rear panel displays, controls and connectors. 
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Kepco Custom 

• MULTIPLE OUTPUTS 
Up to 10 independent outputs per rack. 
Up to 3000 watts in a single 51/«" rack. 

• N+1 redundancy systems with plug-in hot swap capability 

• SEQUENCED OUTPUTS 
Turn on and off in the order you require. 

• Mix Linear / Switching I Ferroresonant stabilizers. 

Tell us what you need. We’ll prepare a 
set of drawings with a quotation. We offer 
quick delivery at attractive prices. For 
more information, write to Dept NPF-05. 

VISIT OUR WEB SITE AT 

http://www.kepcopower.com 

• Specify extra filtering for ultra-low ripple. 

• Choose a mix of meters, displays, trimmers, test points, 
switches, or circuit breakers for your panel. 

■■■■■■■■■■■■■■■■I 
KEPCO 
THE POWER SUPPLIER " 

SINCE 1946 

Kepco, Inc., HQ / Eastern Region: 131-38 Sanford Avenue, Flushing. NY 11352 USA 
Tel: (718) 461-7000 • Fax: (718) 767-1102 • E-Mail: hq@kepcopower.com • URL: http://www.kepcopower.com 

Western Region: 800 West Airport Freeway, Suite 320, LB 6018. Irving, TX 75062 USA • Tel: (972) 579-7746 • Fax: (972) 579-4608 
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SGS-THOMSON INTRODUCES 
THE EAGLE RANGE E2 PROMs 



256 Bit to 256K Densities 
Count on a million erase/write cycles 

over the entire operating temperature range 
— not just room temperature. Get more 
performance out of less space with ST’s 
own advanced 0.6// technology. And 
maximize your design opportunities with 
a range of operating voltages down to 1,8V. 

In other words, don't just get your 
design off the ground when you can soar 
with number one. Fax 617-259-9442. 
Or write SGS-THOMSON. 55 Old 
Bedford Rd., Lincoln. MA 01773. And 
visit our web site at http://wvvw.st.com 

Operating Voltages 
Down to 1.8V 

As a world leader in non-volatile memories. 
SGS-THOMSON has always made it easy 

for you to take your designs to the top. 
With the introduction of our Eagle Range 

of EEPROMs, you have even more to fly 
with — including the industry’s first 256K 

serial EEPROM. Now you can launch your 
product with a choice of high performance 

256K. 128K. 64K. 32K and 16K devices in both 
serial and parallel. 

And that’s just for starters. We support you 
with a whole spectrum of EEPROMs from 256 bits 
up. Plus all the best serial bus types including the 
new SPI standard with clock frequencies to 2MHz. 

Now, for the first 
time, you can get 
high density 
256K E2pROMs 
in cost-saving 
serial as well 
as parallel. 

NOW YOUR IDEAS 
CAN REALLY FLY 

Service and Technology 
©1996 SGS-THOMSON Microelectronics. All rights reserved, 

photo ©Thomas Mawgelsen/lmages of Nature® 
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Application Specific Memories 

E2PROMs that make 
YOUR DESIGNS FLY 

256 IK 2K 4K 8K 16K 32K 64K 128K 256K 

1H97 QI 97 

MICROWIRE'“ ST93C06 ST93C46 ST93C56 ST93C66 M93C76 M93C86 
ST93CS46 ST93CS56 ST93CS66 

ST24C01 ST24C02 ST24C04 ST24C08 ST24C16 

!2c ST24W01 ST24W02 ST24W04 ST24W08 ST24W16 
M2201* M34C02’ ST24164* 

ST24LC21* 

NEW! NEW! Q496 NEW! 

EXTENDED l2C ST24E16 M24C32 M24C64 M24128 M24256 

1H97 1H97 Q197 1H97 Q197 
SPI ST95010 ST95020 ST95040 ST95P08 M95160 M95320 M95640 M95280 M95560 

ST95011 ST95021 ST95041 M95161 M95321 M95641 M95281 M95561 

M28C16 M28C64C NEW! 
M28C17 M28C64 M28256 

NEW! 
PARALLEL ACCESS 256K (32K x 8) E2PROM 

• JEDEC APPROVED BYTEWIDE PIN OUT 

• FAST ACCESS TIME: 90ns 

• AVAILABLE IN PDIP, PLCC, TSOP and SO 

• 100,000 ERASE/WRITE CYCLES 

• DATA RETENTION > 10 YEARS 

• SINGLE 5V ± 10% SUPPLY VOLTAGE 

• LOW POWER CONSUMPTION 

25 mA ACTIVE 

100 pA STANDBY 

• FAST 3 mS WRITE CYCLE TIME 

Byte or Page Write 

• ENHANCED END of WRITE DETECTION 

Data Polling 

Toggle Bit 

Page Load Timer Status 

• SOFTWARE DATA PROTECTION 

NEW! 
SERIAL ACCESS 256K E2PROM 

• EXTENDED l2C ADDRESSING 

• TWO WIRE SERIAL INTERFACE, 400kHz CLOCK RATE 

• AVAILABLE IN 8 PIN SO and PDIP 

• 100,000 ERASE/WRITE CYCLES 

• DATA RETENTION > 10 YEARS 

• SINGLE SUPPLY VOLTAGE 

4.5V to 5.5V for M24256 version 

2.5V to 5.5V for M24256-W version 

1,8V to 5.5V for M24256-R version 

• WRITE CONTROL FEATURE 

• BYTE and PAGE WRITE (up to 64 BYTES) 

• SEQUENTIAL READ MODE 

• SELF TIMED PROGRAMMING CYCLE 

• ENHANCED ESD and LATCH UP PERFORMANCE 

For more information fax 617-259-9442 
Complete product information at http://www.st.com 

/ZT SGS-THOMSON 
© 1996 SGS-THOMSON Microelectronics. All rights reserved. 

MICROWIRE is a trademark of National Semiconductor Corporation 
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EDA HARDWARE-SOFTWARE CODESIGN 

5. This example shows a microprocessor with a custom coprocessor. The 

hardware-software trade-off in the design of custom coprocessors is 

between implementing some function using the instruction set processor 

or implementing it using the custom coprocessor. 

tioning might be possible. 
Application-Specific 

Instruction Set Processors: 
One example of hardware¬ 
software codesign is the de¬ 
sign of an application-spe¬ 
cific instruction set 
processor (Fig. 4). The hard-
ware-software boundary in 
this case lies between the 
software running on the 
processor and the processor 
itself. Therefore, we think of 
this as a Type I system. 

Hardware-software code¬ 
sign for an application-spe¬ 
cific instruction set proces¬ 
sor attempts to find the best 
hardware implementation 
for a given software applica¬ 
tion or set of applications. 
This generally involves com¬ 
ing to an understanding of 
how the structure of the 
hardware implementation 
impacts the performance of 
the software. 

In some cases, the design 
of an application-specific instruction 
set processor affords the opportunity 
to move the boundary between hard¬ 
ware and software by adding new in¬ 
structions to the instruction set archi¬ 
tecture. In these instances, 
hardware-software codesign for an in¬ 
struction set processor may include 
hardware-software partitioning. Man¬ 
agerial considerations, such as modifia¬ 
bility, are likely to be important factors 
in determining the best hardware-soft¬ 
ware partition in such cases. 

Note that the diagram shown in 
Figure 4 also would apply to the de¬ 
sign of a general-purpose instruction 
set processor. But in that case, the ap¬ 
plication software is usually not part 
of the design methodology and is not 
known ahead of time. For this reason, 
we generally do not consider general-
purpose processors to be examples of 
mixed hardware-software systems. 

Application-Specific Coproces¬ 
sors: In some cases, the performance 
of an instruction set processor can be 
enhanced by adding one or more cus¬ 
tom coprocessors. The purpose of the 
custom coprocessor is to off-load 
some of the more computationally in¬ 
tensive tasks from the main instruc¬ 
tion set processor, which may be ei¬ 
ther a general-purpose or 

special-purpose (e.g. DSP) processor. 
The software component of such a 

system is the code that is to run on 
the instruction set processor, while 
the hardware component is the cus¬ 
tom coprocessor (Fig. 5). This is a 
Type II system because the hard¬ 
ware component includes its own 
data path and controller, and can be 
specified and modeled behaviorally 
at roughly the same level of abstrac¬ 
tion as the software. 

The hardware-software trade-off 
in the design of custom coprocessors 
is between implementing some func¬ 
tion using the instruction set proces¬ 
sor or implementing it using the cus¬ 
tom coprocessor. Because the design 
methodology allows a choice be¬ 
tween hardware and software, we 
consider this to be an example of 
both hardware-software co-synthe-
sis and hardware-software partition¬ 
ing. The nature of the computation is 
likely to be an important factor in de¬ 
termining the best hardware-soft¬ 
ware partition for a custom coproces¬ 
sor system. 

Because hardware-software code¬ 
sign can mean many things, it's use¬ 
ful to have some criteria for charac¬ 
terizing codesign. We have 
suggested the following: 

The type of hardware-soft¬ 
ware system being designed 
(Type I or II). 
The system design tasks be¬ 
ing addressed (simulation, 
synthesis). 
If simulation is addressed, 
the level of abstraction at 
which the hardware-soft-
ware interaction is modeled 
(pin activity, communicating 
processes). 
If synthesis is addressed, 
whether hardware-software 
partitioning is performed. 
If hardware-software parti¬ 
tioning is performed, the 
factors that influence the 
partitioning (nature of com¬ 
putation, implementation 
constraints, managerial con¬ 
siderations). 

Jay Adams is currently a 
Senior. Software Engineer 
in Synopsys’ Design Tools 
Group, and a PhD. candi¬ 
date in the Electrical and 

Computer Engineering Department 
at Carnegie-Mellon University, 
Pittsburgh, Pa. He holds a BS in 
Electrical Engineering from MIT, 
Cambridge, Mass., and an MS in 
Electrical and Computer Engineer¬ 
ing from Carnegie-Mellon. 

Don Thomas is Professior of 
Electrical and Computer Engi¬ 
neering at Carnegie-Mellon Uni¬ 
versity, Pittsburgh, Pa. He holds a 
PhD. in Electrical and Computer 
Engineering from Carnegie-Mel¬ 
lon. 
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Looking for 
Consultants? 

IEEE-USA's Directory of Electrotechnology Consultants is a must for any company or 
institution that uses technical or 
management consultants. The Directory lists 
independent consultants who are operating 
as sole practitioners or in small businesses 
and also gives detailed information regarding 
specific areas of expertise 

Prepared by the Coordinating Committee 
of the Alliance of IEEE Consultants’ 
Networks, the Directory is available as a 
searchable database on the Web at <http// 
www.ieee.org/usatVDOCUMENTS/CAREEIV 
AICN/dbform.html> 

Or, for a free hard-copy version, contact 

Bill Anderson at: 

THE INSTITUTE OF ELECTRICAL 

and ELECTRONICS ENGINEERS INC 

IEEE United States Activities 
1828 L Street. NW. Suite 1202 
Washington. DC 20036-5104 

Phone: 202-785-0017 Fax: 202-785-0835 
Email: w.andersontsreee.org 

On Target! 
Maxwell® SI Eminence 

/NSOFT 

Model critical path PCB 
emissions. Evaluate 
component level EMI 
and study shielding 
effectiveness to 
proactively design for 
EMC compliance. 

Design RF components 
and sub-systems. Evaluate 
the interaction between 
the digital and RF portions 
of telecommunication 
systems. 

Don't miss the mark, 
contact Ansoft. 

Analyze electromagnetic 
k radiation from wireless 

communication 
systems, MMICs, 
► antenna/radar 
systems, RF ICs, 

cables and loops, 
cabinets, and apertures. 

Software solutions for high-frequency 
and high-speed design 

Ansoft Corporation ■ Four Station Square ■ Suite 660 ■ Pittsburgh, PA 15219-1119 USA 

TEL (412) 261-3200 ■ FAX (412) 471-9427 ■ Internet Slinfo@ansoft.com 

WWW http://www.ansoft.com 
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Your Battery's R For A Long Life 
Achieve the highest level of performance and life span for your battery 

with the new UCC3941 Integrated Synchronous Boost Converta-. With only 1.0V of 

input, startup is guaranteed under full load with a blast of 500mW output power -

from just a single cell. Even in high current mode, its unique control scheme stops 

the life from draining out of your battery, and delivers the greatest efficiency. 

Maximize the performance of your pager, PDA or portable instrument 

power source by calling us today for FREE samples and application information. 

The UCC3941 Advantage 

♦ Integrated Synchronous Boost Converter with 
500mW Output from a Single Cell 

♦ 5.0, 3.3V or Adjustable Output Voltage 

♦ 1,0V Startup Guaranteed Under Full Load 

♦ Operation Down to 0.4V Input 

♦ Output Fully Disconnected During Shutdown 

♦ Additional 9V/100mW Supply 

♦ Adjustable Power Limit Control 

UNITRODE 
>-The Linear IC Company Everyone Follows 

TEL: (603) 429-8610 
http://www.unitrode.com • FAX: (603) 424-3460 • 7 Continental Boulevard • Merrimack, NH 03054 
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JOIN US AT 

SEPTEMBER 24-28, 1997 

ELECTRONICS 
EXHIBITION 

The China International Exhibition Center 
Beijing, China 

CHINA INTERNATIONAL ELECTRONICS EXHIBITION 
CIEE '97 is sponsored by the Ministry of Electronics Industries 

IEE '97 is known for its consistently 

high-quality base of attendees. These 

attendees are influenced by the show's 

organizers, CEIEC and CCPIT. The CEIEC is 

the US$2.5 billion import-export arm of 

(MEI) of the Peoples Republic of China and organized by the 
China National Electronics HE Corp. (CEIEC) and the China 
Council for the Promotion of International Trade (CCPIT). 

the Ministry of Electronics Industry and the 

seventh largest trading company in China. 

Prior to the show, Exhibitors will be able 

to utilize the CEIEC's extensive network of 

41 branch offices and over 100 affiliate 

electronics companies in China to distrib¬ 

ute information and literature to buyers 

and specifiers of overseas electronics 

products throughout the country. Exhibi¬ 

tors will also have the inside track on 

import/export information and be able to 

take advantage of meetings and trade 

negotiations during the show. 

AT THE 1995 SHOW: 
502 EXHIBITORS 

from over 15 Countries 
Over 200,000 Attendees 

from China's 
electronics companies 

Call your ELECTRONIC DESIGN CHINA sales 
representative today for complete details. 

Don't wait. Reserve your company's booth today. 
408/441-0550, ext. 101; fax: 408/441-6052. 

WHO SHOULD EXHIBIT? 
CIEE '97 will showcase a wide range of 
electronic components, devices, and equip¬ 
ment. The profile of exhibitors includes 
manufacturers of the following: 

• Surface-Mounted Components 
• Semiconductor Devices 
• Vacuum Devices 
• Integrated Circuits 
• Connectors 
• Switches, Keys & Relays 
• Wire & Cable 
• Materials 
• PCB 
• Communications Equipment 
• Production Assembly Equipment 
• Test & Measurement Equipment 
• Power supplies 
• and more... 

ELECTRONIC DESIGN CHINA 
A PENTON PUBLICATION 

Official U.S. Sales Representative for China's Largest Electronics Show 



DISCOVER THAT POWER AT 

Keynote Luncheon 

MICROELECTRONICS 

For more information call 201/393-6075; Email: portable@class.org 

EXTRA ADDED 
ATTRACTIONS 

Over 100 Exhibitors 
of Technology, Products, 
and Services 
Only PORTABLE BY DESIGN can offer you 

this great opportunity to expand your knowl¬ 

edge, and hence, further your career in the 

fast-growing portable-product market. Take 

advantage of the latest design technologies 

for portable products— live demonstra¬ 

tions— hands-on product samplings— sys¬ 

tems solutions— discussions with the ex¬ 

perts— independent software and hardware 

vendors, and much more. Join the commu¬ 

nity of design engineers, manufacturers, 

and suppliers at this fourth annual exhibi¬ 

tion where hundreds of products are shown 

and discussed for the first time. Meet the 

experts face-to-face and explore the many 

innovative avenues to design solutions for 

portable products. 

TECHNOLOGY CONFERENCE. For the fourth straight year, 
the Portable By Design Conference will present innovative design 

solutions and highly focused new products for today's fast-growing 

portable-product market. 

KNOWLEDGE 
IS POWER 

Industry Reception 

sponsored by 

intel 

.Portable Design 
CONFERENCE & EXHIBITION 

MARCH 24-27, 1997 
SANTA CIARA CONVENTION CENTER • SANTA CLARA, CA 

AMD-Logic Products Division 

Advanced RISC Machines 

AER Energy Resources 

Analog Devices 

Annobooks 

Annasoft 

AVX 

Battery Engineering 

Battery Technologies 

Benchmarq Microelectronics 

Berg Electronics 

Bourns 

Chips and Technologies 

Crystal Semiconductor 

CSEMSA 

Dallas Semiconductor 

Duel Systems 

EE Product News 

Electronic Design 

Electronic Design China 

Energizer Power Systems 

Fujitsu Microelectronics 

GP Batteries 

Hodco 

HEI 

Hewlett Packard, Optical Comm. Div. 

■ Intei 

Jbro Batteries 

LCO Tech Rep 

Li near Technology 

Linfinity Microelectronics 

Lucent Technologies 

Megatel Computer 

Micrel Semiconductor 

MicroModule Systems 

Microwaves &RF 

Miniature Card Implementen Forum 

Motorola, HPESD Div. 

National Semiconductor 

NEC Electronics 

Nexcom Technology 

Oph 

Panasonic 

PCMCIA 

PhihongUSA 

Rayovac 

S-MOS Systems 

SAFT America 

Samsung Semiconductor 

Sanyo Energy 

Sharp Electronic 

Temic Semiconductors 

Texas Instruments 

TriTech Microelectronics 

Unitrode Integrated Circuits 

USAR Systems 

VESA 

Webcom Communications 

Wireless Systems Design 

WSI, and more 

KEYNOTE LUNCHEON 
for Conference Attendees, March 25, Noon 

INDUSTRY RECEPTION 
March 25, 5-8 PM. 

JACK KILBY 
inventor of the integrated circuit, March 25, 5 PM. 

BOB PEASE 
author & columnist, March 26, 11 A.M. 

PORTABLE AFTER DARK 
for Conference Attendees, March 26, 6-9 PM. 

Conference Topics. " 

•»scra!f„P0„0|,leDe

J Management Software 
rt Cord Issues 

• RF-Based Wireless WAN & LAN 
’^■Banery Architectures 

Mechanical Considerations 

^ingEnd-User Battery Frustrations 



System Programmable Gate Arrays. ..The new direction in high-level logic design. 
Scream onto the new design highway called 

System Programmable Gate Arrays ( SPGAs). Designing 
with programmable logic has never been like this!! 

Talk about open road. SPGAs will begin at 5O.(KX) 

Drive your next system level design onto 
an SPGA. Feel the functionality, performance and 
cost-effectiveness never before achievable on a single 
programmable device. 

gates and go up to 1,000.000. That’s big enough to handle 
a complete system-logic, memory, and processor cores-

Follow the signs to SPGAs. It’s the high road 
to fast time-to-market and system-on-a-chip design. 

on a single chip. 
Take the express lane to fast time-to-market. SPGAs 

To learn more about 
SPGAs. call 800-228-3532 WWW.ACTEL.COM 

will be the most advanced, cost-efficient programmable 
targets for reusable soft IP blocks or hard-wired IP cores. 

or visit our web site. 

01997 Actel Corporation. All rights reserved. Actel Corporation. 955 East Arques Avenue. Sunnyvale. CA 94086. 
Actel Europe Ltd. Daneshill House. Lutyens Close. Basingstoke. Hampshire. England RG24 8 AG. The Actel logo is a trademark of Actel Corporation. 

- ■ 
Take it to a higher level. 

READER SERVICE 151 



PRODUCT INNOVATION 

Cell-Library Development Tool Eases 
Migration To Next-Generation ICs 
Design-Rides Driven Methodology And 
Process-Technology Support Combine To 
Enable Rapid Library Migration. 

Cheryl Ajluni 

Today’s cell-library developer faces 
many challenges, not the least of 
which is to provide accurate li¬ 

braries to IC designers. One of the 
forces driving these challenges is that 
IC designers are being pushed to de¬ 
liver products to market quicker 
which means that library developers 
have even less time than before to 
create new libraries. Increasing de¬ 
sign complexity also poses a problem 
because it drives changes in the 
process technology required to handle 
higher level circuit functions, such as 
memories, datapaths, functional 
blocks, megacells, and cores. In turn, 
the changes in physical design tool 
technology and semiconductor 
process technology, including decreas¬ 
ing line widths, salicide processes, 
stacked vias, and area routers, drive 
the need for new libraries. 

In the face of these intertwined 
trends, library developers are now 
competing for IC designers’ business, 
based on how quickly and accurately 
they can provide libraries 
that reflect this dynamically 
changing environment. Ac¬ 
cording to Don Carter, vice-
president of Marketing for 
Cascade Design Automation, 
Bellevue, Wash., “Library de¬ 
velopers compete based on 
breadth of library, available 
foundry process, time-to-de-
livery, accuracy and price. To 
satisfy the needs of IC de¬ 
signers today and deliver fair 
value, library developers 
must have the ability to re¬ 
size, retarget and retune 
their libraries.” 

Recognizing these multi¬ 
ple need, Cascade Design Au¬ 

tomation introduced a software tool 
known as MasterPort over a year ago. 
The tool was designed to close the gap 
between the introduction of new 
processes and library availability by 
allowing IC developers to automati¬ 
cally and accurately migrate existing 
cell libraries from one process technol¬ 
ogy to another. 

Now, with the introduction of a new 
version, MasterPort 2.0, library devel¬ 
opers can produce libraries that not 
only take full advantage of each fabri¬ 
cation process with no inherent loss in 
density, but also apply to a wide vari¬ 
ety of foundry processes (Fig. 1). 

Currently there are a number of 
techniques being used in library de¬ 
velopment tools, such as scaling, com¬ 
paction, and linear shrink or least¬ 
common denominator to migrate 
libraries within a process generation. 
Unfortunately, these techniques are 
quite difficult to use when migrating 
libraries to a new process generation. 
In part, this is because they do not 

provide optimized layouts, while they 
require more iterations to reach a de¬ 
sired result and have limited device 
sizing. In addition, they give the user 
little or no control over the results, 
and, because they tend to treat layout 
as a piece of “artwork” rather than an 
IC, the layout often looks good but 
doesn’t always perform correctly. 

In contrast, MasterPort 2.0 is based 
on a module generator technology and 
is able to produce libraries that have 
been optimized for a specific process 
technology. It achieves this goal by 
storing existing GDSII data in soft 
process-portable format. Then, by 
simply entering the process parame¬ 
ters and design rules for the new 
process, the original design can be re¬ 
targeted to the new process. Incre¬ 
mental process improvements can also 
be incorporated into the cell library 
with little effort. 

MasterPort 2.0 is well-suited for 
use by semiconductor and ASIC ven¬ 
dors because it not only enables a com¬ 
pany’s cell-design expertise to be ex¬ 
tended across several generations of 
libraries and process technologies, but 
also because it allows the library de¬ 
veloper to take circuit technology and 
migrate it to a specific performance 
level. In addition, the software tool is 
equipped to tune libraries, by taking in 

very general information and 
tuning it for a specific appli¬ 
cation. This feature places 
MasterPort 2.0 in a strategic 
position to deal with the is¬ 
sues of Intellectual Property 
(IP) and design reuse being 
necessitated by the growing 
complexity of designs. As an 
added benefit, library devel¬ 
opers are able to use the Mas¬ 
terPort 2.0 software tool to 
conduct explorations on stan¬ 
dard cells. It does this by al¬ 
lowing process groups to 
make changes to see how 
they will affect the final out¬ 
come of the library. 
The MasterPort 2.0 software 

1. MasterPort 2.0, a cell library tool, allows retargeting and reuse of 

high-level functions through hierarchical pitch-matching, hierarchy 

preservation, and increased design size support capabilities. 

EDA 



IK
 D
E
S
I
G
N
 I
 M
A
R
C
H
 X
 1
9
9
7
 

NEW CELL-LIBRARY TOOL 

2. The MasterPort 2.0 software tool fits into existing design flows and works by taking in a 

physical description of the leaf-cell data and technology files, provided by either the customer or 

the company, and then basically "filling in all of the blanks" required to migrate a library to new 

EDA 

tool works in existing library develop¬ 
ment flows (Fig. 2). Users can input 
GDSII and Spice data for an existing 
leaf-cell library, and the tool then out¬ 
puts GDSII and annotated Spice data 
for the cell library in a different 
process. By taking the leaf-cell de¬ 
scription abstraction up a level and ap¬ 
plying it to a second set of variables, it 
can be easily reconstructed to fit the 
new design rules. The new library can 
then be verified and characterized us¬ 
ing an existing library. 

A better hierarchy 
One of the unusual new features 

provided by the MasterPort software 
tool is its hierarchy option, which en¬ 
ables process-accurate migration for 
the retargeting and reuse of higher-
level functions from one process to an¬ 
other. Today, many complex functions 
are implemented in a hierarchical 
manner, whereby a grouping of cells is 
connected in a specific order. 

With some of the other cell library 
technologies on the market, this hier¬ 
archy would tend to be pushed down 
and flattened. With Masterport 2.0 
however,, the hierarchy is retargeted 
through an approach that migrates 
the individual parts but maintains an 
understanding of the “big picture;” in 
other words, the preservation of the 
hierarchy. Consequently, major hier¬ 
archical elements, such as memories, 
cores, and datapaths, as opposed to 
just standard cells, can be accommo¬ 
dated by the tool to produce process-
optimized libraries. Additional fea¬ 
tures included in the hierarchy 
software tool option are hierarchical 
pitch-matching and support for in¬ 
creased design size. 

Masterport 2.0 also can support 
new process technologies such as local 
metal and salicide processes. This ca¬ 
pability is important because it signifi¬ 
cantly increases the tool’s power to mi¬ 
grate library elements from 
drastically different processes. Sup¬ 
port for a second routing grid has also 
been added to the MasterPort base 
tool, to help reduce manufacturing 
costs for masks. 

With library developers having less 
time to develop new libraries, in¬ 
creased library development automa¬ 
tion has been seen as a means of reduc¬ 
ing development time and cost. 
Toward that end, MasterPort 2.0 now 

offers automatic jog insertion and au¬ 
tomatic pitch-matching capabilities. 
Automatic jog insertion, based on the 
hierarchy in a design, enables the user 
to control the extent of the insertion 
usage with respect to critical paths, 
user-selected paths, and gates. 

A jog is typically inserted into the 
metal to bring about a decrease in cell 
size density. The automatic pitch¬ 
matching, or cell-height calculation 
feature, determines and applies the 
minimum cell height for an entire cell 
library. With these new automation 
capabilities, library developers are 
able to achieve their results faster and 
consequently for a much lower devel¬ 
opment cost. 

The new software tool also has im¬ 
proved automatic-constraint genera¬ 
tion and file-driven global constraints 
that make it ideal for design reuse. 
With constraint-generation, existing 
GDSII and Spice descriptions of a cell 
are input into the MasterPort 2.0 tool. 
In turn, the software automatically 
generates constraints that define the 
spatial relationship between elements 
in the design. 

The automatic constraint-genera¬ 
tion process is based on a patented de¬ 
sign-rule-driven technology, whereby 
the constraints are automatically eval¬ 
uated based on the new design rules of 
a target ruleset. This results in a new 
layout that can be optimized for the 

new process based on application re¬ 
quirements. Initial porting of a basic 
standard cell takes less than 90 sec¬ 
onds, while subsequent cell porting 
takes less than 30 seconds. 

MasterPort 2.0’s configuration con¬ 
trol capability helps to provide users 
with a more accurate design environ¬ 
ment that further reduces IC library 
development costs. This is made possi¬ 
ble because use of the tool reduces li¬ 
brary maintenance,costs and also be¬ 
cause it takes fewer people to 
maintain the libraries than in the past. 
Features included as part of the con¬ 
figuration control capability include 
version control, user control number 
of backups, and user control over auto¬ 
matic compression files. 

Price And Availability 
The MasterPort version 2.0 software tool 

is now available and runs on both the 
Hewlett-Packard and Sun Microsystems 
workstations. As a standalone product, the 
tool is priced at $180,000. With the optional 
hierarchy migration capability included, 
MasterPort 2.0 sells for $250,000. 

Cascade Design Automation, 3650 131st 
Ave. SE, #650, Bellevue, WA 98006; (206) 
653-0200; e-mail: info@ole.cdac.com; Inter¬ 
net: http:llwww.cdac.com. CIRCLE 490 
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Highly 528 
Moderately 529 
Slightly 530 



The SP8538 in an 8-pin NSOIC package is ideally 

Introducing the new SP8538, 12-bit ADC that 

redefines price/performance leadership in the micro¬ 

power range. It delivers dynamic performance of 

suited for Battery-Operated Systems, Portable Data 

Acquisition Instrumentation, and Remote Sensing. 

If your application calls for best-in-class perfor¬ 

mance at micropower, you need to select an 1C 

Benefits_ Sipex_ Linear Tech_ Condition 

Cost 
Power 
Complete Cycle Time 
Inputs 
Linearity 
Crosstalk 

$4.20 
0.56mW 
40ps 
True Differential 
1 LSB 
-120dB 

$5.20 
2.2mW 
90ps 
Pseudo Differential 
2 LSB 
-66dB 

SP8538 is a direct replacement for (Linear Tech) LTC 1298. 

@ 1 k qty 
@5v and 90ps 
@5v 

CH1 = 1MHz sqr 
wave, CHO = 4.5v 

from SIPEX's broad line 

of 12 Bit A/D and D/A 

converters. For data sheets 

and technical information, 

contact SIPEX at the 

number or web site 

listed below. 

73dB Signal to Noise Ratio at a mere 1.25mW. Plus, 

the simple 3-wire SPI serial interface works easily 

with a wide range of microprocessors and micro¬ 

controllers. Noisy environments? The SP8538 with 

its "True" differential inputs and a Common Mode 

Noise Rejection (CMR) of 11 OdB @ 60Hz is the 

solution to your problem. 

22 Linnell Circle, Billerica, MA 01821 
Tel. 508-667-8700 Fax 508-670-9001 

web site: www.sipex.com 
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PRODUCT INNOVATION 

Advanced Emulation Tool Targets 
High-Speed Functional Verification 
Advanced Processor And Innovative System Ar¬ 
chitecture Enable High-Capacity Verification. 
Cheryl Ajluni 

In the midst of enormous project risks and increasing time-to-market pres¬ 
sures, designers also are facing a ma¬ 

jor challenge in verifying more com¬ 
plex system designs. Today’s 
deep-submicron processes are creating 
more gates on one chip than can be 
comprehensively verified with simula¬ 
tion alone. In fact, designers spend just 
about as much (and sometimes more) 
time verifying than they do actually 
design. Complicating functional verifi¬ 
cation is the growth of different types 
of designs such as asynchronous or 
synchronous, clock-less logic or single 
clock, for different applications—CPU 
design, graphics, communications— 
which call for different types of verifi¬ 
cation tools. While it will indeed be met 
by a combination of tools, it’s clear to 

many in industry that the challenge of 
functional verification will best be 
served by emulation techniques. 

Toward that end, Quickturn Design 
Systems has introduced an emulation 
system, CoBALT (Concui-rent Broad¬ 
cast Array Logic Technology). 
CoBALT offers a combination of strong 
verification performance, with compila¬ 
tions of 1 million logic gates per horn- on 
a single workstation, and large capac¬ 
ity, with up to 8 million logic gates. By 
comparison, other emulation systems 
available offer performance in the 
range of 50,000 to 100,000 gates per 
hour, and capacity up to 3 million gates. 
The CoBALT emulation system, 

with 4096 processors per emulation 
board, is optimized for use with syn¬ 
chronous or mostly synchronous de¬ 

signs, including gated, multiple, and 
single clocks, that lend themselves to 
cycle-based verification. Based on an 
array of conclurent custom processors, 
it employs compiled-code, versus the 
more common method of using FPGAs 
to map wires to wires, effectively 
shortening the time-to-emulation. 

The heart of the emulation system is 
a modular architecture, jointly devel¬ 
oped with (and purchased under an 
OEM agreement from) IBM. The ar¬ 
chitecture is based on a custom 0.25-pm 
CMOS IC with an array of 64 intercon¬ 
nected processors and a 100-MHz in¬ 
ternal-step clock (see the figure). By 
comparison, most hardware accelera¬ 
tors have only one processor. 

Each 60-layer emulation board con¬ 
tains 4096 processing units per card 
scalable from 500,000 logic gates to an 8 
million logic-gate capacity, with up to 
64 Mbytes of RAM and 128 Mbytes of 
vector memory. Also, the system has 
up to 32-million bits of register file, or 
wide memory, and 16 k by 512 k inter¬ 

nal probes. The modular 
architecture improves 
runtime performance 
and design capacity And, 
implementation of a par¬ 
titioning capability en¬ 
ables the system to per¬ 
form in-circuit emulation 
and accelerated co-simu-
lation in dedicated or 
server modes. This al¬ 
lows users to rapidly pro¬ 
totype multimillion-gate 
ICs, or full systems com¬ 
prised of multiple ICs. 

The emulation tool 
evaluates one level of 
logic in each step of the 
engine’s internal clock. 
The compiler transforms 
combinatorial logic be¬ 
tween registers into 
Boolean logic. Users can 
trade off capacity with 
emulation speed. Emula¬ 
tion performance is set by 
internal clock speed and 

Quest software 

The modular architecture utilized by Quickturn's CoBALT system emulator provides eight clock domains per board to 

allow users to emulate multiple designs independently and simultaneously. 



DIGITAL SIGNAL PROCESSORS 

Our new Flash DSPs can 
change as quickly as you do. 

At Texas Instruments we understand your product designs and 

features are always changing. That’s why we’re introducing the 

TMS320F206, the first affordable fixed-point DSP with on-chip flash 

memory. Lower overall system costs and the flexibility of last-minute 

modifications or field upgrades are now possible due to the in-system 

programmability of the Flash DSP. 

The ’F206 is a member of our new TMS320C2xx generation, wliich 

offers DSPs with five configurations of on-chip memory that include 

flash. RAM or ROM. These devices deliver up to 40-MIPS perfor¬ 

mance, low power dissipation and code compatibility with the Clx, 

’C2x and ’C5x generations — all at a very affordable price. Also, most 

’C2xx devices are pin-for-pin compatible to allow for easy upgrades. 

When you have to make quick design changes, TI DSP Solutions, 

including the new Flash DSPs, are ready whenever you are. 

TMS320 Flash DSP 
• 40-MIPS performance 

• 32K X16 words on-chip flash 

• 4.5K X 16 words RAM 

• 100-pin TQFP package 

• 8-bit UART and 16-bit synchronous 

serial port 

• Glueless interface to TLC320ADæ codec 

Visit our DSP Solutions home page. 

http://www.ti.eom/dsp/4060, or call 1-800-477-8924, ext 4060. 

i 
EXTENDING YOUR REACH“ 

Texas 
Instruments 

© 199ft TI 
08-1799 
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Plastic Surface Mount Oscillators 

SMT ASAP WITH VALUE 
THAT'S CLEAR TO SEE 
And it’s industry standard foot print makes 
it a perfect fit for almost any application. 

Best of all this new plastic SMT 
oscillator is available in half the 
time of comparable product 
at very competitive prices. 

'tn . 

It assures you of zero defect product, on-time. ..on budget. 

EC1400SJ 
SMT Plastic 

J-lead Oscillators 
9.8 X 14.0 X 4.7mm 

The EC1400SJ has a 1.000 to 
66.667 MHz frequency range, 
rugged design and HCMOS 
compatibility. It's ideal for network 
products, modems, telecom or any 
application requiring a standard foot 
print and true surface mount features. 

And, like every Ecliptek product, these plastic 
SMT oscillators carry the Ecliptek Seal of Quality. 

Visit our site 
on the World 
Wide Web. 
Service 
excellence 
is a standard 
feature on all Ecliptek products. 

Call now for your 
free copy of our 
International 
Sourcebook 
for crystals & 
oscillators. 

A ECLIPTEK W CORPORATION 
1 -800-ECLIPTEK • (714) 433-1200 • (714) 433-1234 Fax 

ecsales@ecliptek.com • http://www.ecliptek.com 
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the number of system processors. 
Buses, commonly used for inter¬ 

processor communicationof emulation 
tools, often cause a communications 
bottleneck. The CoBALT compiler, on 
the other hand, uses a broadcast-inter-
connect approach with significant ad¬ 
vantages over other approaches such 
as time-multiplexed bus interconnec¬ 
tions. This is done by improving band¬ 
width and by very fast emulation 
speed. All interprocessor communica¬ 
tion is by direct connection. Subse¬ 
quently, each processor is able to 
broadcast to all other processors. 
CoBALT is a true multi-user sys¬ 

tem. As a simulation server, it emu¬ 
lates eight independent designs simul¬ 
taneously. It acts as a shared network 
through which each of eight domains 
may be independently accessed by dif¬ 
ferent designers. Individual macros or 
multiple chips can be verified simulta¬ 
neously and interactively, using vec¬ 
tor-based verification. 

The family is supported by the com¬ 
pany’s Quest II emulation software, 
which provides the user with an easy 
to use graphical interface, QEL script¬ 
ing language for automating emula¬ 
tion flows, and a comprehensive set of 
ASIC libraries. Additional features 
include timing-correct logic and mem¬ 
ory compilation, automatic design 
mapping, fast incremental compilation 
of design changes, Verilog/VHDL 
RTL emulation, thousands of logic an¬ 
alyzer probes with complex trigger¬ 
ing, and a functional accelerator mode 
with 100% visibility. CoBALT is sup¬ 
ported by Quicktum’s HDL-ICE soft¬ 
ware, and the new Q/Bridge co-simu-
lation integration software. It offers 
support at the RTL and gate level for 
VHDL and Verilog high-level design 
languages. 

Price And Availability 
Now available, the CoBALT emulation 

family has a starting list price, for an entry¬ 
level 500,000 gate configuration, of $495,000. 

Quickturn Design Systems, 440 Clyde 
Ave., Mountain View, CA 94043; (415) 967-
3300, e-mail: info@quicktum.com, Internet: 
www.quickturn.com. CIRCLE 491 

How Valuable Circle 
Highly 537 
Moderately 538 
Slightly 539 



ISO 9001 
CtRTmtO COMMMV 

"Hie lowest cost 3"x5" 
Only Lambda delivers 30W-100W 
open frame power supplies in OEM 

power supply, that’s what. quantities from just 39c/W. Our 
new SW Series is available in 

LAMBOA/\ 
Electronics Inc. 
515 Broad Hollow Road, Melville. NY 11747-3700 

Tel: 516-694-4200 Fax: 516-293-0519 

30W, 40W, 65W and 100W models with 

universal AC input for worldwide operation. 

They feature standard OEM-type input 
output connectors, so designing them into 

computers, peripherals, office automation or 

high volume applications couldn’t be easier. 

It's Lambda reliability at prices even the no¬ 

name Far East suppliers can't beat. To find 

out more about the surprisingly low cost SW 

Series - simply call us at 1-800-LAMBDA-4. 
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On the Internet at http://WWW.ic.nec.co.jp/index e.html 

For fast answers, call us at: USA Tel:1-800-366-9782. Fax:1-800-729-9288. GERMANY Tel:0211-550302.Fax:0211-65C3490. 
THE NETHERLANDS Tel:040-445-845.Fax:040-444-580. SWEDEN Tel:08-638-0820.Fax:08-638-0388. FRANCE Tel: 1-3067-5800. 
Fax:1-3067-5899. SPAIN Tel:1-504-2787.Fax:1-504-286C. ITALY Tel:02-667541. Fax:02-66754299. UK Tel:1908-691133.Fax:1908-670290. 
HONG KONG Tel:2886-9318.Fax:2886-9022. TAIWAN Tel:02-719-2377.Fax:02-719-5951. KOREA TelÆ2-551-0450.Fax:02-551-0451. 
SINGAPORE Tel:253-8311. Fax:250-3583 AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN ■el:03-3798-6148.Fax:03-37S8-614S. 



Screen Stars 
Design leading-edge monitors 
with analog full-color LCDs from NEC 

TFT LCD screens are the rising stars of today’s monitor market. 
Offering substantial space and energy savings, they meet the needs of 
business and professional users. CRTs used to enjoy an edge in color and 
resolution. But with our unique “analog" modules, you can now design 
LCD monitors that equal CRTs in every aspect of performance. 

Our latest 14. 1" screen features an analog RGB interface. It plugs 
directly into the standard analog interface provided for CRT monitors 
on most personal computers. 
LCDs from other vendors use a digital 
interface and require a special board 
for analog-to-digital conversion. 
By eliminating the A/D board, we've 
simplified circuitry and improved price¬ 
performance. 

just like a CRT. our new screen gives 
you full color and gray-scaling because 
it offers all-analog signal processing from 
input to driver. Images are exceptionally 
bright with a luminance of 200cd/m2. 
With pixel arrays of 1,024 x 768, our 
screen features multi-scan capability. 
The 14. 1" screen measures 330 x 255 
x 22.5mm. It weighs 1,200g and 
consumes 17W. 

NEC also offers smaller analog LCD 
modules for monitor applications. Our 
13" module has 1.280 x 1.024 pixels: and 
the 12.1” screen has 1.024 x 768 pixels. 
If you want to make your monitor a star, 
add value, character and performance 
with an analog LCD module from NEC. 

The right components to build your reputation 

just imagine NEC NEC MULTIMEDIA 
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There’s only one way 
to get a 100% guaranteed 

FPGA conversion. 

•some restrictions apply 

■AMI 
AMERICAN MICROSYSTEMS. INC. 

Copyright ©1996, American Microsystems, Inc. 

_ READER SERVICE 165_ 

1-800-639-7264 
American Microsystems, Inc. • 2300 Buckskin Road, Pocatello, Idaho 83201 • www.amis.com 

Call AMI and ask for it! 
It's simple. AMI has completed over 800 successful netlist conversions. With this 

kind of experience and our proven Netrans” conversion tools, we have the confidence 
to guarantee your design works right the first time, or you pay no NRE. 



Analog Outlook 
Exploring the world of analog, mixed-signal and power developments 

A Look At High-Speed DAC 
Performance For Communications 

New Criteria Demand A Different Look For The Digital 
Radios That Are Becoming Real Every Day. 
Paul McGoldrick 

The continued proliferation of wireless commu¬ 
nications products has led to the development 
(and potential development) of numerous dig¬ 

ital radio designs that look somewhat familiar to 
those who have worked in defense projects. An es¬ 
sential difference is that these new designs are 
now possible at low consumer costs. The designs 
demand digital-to-analog converters (DACs) that 
can be operated at high 
speed with high perfor¬ 
mance. Next-genera¬ 
tion designs will be 
pushing the envelope 
even more with de¬ 
mands for yet lower 
power consumption 
with a single-supply 
voltage and, of course, 
lower cost. 

Many of these DACs 
are to be used in analog 
reconstruction applica¬ 
tions in the transmit 
paths of radios. They 
reconstruct complex 
analog waveforms from the digital modulation 
systems that are now driving the radios. Gener¬ 
ally, the DACs will provide differential current 
outputs that are needed for the high bandwidths 
and refresh rates involved. The output frequency 
of the devices will generally be at the IF that is 
usually located between 50 and 100 MHz. 

As devices improve, there will be more cause 
for moving the IFs higher. The DAC is the critical 
component of the system with the next being the 
RF output device being used after up-conversion. 

There is no one specification that is critical to 
implementation, but there are great differences in 
the areas where overall bandwidth is of concern 
(see “Effective Use Of Specifications,” p. 90). The 
analog reconstruction of a single channel is quite 

different from the effective conversion of a com¬ 
plete group of channels. The difference, for exam¬ 
ple, in a component’s use in a single-channel radio 
and a multichannel cellular transmitter site, 
where dynamic-range characteristics might be 
more important in the former, and the production 
of unwanted spurious signals in the latter. 

Generally regarded as an important measure¬ 
ment is the spurious-
free dynamic range 
(SFDR). Understand¬ 
ing the generation of 
these spurious signals 
is straightforward. In 
their application note, 
number AN619, Harris 
Semiconductor gives an 
example of a pure 2.03-
MHz tone as fondamen¬ 
tal with a 10-MHz sam¬ 
pling rate creating alias 
terms at 7.97 MHz (10 -
2.03) and 12.03 MHz (10 
+ 2.03) (see the figure). 
The aliases continue up 

through the spectrum around the harmonics of the 
sampling frequency. The highest-amplitude spur, 
either harmonically or non-harmonically, will de¬ 
fine the dynamic range of the system and it is used 
to define the SFDR. 

Harris offers the application note because it is 
increasingly true that the ability of the circuit de¬ 
signer to measure SFDR performance is severely 
limited by the quality of the laboratory setups that 
generally exist outside of the semiconductor man¬ 
ufacturers’ premises. Some hard, practical advice 
is given in what to look for in adjusting and cali¬ 
brating spectrum analyzers and the external con¬ 
ditions and considerations that must be taken into 
account to achieve accurate measurements. Har¬ 
ris also has pioneered, at the behest of Motorola, 

Art Courtesy: Signal 
Processing 
Technologies 
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Pauer 
Amplifier 
Solutions Put Your Design 
With more than 80 models 
of high power, high voltage 
and PWM amplifiers, Apex 
Microtechnology has the off-
the-shelf solutions to help 
trim your design time, so you 
work smarter, faster. Besides 
a reduction in design time, 
you'll reduce your circuit's 
size and weight, reduce pro¬ 
curement time and costs. And 
thru April 30, 1997, with 
the purchase of selected 
power amplifier and PWM 
amplifier models, you'll re¬ 
ceive a free evaluation kit1. 
Apex Evaluation Kits make 
breadboarding a zip! 

Free Data Book and 
Application Notes 
Information on all 80 models 
of Apex power and PWM am¬ 
plifiers is provided in the new 
7th edition Apex Power 
Integrated Circuits data book. 
To request your free copy, 
call 1-800-862-1021, fax 
520-888-3329, or email 
prodlit@teamapex.com. 
Or visit our web site at 
http://www.teamapex.com. 

1 Free evaluation kits available with the single 

unit purchase of the following models: PA04, 

PA05, PA26, PA42, PA87, PB50/PB58, SA01, 
SA02, SA50, SA51. Limit 3 free kits per 
customer. 

www.teamapex.com 

Bread Boarding’s A Zip With A Free Evaluation Kit! 

PAH2 FREE EURL KIT! 
A Low Cost, High Voltage Combination 
has this Power Amplifier Stacking up on 
Piezo and ATE Driver Boards Thanks to a 
Space-Saving Single-in-Line Package 

When you combine the PA42’s $17.90 price tag 
in 10K pieces with its footprint measuring less 
than one fourth that of a TO-3 package, the 
PA42 is the choice for high density applications. 
Its 2mA maximum standby current is also 
consistent with high density, and remember, this 
monolithic is rated up to 350V total supply and 
120mA output. 

-vs
Dynamic Focus, CRT Display 

PR2G FREE EURL KIT! 
Two 2.5A Rated Amplifiers on One Die, 
in One Package, Priced $3.45*, Are the 
Many Reasons this Power Amplifier is a 
Popular Fit for Half, Full Bridge Motor 
Drivers 

The PA26 saves valuable real estate by putting 
two 2.5A rated power amplifiers on a single die, 
in a single 12-pin SIP package. The PA26 
provides the fit for bridge mode configurations 
or applications designed with multiple ampli¬ 
fiers per board The PA26 is also extremely 
affordable priced at *$3.45 in 10K pieces. 

SADI FREE EURL KIT! 
This Industry First Hybrid PWM Amplifier Switches Its Way To 97% Efficiency And 
2000W of Power in Brush Type Motor Control, Reactive Load Applications 

Also known as a switching or Class D amplifier, the SA01 is an industry first hybrid PWM (Pulse 
Width Modulated) amplifier. High efficiency is the beauty of PWM technology, and with a 97% 
efficiency rating, operational on single supplies up to 100V and capable of 20A continuous, the SA01 
can deliver up to 2000W to the load while reducing the need for bulky, space consuming heatsinks. 
The SA01 is also loaded with thermal protection features inside its hermetic power-dip package 
measuring just 2in2. 



On The Fast Track S;*: 
Bread Boarding’s A Zip With A Free Evaluation Kit! 

PAB? FREE EURL KIT! 
This Hybrid Keeps its Cool While 
Running on High Voltage Supplies and 
Delivering 200mA Continuous Current 
in Programmable Power Supplies and HV 
Instrumentation Applications 

I lie PA87 combines a 450V total supply with 
200mA of continuous output current while 
running cool with only 3-8mA max standby 
current. This makes the PA87 an attractive 
solution for driving large capacitive loads and 
powering piezoelectric applications. Its 10-pin 
hermetic SIP package makes the PA87 a 
solution that’s easy to apply and certainly worth 

PAHS FREE EURL KIT! 
One Die Does it All for this Monolithic 
Power Amplifier Rated at 5A Output, 
150V Total Supply, Making it Ready to 
Drop into Transducer Drives And 
Magnetic Deflection Applications 

Going beyond the realm of most hybrid power 
amplifiers, the monolithic PA45 pushes a 150V 
supply range while delivering up to 5A output 
current, and a 27V/|is slew rate. The PA45 is 
capable of 85W of power dissipation and is 
priced $ 17.90 in 10K pieces. 

Simple Piezoelectric Transducer Drive 

SA02 FREE EURL KIT! 
This complete H-Bridge Hybrid PWM Amplifier Pushes 
The Envelope With A 250kHz Switching Frequency 

I'he SA02 breaks new ground with a 250kHz switching frequency which translates to a useable 
power bandwidth out to 25kHz. Designed as a full-bridge amplifier, the SA02 operates on a 16V to 
80V supply with a 10A continuous output, which translates to a power delivery of up to 800W to the 
load. Rated 94% efficient, the SA02 offers a synchronizable clock and three levels of protection, 
including on-chip thermal sensing and shutdown control. The SA02 also includes a digital input pin. 
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ANALOG OUTLOOK HIGH-SPEED DACs 

Effective Use Of Specifications 

Technology has pushed the available performance of 
high-speed DACs into the Gsample/s range with out¬ 
put frequencies approaching 500 MHz. This has al¬ 

lowed the design of high-performance direct digital syn¬ 
thesis (DDS) systems to replace voltage-controlled 
oscillators (VCOs) and PLLs in such applications as fast¬ 
hop spread-spectrum communications, Doppler chirp 
radars, electronic counter measures, and for the direct 
generation of an assortment of digital modulation 
schemes such as FSK, CPFM, PSK, BPSK, QPSK, 
MPSK, and QAM. 

In specifying high-speed DACs, the target application 
dictates which parameters are important. For instrumen¬ 
tation, high-resolution video, graphics displays, and arbi¬ 
trary waveform generators, the sample rate, rise/fall 
time, settling time, linearity, glitch impulse, and 
clock/data feed-through are the important parameters. 
Measurement of these parameters is straightforward. 
DDS systems rely on spurious-free dynamic range 

(SFDR) as the primary parameter. DDS performance 
has always been difficult to predict when using the spec¬ 
ifications from data sheets since many DAC manufactur¬ 
ers supply data with output rates that are much lower 
than the maximum-rated Nyquist frequency. SFDR, 
when measured at 1- to 10-MHz sine-wave patterns, us¬ 
ing clock rates up to 200 MHz, can achieve results as low 
as -72 dBc for a 12-bit DAC. When designers try to use 
sine patterns as high as fs/3, they find that the perfor¬ 
mance degrades rapidly and is unusable for many appli¬ 
cations. The ac test methodology used in generating the 
specifications can understate SFDR, or worse, may 
overstate the actual attainable performance. 

Pattern-induced errors, such as insufficient pattern 
length, can result in the generation of spurs due to trunca¬ 
tion errors, but are more likely to overstate a DAC’s per¬ 
formance by exercising only a portion of the its circuitry. 
A 128K pattern generator filled with a repeating 512-
word pattern will not exercise every bit, and may actually 
mask defects in the device under test and result in an 
overly optimistic SFDR. Careful selection of the clock-to-
output frequency ratio should ensure a non-repeating pat¬ 
tern and use maximum pattern depth. 

In DDS applications, fs/3+A has been used as a stan¬ 
dard measurement of DAC performance. The reason is 
that fs/3 more closely approximates the maximum sine 
frequencies a device will be expected to deliver in actual 
use. Pushing the data to the Nyquist frequency provides a 
challenging problem when designing filters with good 
phase control and adequate margin. Adding a small 
amount of delta to fs/3 pushes its second harmonic and 
clock frequency mixing products back into the Nyquist 
band with an offset from fs/3 making it measurable. 

Almost all DACs are trimmed at de to less than 1/2 LSB 
DNL (dynamic nonlinearity) and INL (integral nonlinear¬ 
ity); when used in DDS applications, the ac INL is virtually 
impossible to measure. Factors that change INL at ac in¬ 

clude: Glitch impulses at all transitions, clock feedthrough, 
data feedthrough, asymmetric rise and fall times, pattem 
dependencies, switch nonlinearities, and forward and re¬ 
verse termination mismatches. By using the fs/3+A, the 
data precesses through all codes at the maximum clock 
rate, producing a worst-case SFDR. This is unlike an even 
multiple of the clock (fs/4, for example) which produces one 
singular bit pattern whose SFDR can be very optimistic, 
depending on the phase of the data pattern. 

Another worst-case pattern used to specify ac perfor¬ 
mance is a fs/2+A which exercises the analog and digital 
paths at maximum frequency. The fs/2 pattem causes the 
output to alternately switch between full scale and zero, 
bringing out ac errors such as those caused by slew-rate 
limiting. It also exercises the digital path with a worst-case 
one/zero pattern. (Skew variations in the digital path may 
be discovered with this pattern.) The A term is important 
here since it causes the pattern to search through all possi¬ 
ble codes, thereby exercising all the data bits and current 
sources. In the frequency domain, the aliased harmonic 
spuix are separated from the aliased clock and data compo¬ 
nents that allow them to be independently measured. 
A further measure of ac performance for DDS applica¬ 

tions is to increase the clock rate while keeping the data 
rate the same. Differences in the slope of the SFDR and 
data and clock rates for various DACs can be very signifi¬ 
cant. When compared to a system using a 100-Msample/s 
14-bit DAC operating at its maximum clock rate and gen¬ 
erating a 33-MHz signal (fs/3), spurious performance in a 
system can sometimes be improved 6 to 8 dB by instead 
using a 1-Gsample/s, 14-bit DAC clocked at a modest 500 
to 600 Msamples/s using the same signal rate. 

Aside from nonlinearities in the transfer function, 
which directly translate to an increase in the noise floor, 
the overall shape of the deviation from the linear case 
may produce harmonically-related spurs in the frequency 
domain. An S-shaped deviation may produce harmonics 
that are significantly different than those produced from a 
bow-shaped transfer curve. In addition, the inability of 
the DAC output to follow the digital inputs at GHz clock 
speeds may account for most of the full-speed perfor¬ 
mance degradation, along with those degradations pro¬ 
duced by mixer products, clock/data feedthrough, and 
digital-timing skew variations. 
When looking at data sheet specs, your end application 

will determine which specifications are most important to 
consider. Specifications which have been taken under best¬ 
case conditions may lead to selecting a DAC that does not 
meet performance in the end application. By considering 
data taken at worst-case conditions and seemingly overde¬ 
signing the system using higher clock rates, an overall im¬ 
provement in analog performance can be achieved. 

Contributed by Tyler Bowman, Design Engineer, 
SONET Development, and George Pell, Test Develop¬ 
ment Engineer, Fibre Channel Development, both of 
TriQuint Semiconductor Corp. 
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ANALOG OUTLOOK HIGH-SPEED DACs 

A 2.03-MHz tone sampled at 10 MHz produces alias terms at 7.97 and 12.03 MHz, and at 2.03 

MHz on either side of all the harmonics of the sampling frequency. 

the use of multitone power ratio 
(MTPR) testing. 
The MTPR technique was intro¬ 

duced for ADSL (asymmetric digital 
subscriber line) testing where there 
are a number of “dead” zones where 
intermodulation products can be mea¬ 
sured—and it is an extension of classic 
intermodulation distortion testing — 
but for converter testing, the missing 
tones are reduced to just one “dead” 
space in the middle of a band with pos¬ 
sibly 20 test tones at equal frequency 
spacing. The worst-case spur in the 
missing band is created by a third-or¬ 
der harmonic product of the funda¬ 
mentals (any 2fx-fy product) and the 
ratio of peak power to peak distortion 

How Ideal Is An Ideal DAC? 

At the heart of every digital communication system’s 
transmitter exists a high-speed DAC whose task is to 
faithfully transform a sequence of digital words into its 

equivalent analog representation. The process establishes 
fundamental, yet predictable, limitations on how accu¬ 
rately even an ideal DAC can reconstruct an analog wave¬ 
form. It is based on two fundamental concepts, sampling 
and quantization, that set the theoretical bandwidth and 
dynamic range of the DAC. 

The Nyquist theorem states that an analog signal can be 
perfectly reconstructed, without any loss in information, if 
the sampling rate, fs, is at least twice the bandwidth of the 
analog signal. The assumptions are that the original analog 
signal is band-limited and is sampled perfectly, not con¬ 
tributing any additive distortion and noise. Conversely, it is 
assumed that re-sampling is perfect in reconstructing the 
original sampled signal and is also band limited to fs/2. 

The time- and frequency-domain effects of a sampled 
signal can be modeled using a mixer as the “sampler” (see 
the figure). In the case of a DAC model, a zero-order hold 
filter is inserted after the mixer to model its reconstructed 
output response. Although not shown, an analog recon¬ 
struction filter whose function is to smooth out the step re¬ 
sponse and return the sampled signal to its original form 
typically follows the zero-order hold filter. The time- and 
frequency-domain representations of the sampled and re¬ 
constructed signal are shown at different stages within the 
model. A band-limited signal, in this case a sine wave, is ap¬ 
plied to one input of the mixer while the sampling clock, a 
zero-width impulse train, is applied to the mixer’s local-os¬ 
cillator input. In the time domain, the sampled output of the 
mixer appears as a series of zero-width impulses modu¬ 
lated by the original analog signal. Note that the sampled 
output signal is only represented at discrete instances in 
time and at all other times, assumes a value of zero. 

In the frequency domain, the spectral output of the 
mixer will contain the original fundamental signal as 

well as introducing images of this signal around every 
multiple of the sampling clock frequency, fs »extending to 
infinity. These images are a form of distortion (although 
not harmonic) since they were not part of the original un¬ 
sampled signal. The amplitude of these images is equal 
to that of the fundamental signal that appears in the 
baseband region between de and fs/2. During the recon¬ 
struction process, the sampled output signal is applied to 
the zero-order hold filter which serves to hold the sam¬ 
pled output signal between samples. In the time domain, 
the output appears as a series of modulated rectangular 
pulses whose width is equal to the reciprocal of the sam¬ 
ple rate (i.e., update rate). However, the frequency spec¬ 
trum of the previously described sampled output is now 
modified with the ubiquitous (sin x)/x roll-off response in 
which zeros or nulls appear at multiples of fs. 

In the case of a perfect DAC, this (sin x)/x response acts 
as a filter that slightly modifies the amplitude of the funda¬ 
mental reconstructed signal. In some digital communica¬ 
tion systems, this amplitude shaping must be compensated 
for with a [(sin x)/x] -1 con-ection filter. Reconstruction of 
the sampled signal typically requires that the images be 
eliminated either to enhance the dynamic range of a recon¬ 
structed analog signal and/or limit the spectral bandwidth 
of a digitally generated communication signal. In the time 
domain, the analog reconstruction filter serves to smooth 
out the DAC step response. The first image is the most dif¬ 
ficult to suppress in baseband applications since it always 
appears closest to the fundamental signal. In practice, due 
to the complexity of implementing an analog reconstruc¬ 
tion filter, the frequency range is limited to typically 1/3 or 
less of a DAC’s update rate. Note that it is possible to make 
use of another image (undersampling) and filter the re¬ 
maining images and fundamental with a bandpass filter. 

Quantization is the result of using a finite digital word 
length to represent an analog signal which, by definition, 

(continued on page 94) 
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HIGH-SPEED DACs ANALOG OUTLOOK 

is the MTPR. 
Harris has found from customer 

feedback that the tested SFDR in 
practical circuits is closely matching 
the Nyquist numbers on most (but, an¬ 
noyingly, still not all manufacturers’) 
data sheets, while there is a magic 
number of 70 dBc being looked for in 
MTPR. This is attainable by Hanis in 
their products for clock frequencies up 
to 30 M Hz. The 70 dBc closely matches 
the limitations of the power devices 
available in the cellular base station 
applications a number of manufactur¬ 
ers are targeting. 

The differences are reinforced by 
Maxim’s David Bemel who notes that, 
“The requirements placed on high-

Companies mentioned in this report: 

Analog Devices Inc., 804 Woburn St., 
Wilmington, MA 0 J 887; (ó 17) 937-
1428, fax (617) 821 -4273. 

Harris Semiconductor, P.O. Box 883, 
Melbourne, FL 32901; 1-800-4-HARRIS; 
fax (407) 724-7240; Answerfax (407) 
724-7800. Application note AN96 19 
("Optimizing Setup Conditions for High 
Accuracy Measurements of the HI574 1 ") 
is document 996 19; AN9629 ("Multitone 
Performance of the HI574 1 ") is document 
99629. 

Maxim Integrated Products Inc., 
14320 SW Jenkins Rd., Beaverton, OR 
97005; (503) 64 1 -3737, fax (503) 644-
9929; literature line (800) 998-8800. 

Signal Processing Technologies Inc., 
4755 Forge Rd., Colorado Springs, CO 
80907; (71 9) 528-2300; fax (71 9) 528-
2370. 

TriQuint Semiconductor Corp., 3625A 
S.W. Murray Blvd., Beaverton, OR 
97005; (503) 644-3535; fax (503) 644-
3198. 

(continued from page 92) 
can assume a continuous, infinite range of values. Since the 
effects of quantizing an analog signal are digital in nature, 
its effects in both the time and frequency domain are easily 
predicted. By representing an analog signal with a finite 
number of bits (N), an error exits between it and its digital 
representation. Each additional bit of digital representa¬ 
tion (resolution) reduces this quantized error, or noise, by a 
factor of two. This quantization noise inherently limits the 
maximum theoretical carrier-to-noise (CNR) ratio of any 
digitized wavefoi-m. In the case of a digitized full scale sine 
wave, the maximum dynamic range attainable within a 
Nyquist band can be expressed as: 

CNR = 6.02 N+ 1.76 dB 

Note that after the reconstruction of the digitized sine wave 
via an ideal DAC, this equation must be modified slightly to re¬ 
flect the DAC’s (sin x)/x frequency response which rolls off the 
quantization noise as well as the fundamental. 
The assumption is often made that this quantiza¬ 

tion noise appears as white noise, spread evenly from 
de to fs/2. This assumption is not entirely valid since 
this noise is not actually random but correlated to the 
digital waveform. In some unique cases, this corre¬ 
lated quantization noise may be highly concentrated 
as harmonics, or spurs, related to the digital wave¬ 
form. For example, if the frequency of a digitally-syn¬ 
thesized sine wave is set to certain exact multiples of 
the sampling rate, the quantization noise will be con¬ 
centrated at multiples of the output frequency (har¬ 
monics.) If the output frequency is offset slightly 
from this exact multiple relationship, the quantiza¬ 
tion noise becomes less correlated, resulting in a 
lower spurious output. In most communications ap¬ 
plications, the DAC is used to reconstruct some digi¬ 
tally-modulated sine wave(s) or other waveform that 
tends to reduce any correlation and subsequently 
suppress any spurs.As the number of modulated 
tones increases, additional testing and characteriza¬ 
tion is often required to qualify a DAC for a given 
multi-tone application. However, the majority of this 

testing and characterization 
tends to be highly application¬ 
specific with test conditions and 
multi-tone waveforms being de¬ 
termined by the system de¬ 
signer. Many systems designers 
prefer to perform their own 
bench characterization using 
vendor-supplied evaluation 
boards, but they should be 
aware that the test results are 
based on a single device and 
could possibly vary slightly 
among devices. 

Contributed by Paul Hendriks, 
Application Engineer, High-
Speed Converter Group, Analog 
Devices Inc. 



Two Signs That LVDS is the 

NO-Compromise Datalink Solution. 



As In: 
Data speeds 

Power consumption 

Noise/EMI 
Cost 

1Gbps for channel links 
10mA per channel (at 155Mbps) 
TTL, RS-422, PECL, GTL, etc. 

$3.50 per quad. 

Now You Don't Have to Accept Less of One Thing 
to Get More of Another In Your Datalink Designs. 



NO TRADE-OFFS. NO COMPROMISES. 
Now you can have it all. With LVDS, the Low Voltage Differential Signaling 
datalink solution that gives you more of what you want—speed—and less of what 
you don’t—power consumption, noise, and cost. New from National, LVDS is 
changing datalink design. 

LVDS DRIVERS AND RECEIVERS. 
Ideal for printers, copiers, video, and other applications requiring point-to-point, 
high-speed transmission over cable (<10m) or PCB trace. The low-swing current mode 
differential signaling outputs (+/- 350mV) of LVDS can dramatically reduce noise that 
plagues TTL, RS-422, GTL, and other signals. So these chipsets can drive data rates 
to >155Mbs at 5V and >100Mbs at 3V. Available as quads, duals, and singles 

LVDS CHANNEL LINK. 
How to build a fast, fat pipe—up to 1.84Gbps—for network hubs and routers, 
backplane extensions, or anywhere else you need an ultra low-power, low-noise, 
high-speed datalink. 21- and 28-bit chipsets take that many channels of TTL data and 
serialize it to just 3 or 4 LVDS channels plus a clock—with no protocol layer. The 
result? Less silicon using less power, as much as an 80 percent reduction in cable and 
connector size and radically reduced overall system costs. 

LVDS FPD-LINK. 
Already streaming data to the screen at over 1 Gbps through the hinges of more than 
2 million notebook PCs worldwide. Available in 18-bit and 24-bit color, these chipsets 
support not just VGA and SVGA but XGA video on flat panel displays. At 3V or 5V, 
they’re easy on the batteries. And by reducing the number and size of wires through 
the hinge, they cut costs, lower EMI—and help you pass FCC with flying colors. 

NOW WHAT DO YOU 
WANT TO DO WITH LVDS? 

Already a recognized standard, LVDS has broken the datalink bottleneck in a broad 
range of consumer products, networking equipment, and custom solutions like the 
real-time video links used at the 1996 Olympic Games from Atlanta. What else is 
possible with LVDS? That’s entirely up to you. To get started, take a look at our 
LVDS Owner's Manual and Design Guide. Call National at 1-800-272-9959 ext. 758. 
Or visit our Web site. 

WWW.NATIONAL.COM 

NATIONAL SEMICONDUCTORS, h. are trademarks of National Semiconductor Corporation ©/996 National Semiconductor Corporation. 

All rights reserved. FOB Santa Clara,Ca. USA. 
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into a 
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tax write off 
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A COMPARSON OF HIGH-SPEED DACs FOR 

accumulated a plot of all the ‘spurs’ in 
the band of interest. In this way he 
could see an aggregate picture of all 
the worst-case spurs for the various 
synthesizer frequency modes he in¬ 
tended to use the part in.” 

Walter goes on: “While SFDR is 
what most engineers want to look at, 
they ultimately have to try the device 
in their specific system or use one of 
the evaluation boards we provide for 
the part on identical conditions. From 
a DAC design point of view, SFDR can 
only be indirectly controlled, keeping 
non-linearity small, glitch energy low, 
and settling time fast.” 

This provides interesting observa¬ 
tions on the high-speed arena and its 
specifications, and the ideals of a DAC 
(see “ How Ideal Is An Ideal DAC? ” p. 
92). It should be noted that the first of¬ 
fering from TriQuint Semiconductor, 
which is not in the comparison table, 
will be an 8-bit, 1-Gsample/s DAC, the 
TQ6122. Also, Analog Devices will al¬ 
ways characterize several devices for 
a customer using the specific test con¬ 
ditions and waveforms in their appli¬ 
cations (see the table). 

How Valuable 
Highly 
Moderately 
Slightly 

Circle 
552 
553 
554 

speed, high-resolution DACs in RF 
applications are very different from 
the traditional time-domain applica¬ 
tions. Specifications such as linear¬ 
ity, accuracy over temperature, and 
settling time are important in video 
or other instrumentation applica¬ 
tions. But for RF signal synthesis, 
devices with excellent time-domain 
specifications cannot always deliver 
the dynamic range in terms of spuri¬ 
ous performance (low SFDR) and 
the low total harmonic distortion 
(THD) necessary to achieve the high 
signal purity required, for example 
in multichannel, base-station archi¬ 
tecture. To further complicate mat¬ 
ters, some manufacturers specify 
these parameters differently, re¬ 
quiring designers to carefully scru¬ 
tinize data sheets to compare con¬ 
verter performance.” 

Lee Walter of SPT (Signal Process¬ 
ing Technologies) expresses the feel¬ 
ings of some of his customers in choos¬ 
ing devices for the direct digital 
synthesis (DDS) market and for wave¬ 
form synthesis generation: “The diffi¬ 
culty in looking at SFDR in DAC 
product data sheets is that SFDR 
varies greatly depending on a number 
of test conditions.” Walter describes a 
DDS engineer’s evaluation test setup. 
“He swept the frequency band of in¬ 
terest using the DAC being tested and 

Notes: NA = not available on data sheet or not relevant. 1 = for 100-msample/s clock (fs) and 20-MHz 
tout (single tone), 2 — tout is 25 MHz: 3 = tout is 2 MHz; 4 « font is 10 MHz; 5 ~ Harris quotes $38 each for 
1OO-unit quantities. 

Device Bits 

SFDR 

at 

Nyquist 1 

(dBc) 

SFDR 

at 2 

MHz 
(dBc) 

Window 

proces¬ 
sing 

span 

(MHz) 

(fs, tout) Process 

Glitch 
energy 

(pV-s) 

Power 

dissip¬ 
ation 
(mW) 

Supply 

voltage 

(V) 

Price 
(in 1k 

quant¬ 
ities) 

Analog 

Devices 

AD9760 

10 59 84 100, 5 CMOS 5.0 190 +5 $12.54 

AD9762 12 57 84 100, 5 CMOS 5.0 190 +5 $18.85 
AD9764 14 NA NA NA CMOS 5.0 190 +5 NA 

Harris 
HI5721 

10 51 2 75 100,2 biCMOS 1.5 700 ±5 $25.005 

(estimated) 

HI5731 12 693 79 100, 10 biCMOS 3.0 650 ±5 $29.66 

HI5741 14 71 4 79 100, 10 biCMOS 1.0 650 ±5 $49.90 
Maxim 

MAX555 
12 65 NA NA Bipolar 5.6 980 -5 $42.50 

Signal 

Proces¬ 
sing 

Tech. 

SPT9713 

12 

. 

NA 68 50,10 Bipolar 15.0 640 ±5 $29.00 
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Putting Sensors To Work To 
Safeguard Computers 

Various Digital And Linear Temperature And Motion Sensors Play 
Key Roles In Keeping PCs And Remote Internet Computers 

Out Of Harm’s Way. 
JERRY STEELE, National Semiconductor Corp., 6377 E. Tanque Verde Rd., Suite 101, Tucson, AZ 85715; (520) 751-2380 

Sensor technology is increasingly ! 
important in personal computers in i 
order to protect the equipment I 

from high power levels that could lead ¡ 
to malfunctions and failure. Today’s ; 
PCs are designed around a new gener- | 
ation of microprocessors that draw far i 
more cun-ent than their predecessors, 
thereby dissipating greater power. 
This is driving up internal temperature 
levels to the point that sensing them is 
a critical element in PC reliability. 

In addition, sensors may be even 
more important for hardware con¬ 
nected on networks like the Internet, 
since much of it is not in direct human 
view or control. Sensors, together with 
the proper hardware and software di¬ 
agnostics, allow system administra¬ 
tors to monitor their system’s health 
from a distance. This capability could 
spell the difference between a network 
that is shut down, and one where 
timely temperature information gives 
administrators a chance to reroute 
traffic to cooler running equipment. 

Although power dissipation and 
overtemperature are the chief contrib¬ 
utors to computer system failure, and 
thus must be sensed and controlled, 
sensor technology has a role to play in 
other areas of hardware protection. 
For example, sensor devices are being 
used to detect the opening of a com¬ 
puter case, to indicate levels of shock 
and vibration within the case or sub¬ 
system, and to monitor levels of humid¬ 
ity. Sensors can be used to detect an im¬ 
minent fan failure by measuring fan 
rpms, allowing users to prevent a sys¬ 
tem malfunction from rising tempera¬ 
ture within the case. And, while volt¬ 
age sensing does not require a sensor in 
the strict sense of the word, it does re¬ 
quire specialized mixed-signal ICs in 
systems that were previously predomi¬ 

nantly digital. It makes sense to com¬ 
bine this capability with the other sen¬ 
sor requirements coming into the PC. 
Two strategies common for temper¬ 

ature control in PCs are active and 
passive. An example of active cooling 
is the turning on of a cooling fan when 
the temperature rises to a predeter¬ 
mined set-point. An example of pas¬ 
sive cooling (which includes simply us¬ 
ing a heat sink) might be the slowing of 
the processor clock upon reaching a 
given internal temperature. An ad¬ 
vantage of an active cooling system is 
better overall cooling at—generally— 
the expense of greater noise and the 
increased power consumption of fans. 
Temperature sensing minimizes both 
of these problems. Fans consume too 
much power for any laptop, and pas¬ 
sive cooling can better control temper¬ 
atures in laptops. The trade-off with 
passive cooling is reduced processor 

performance (which may or may not 
be important). It’s interesting to pon¬ 
der the ramifications of passive tem¬ 
perature control: does a Pentium lap¬ 
top with less than adequate cooling 
get hot enough to slow its clock down 
enough that an older 486 keeps up? 

Temperature sensing is more criti¬ 
cal in today’s computers than in elec¬ 
tronic systems of the past because so 
much more circuitry and expensive 
components are packed into today’s 
equipment. In addition, heat related 
malfunctions or failures can lead to 
costly system outages. 

Temperature sensor placement for 
computers is much like any other appli¬ 
cation: The location of the sensor is vital 
and will influence the ultimate accuracy 
or usefulness of its output. “Useful¬ 
ness” implies that it is often more im¬ 
portant to sense a temperature event 
and its cause, than know an exact tem-

Jumper/connectors 

Jumpers PCI slot 
socket cavity LM75 In 

PCI slot under processor 

Cache 
Processor 

temperature 

X LM78 

board 

temperature CPU 

voltage 

regulator 

- Pentium -

- CPU=I 

IDE 

hT 

I 1. In this temperature sensor application, an IM78 system hardware monitor is installed on a 

computer motherboard in close proximity to both the processor and its regulator, the two 

; components most likely to overheat. An LM75 temperature monitor is mounted in the cavity 

I under the processor to respond only to its temperature events. 
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ANALOG OUTLOOK SENSORS IN PCs 

Personal computer, interrupt line 

workstation, or server 

CPU 

temperature monitor 

2. Temperature sensing in a PC is accomplished via a serial interface bus. The bus can be 

implemented with a pair of spare I/O lines from the I/O chip set (the SDA and SCL lines are 

usually the same ones of the system management bus or SMB). 

perature value. For example, the size 
of the National Semiconductor LM78 
system hardware monitor's 44-pin 
package dictates its installation in a lo¬ 
cation that responds to a composite of 
heat sources (Fig. 1). These include the 
microprocessor, other components on 
the board, and the ambient tempera¬ 
ture. A second, smaller package sensor 
such as an LM75 digital temperature 
sensod can be installed in the socket 
cavity under the processor where it can 
respond to processor-related tempera¬ 
ture events (for example, the heat sink 
falling off, or failure of the processor’s 
fan). This cavity location is quite desir¬ 
able from the standpoint of mass pro¬ 
duction of printed circuit boards (Elec¬ 
tronic Design, Aug. 18, 1996, p. 99). 

The under-processor location is an 
example of a sensor application that is 
better suited for indicating a tempera¬ 
ture event than a precise temperature 
value. In fact, the cavity temperature 
can be up to 10°C cooler than that at the 
top center reference point of the proces¬ 
sor package—the point closest to the 
die. But the function of the cavity sen¬ 
sor is to indicate a rise-in-temperature 
event, not an exact temperature value. 
A digital-output temperature sen¬ 

sor is a natural choice for computers 
(rather than an analog output sensor). 
This leads to products that can commu¬ 
nicate via an I“C bus (Inter IC bus), 
which is used because it is related to 

the SMB (System Management Bus), 
a bus standard for communicating 
with support components within the 
PC. The mechanical and electrical re¬ 
quirements for a temperature sensor 
IC within a PC include the smallest 
possible size, a surface-mount pack¬ 
age, and the ability to tolerate power¬ 
supply noise, preferably with no 
power-supply bypassing components. 

The LM75 was designed to meet 
these requirements and simplify the 
task of temperature monitoring by 
providing internal, programmable, 
watchdog set-points. Exceeding the 
set-points causes an interrupt output 
called OS (over-temperature shut¬ 
down), which notifies the system of a 
problem. The benefit is that the sys¬ 
tem is freed from having to constantly 
poll internal temperatures. A typical 
installation in a PC shows that the ser¬ 
ial interface bus can be generated from 
a couple of spare General Purpose I/O 
pins of the I/O chip set. (Fig. 2) The 
only specific hardware requirement of 
these pins is that they be open-collec¬ 
tor (or open-drain) with readback. The 
rest of the protocol is all software. 

Systems that require notification of 
over-temperature conditions without 
needing actual temperature data can 
use a device like an LM56 thermostat 
output temperature sensor with a user-
programmable set point. When the 
programmed temperature is reached, 

its digital output level—connected to 
an interrupt port—is triggered. 
Some computer systems still rely 

on analog temperature sensors such as 
the LM45 and LM50, the predecessors 
of digital sensors. Such sensors, how¬ 
ever, require analog-to-digital con¬ 
verter (ADC) interfaces to change the 
data into digital form. Fortunately, the 
software overhead of analog sensors is 
minimized since their linear voltage 
output with temperature eliminates 
the need for linearization tables to be 
stored in memory. 
The detection of a fan failure, or 

better yet, impending fan failure, pro¬ 
vides an early warning of an overheat¬ 
ing event even before a temperature 
sensor receives any change informa¬ 
tion. This gives users an opportunity 
to deal with the problem because the 
processor is usually still working prop¬ 
erly. Fans with failure outputs have 
long been available. These are logic 
output lines that become active when 
the fan drops to typically 70% of its 
rated speed. This provides a simple, 
digital-only approach to fan sensing. 

Even better system management 
can be performed if the actual fan speed 
is known and the hardware monitor IC 
accepts inputs from fans equipped with 
tachometer outputs. These also are 
logic outputs, and in most cases, two 
pulses per revolution are produced. 
F an failure is generally considered 

to have occurred when a fan has slowed 
to 70% of its normal speed, so in sys¬ 
tems where fan speed is varied, a 
tachometer signal is required to deter¬ 
mine if the 70% point is reached at any 
given speed. An early symptom of fan 
problems is the failure of the fan to start 
at power-up, even though it starts sub¬ 
sequently. A system check for fan sta¬ 
tus during or just after boot-up will help 
provide early warning of fan failure. 

Fan sensing is increasingly being 
used since it provides advance infor¬ 
mation of an impending temperature 
event. While it may seem that temper¬ 
ature sensors are a closed-loop solution 
to temperature problems, an overtem-
perature condition on the CPU de¬ 
mands an immediate shut-down while 
early sensing of fan failure provides 
time in which the system can correct, 
compensate, or shut down with mini¬ 
mal problems. Multiple temperature 
sensors show how this can work. As¬ 
sume an overtemperature condition is 
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detected on a subsystem such as an au¬ 
dio board. If the processor tempera¬ 
ture remains within limits, the system 
could notify the user, shut down the au¬ 
dio board, yet permit continued use of 
the computer for other functions. 

Multiple temperature sensing can 
be provided by the LM78, a highly in¬ 
tegrated PC hardware monitor chip. It 
combines temperature sensing, fan 
tachometer sensing along with 5 posi¬ 
tive analog inputs (intended to monitor 
positive power supplies or signals), 2 
inverting inputs (to monitor negative 
supplies or signals), and inputs from 
additional temperature sensors. A typ¬ 
ical system installation of the LM78 
hardware monitor shows the ISA bus 
interface, and the serial bus, or SMB 
interface (Fig. 3). The LM78 decodes 
the three lowest address bus bits and 
provides a chip-select input for exter¬ 
nal decoding of the higher bits (the ser¬ 
ial bus address is internally pro¬ 
grammed). Device power comes from a 
5-V rail in order to provide a 0 to 4.096-
V analog input range, minimizing the 

component count. Inputs from 2.5-V or 
3.3-V supplies need only an input pro¬ 
tection resistor, while 5-V and 12-V 
supplies require dividers. The LM78 
provides inverting op-amps for nega¬ 
tive supply monitoring, and has sev¬ 
eral additional digital inputs and out¬ 
puts for interrupt handling, power 
control, and reset functions. 

Of particular note is that the LM78 
must operate on a 5-V supply which 
causes conflicts when used on a serial 
bus that comes from a device operated 
on a 3-V power supply (the Intel PI IX 
chip for example). In this situation, a 
simple circuit permits the interfacing of 
these two normally incompatible logic 
levels (Fig. 4). Of the three available 
fan inputs on the LM78, two can be pro¬ 
grammed to work with fans from 1100 
to 8800 ipm (the speed which provides 
70% of the full-scale count in the moni¬ 
tor) while the third input is limited to 
4400 rpm fans. All three provide an in¬ 
ternal user-programmable watchdog 
that issues interrupts when any fans 
fall to that set-point. 

Several alternative methods for in¬ 
terfacing fans may be required. A pull-
up to 5 V is the simplest, and most fan 
tachometer outputs are open-collector 
(Fig. 3, again). Other situations may 
require pull-up to 12 V, or have internal 
pull-up and pull-down to levels in ex¬ 
cess of a 0- to 5-V range. An alternative 
fan sensing method might be necessary 
in the rare event that ac motor fans are 
used. In this case, an optical illumina-
tor/detector combination can be used to 
detect passage of a reflective surface on 
the fan blades. In some cases, the 
blades themselves will be reflective 
enough; in other cases small pieces of 
reflective tape can be attached. 
A simple technique for heading off 

heat-related problems is to place a 
temperature sensor adjacent to a 
small, low-mass heat source such as a 
low-wattage resistor that is set to dis¬ 
sipate enough power to reach a high 
temperature—such as 100°C—in the 
absence of sufficient airflow. If the fan 
fails, the temperature sensor will de¬ 
tect this rise well before any other 
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3. A motherboard temperature sensing and monitoring subsystem uses both an LM78 system hardware monitor and an LM75 temperature sensor 

chip. The LM78 includes an internal temperature sensor and accepts inputs from external temperature sensors (such as the LM75), fan tachometers, 

power supplies, and chassis intrusion detectors. 
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ANALOG OUTLOOK SENSORS IN PCs 

5. This photo of the LM78 evaluation board illustrates the advantage of 

an optical intrusion detector. The detector is not visually obvious (the 

TO-46 package photo-detector, labeled PD1 on the board silk-screen, is 

the intrusion detector.) While this evaluation board is designed to fit a 

PC card slot, an OEM would put the intrusion detector on the main 

board where it would be even less visible. 

components in the computer 
have reached critical temper¬ 
atures. 

The LM78 hardware moni¬ 
tor IC, in its 44-pin PQFP 
package, is too large to permit 
installation in a location ideal 
for sensing processor over¬ 
heating. The additional BTI# 
(board temperature inter¬ 
rupt) input of the LM78 pro¬ 
vides for connection to the OS 
output of a few LM75 sensors 
(Fig. 1, again). The LM75’s 
smaller SO-8 package is easier 
to install close to the proces¬ 
sor package, such as in the 
socket cavity. Other sensors 
can be installed near such lo¬ 
cations as the processor regu¬ 
lator, and high power func¬ 
tions such as audio or modem. 

In some situations even an SO-8 
package can prove physically too 
large. In such cases a linear sensor 
such as a LM45 or LM50 (in tiny SOT-
23 packages) can be connected to the 
analog inputs of the LM78 hardware 
monitor. This has the advantage that 
the LM78 in essence adds a watchdog 
and interrupt capability to these linear 
sensors (Electronic Design Analog 
Supplement, Nov. 18, 1996, p. 81). 

Detection of the opening of the case 
of a computer is important because a 
system administrator needs to know if 
someone has tried to insert or remove 
cards, or tampered with settings or 
equipment. Case removal should be 
detected regardless of whether the 

computer has power applied, and the 
event should be latched even though 
the case is back on. An administrator 
should be able to reset the latch from a 
remote location. Mechanical switches 
are an obvious means of sensing case 
removal, but they present difficulties 
when trying to meet the requirement 
of latching the event, and remote elec¬ 
trical reset. In addition, a mechanical 
switch is, in comparison to other meth¬ 
ods, easy to locate and bypass. 
A Hall-effect sensor could be lo¬ 

cated near the case, requiring a mag¬ 
net attached to the case. This could be 
made more difficult to detect and eas¬ 
ier to meet the other requirements 
than a mechanical switch. A require¬ 

ment of any chassis intrusion 
detector is that it consume 
miniscule power since it must 
be active even if the com¬ 
puter is turned off. This im¬ 
plies that a CMOS backup 
battery or similar source be 
used to power the circuit. At 
this time, Hall-effect sensors 
are not available with a low 
enough operating current to 
make this method practical. 

Optical sensors prove to be 
the best method to meet all 
these requirements. An opti¬ 
cal sensor can be installed in¬ 
conspicuously almost any¬ 
where on the motherboard. 
The optical sensor is then in¬ 
corporated in a latching cir¬ 
cuit powered by a backup bat-
tery (such as the CMOS 

backup battery) to operate at all times, 
and it only requires current when illu¬ 
minated (Fig. 5). 

Other sensor applications in PCs in¬ 
clude shock and vibration. Several 
manufacturers of disk drives for mo¬ 
bile applications include shock sensors 
for protection when powered. The 
shock sensors retract the heads when 
a shock occurs, protecting the drive. 

Video recorders have used humidity 
sensors for years to prevent operation 
under conditions where dew might 
have formed on the working mecha¬ 
nism. Laptop PCs could conceivably be 
used in environments where similar 
moisture problems are encountered. 
The temperature sensing previously 
described could also incorporate low 
temperature limits to prevent the com¬ 
puter from booting (in most computers, 
boot-up is all accomplished within solid-
state electronics not normally vulnera¬ 
ble to the cold, including the processor 
and BIOS ROM). These systems, can 
prevent actuation of mechanical devices 
such as drives until the temperature is 
warm enough, or humidity low enough. 

Jerry Steele is an applications 
engineer for National Semiconduc¬ 
tor’s Data Acquisition Group. He 
has 25 years of experience in analog 
engineering. 

How Valuable Circle 
Highly 564 
Moderately 565 
Slightly 566 

4 To interface serial bidirectional devices, such as a hardware monitor and interface chip operating 

at different supply voltages (5 V and 3 V in this case), a simple circuit consisting of two 

transistors and a diode is used. 
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Genlocking Sync Generator Provides 
Video Timing From Analog Input 

PRODUCT INNOVATION 

Multi-Standard, Single-Chip Solution Handles 
Poor-Quality Analog Inputs To Give Clock 
Generation For Analog Or Digital Processing. 

Paul McGoldrick 

* major problem in processing ana-
log or digital video signals is the 

^■generation of a new clock signal. 
This signal is based on timing informa¬ 
tion extracted from analog inputs that 
may contain noise or variations in sync 
edges. Normally, fairly sophisticated 
time-base correction would be required 
for video signals coming from sources 
with such problems as camcorder gyro 
errors, VCR head-switching, drop¬ 
outs, freeze-frame artifacts, or play¬ 
back at speed. However, a new IC, the 
BiCMOS ML6430, is designed to over¬ 
come those problems. Working from al¬ 
most any analog video input it can per¬ 
form the genlocking function, 
extracting timing information and cre¬ 
ating stable clocks and timing signals. 
The chip can generate clock signals for 
both digital and analog video process¬ 
ing systems—MPEG encoders, high-

performance displays, video editing de¬ 
vices, LCD and other projectors, and 
digitizers. It also can act as the master 
clock for serial digital interface (SDI) 
processing and transmission. 

The MLG430 can cope with high and 
low luminance and chrominance levels, 
sync glitches of various kinds, and high 
noise. Multistandard and nonstandard 
operation can be provided from a sin¬ 
gle, external clock or a 3.58/4.433-MHz 
crystal. Operation in most standard 
video systems can be set up with pin-
selectable preset modes; nonstandard 
applications can be set on a two-wire 
serial control bus, which can, in fact, 
control all of the ML6430’s features. 

In a typical application, a video 
source (camera or VCR. for example) 
would feed a digitizing card with an in¬ 
put to the ML6430 (Fig. 1). The video 
input can be either composite, the lumi¬ 

nance channel of an S-Video system, or 
a sync-on-green signal from an RGB 
format. When the input video has no 
sync, such as a VGA signal, the input 
can be a TTL-level horizontal sync, 
with a TTL-level vertical sync applied 
to a separate input. The IC produces 
sync- and burst-clamping pulses for the 
video path processing, and generates 
the sampling clock for the ADC (the 
burst clamp may be a burst-gate-clamp 
pulse or a back-porch-clamp pulse.) It 
also handles the audio signal, digitizing 
the audio input using an audio-sam¬ 
pling clock generated by the IC. 

With either the standard NTSC sub¬ 
carrier frequency crystal at 3.58 MHz, 
or the PAL-B/G subcarrier frequency 
crystal at 4.433 MHz, all the standard 
signals can be produced. The oscillators 
also can be operated at four times the 
subcarrier frequencies. The preset con¬ 
ditions are enabled on a single three-
state pin where the positions represent 
3.58/14.43 MHz, 4.433/17.72 MHz. or se¬ 
rial-bus enabled. If one of the presets is 
enabled, a second pin selects either 
NTSC or PAL. The digital-audio-clock 
standards that are produced can be 
programmed to be 32, 44.1, or 48 kHz. 

The outputs from the ML6430 to an 
encoder or processor, such as an MPEG 
encoder, consist of horizontal and verti¬ 
cal blanking, horizontal and vertical re¬ 
set, field ID (odd/even), “no-signal" and 
“locked” indicators, mixed (composite) 
syncs, and a clock signal. The clock sig¬ 
nal can be at either one or ten times the 
pixel-clock frequency of the digital 
PLL part of the IC (at 13.5 or 54 MHz), 
or at the CCIR (501 rate of 27 MHz. 

The IC also can be free inn, a useful 
feature in a decoder operation. The chip 
could be used as an sync pulse genera¬ 
tor (SPG) for analog signal generation; 
with an external video signal, the IC 
could be genlocked to that source. 
However, there are no controls for hor¬ 
izontal and vertical timing with respect 
to the reference, or for generated burst 
phase with respect to line timing, so its 
genlock use would be restricted. 

Analog sync separation is employed 
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1. Micro Linear's ML6430 uses a video source of composite, RGB, Y/C, or VGA to provide all the 

necessary drives and clocks for MPEG encoding and display, editing, and capture products. 
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nano-crystalline and amorphous materials, 
inductive components, rare-earth permanent 
magnets and superconductors have achieved 
international recognition. A competent tech¬ 
nical customer service will provide efficient 
solutions to any problem. Modern manufact¬ 
uring and inspection processes as well as a 
quality management system to DIN EN ISO 
9001 ensure the high quality standard of our 
products: 

Soft Magnetic Materials, Ductile Permanent 
Magnets, Thermobimetals, Spring Alloys, 

Glass/Ceramic-to-Metal Sealing Alloys, 
Stamped/Bent Parts, Shieldings, Lamination 
Packages. Magnetic Cores, Inductive Com¬ 
ponents, Rare-Earth Permanent Magnets, 
Magnet Systems and Superconductors. 

For more information call or fax to: 

VACUUMSCHMELZE GMBH 
P.O.Box 2253 • D-63412 Hanau, Germany 
Tel. (**49) 61 81 / 38-0 
Fax ("‘49)6181 / 38-2860 

SIEMENS COMPONENTS PTE LTD 
Passive Components & Electron Tubes, Div. VAC 
164 Kallang Way # 05-01/12 ■ Singapore 349248 
Tel. (-65) 7 44 77 68 • Fax ("65) 7 44 67 97 

VACUUMSCHMELZE CORPORATION 
4027 Will Rogers Parkway 
Oklahoma City, OK 73108, USA 
Tel. (**1)405/943-9651 
Fax ("1)405/942-4238 
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VACUUMSCHMELZE 

If you require 

we are the right company 
to talk to ! 

VAC - EUAPUS Advanced Materials - The Key to Progress 



ANALOG OUTLOOK SYNC GENERATOR 

1-800-WE-PREVENT 
CALL TO RECEIVE FREE INFORMATION. 

TAKE A BITE OUT OF 

«CRIME 
Cnme Prevention Coalition and 

EBI °* U S Department of Justice 
uxm 3 01993 Nation*! Cnme Prevention Council 

One of 
THE BEST 
WEAPONS 
TO FIGHT 
VIOLENT 
CRIME 
DOESN'T 
COST 
A DIME. 2. The ML6430 is packaged in a 32-pin TQFP and will lock to 525- or 

625-line signals in NTSC or PAL, os well as non-standard formats. 

to minimize jitter, and peak-tracking 
analog amplifiers are used with preci¬ 
sion sync slicers. The reference voltage 
for the slicers is set by an external ca-

I pacitor charged by a charge pump fol¬ 
lowing the sync-tip excursions. Two 
separate PLLs are used, one formed in 
analog and the other in digital. The ana¬ 
log circuit takes the external crystal or 
clock frequency and divides it to scale 
for the multiple standards possible. 
The number of pixels per line can be 
completely arbitrary, but the clock is al¬ 
ways line-locked. The serial interface, 
or presets, set the dividers on the phase 
detector to match the clock division. 

The locked reference oscillator on 
the analog PLL drives a digital phase 
modulator on the digital PLL, which 
sets the horizontal-pixel counter and 
the vertical-line counter from the sepa¬ 
rated syncs with suitable digital phase 
detection and filtering in the loop. The 
PLL derives all output signals. Timers 
are included in the PLL loop to discrim¬ 
inate true sync edges from noise 
glitches or chrominance overshoots. An 
intelligent state machine monitors loop 
errors and error history, and adjusts 
the gains of the loop accordingly. 

The digital PLL has five operating 
states. With a stable video input, the 
controller stays in state one. With 
large, but consistent, errors, it will 
switch to state five. The intermediate 
steps are gradations from the stable in¬ 
put to the large errors. The state-one 
gain is low, giving a short-term jitter 
gain (the ratio of output jitter to input 
jitter) of about -30 dB. State two in¬ 
creases the gain by four with a corre¬ 
sponding reduction in settling time. 

State three in¬ 
creases the gain by 
eight, and state 
four by sixteen. 
State four also in¬ 
troduces frequency 
adjustments for 
fast settling during 
non-synchronous-
video switches, or 
pathological gyro 
errors in hand-held 
equipment. State 
five has 16 times 
gain for phase, and 
zero gain for fre¬ 
quency changes. 
This gives quick 
settling times for 

head-switch phase disturbances of er¬ 
rors without affecting frequency. 

The serial bus control in the ML6430 
has two levels of addressing: by device 
or by register. In device addressing, 
there are six basic parts of the wave¬ 
form covered in clock cycles zero 
through 19. In register addressing, the 
received data bytes are in two basic 
parts: four bits give the register num¬ 
ber for an address nibble, and four bits 
give the address for a data nibble. The 
audio clock is protected from modula¬ 
tion by step changes in the video input 
(during video-source switches or large-
head-switching errors, for example) by 
being isolated from any generated-
phase-change requirements. 

The IC, which draws about 35 mA 
from a single 5-V rail, will handle sync 
signals in a range from 80 mV to 2 V, 
and a maximum-composite-video am¬ 
plitude of 3 V. The output jitter is less 
than 900 ps rms locked line-to-line, 
while the short-term output jitter re¬ 
jection is -15 dB typical, with an input 
jitter of 50 ns rms. The chip comes in a 
32-pin TQFP (Fiff. 2). 

Price And Availability 
The ML6430 is in a 32-pin TQFP, and is 

priced at $15 in 1000-piece quantities. The 
part is sampling now and will be in produc¬ 
tion volumes in April. 

Micro Linear Corp., 2092 Concourse Dr., 
San Jose, CA 95131; (408) 433-5200, e-mail: 
info@ulinear.com; Internet: http:llwww.mi-
crolinear.com. CIRCLE 493 

How Valuable Circle 
Highly 549 
Moderately 550 
Slightly 551 



A FREE HALF DAYSEMINAR 

8:30 — 11:30 a.m. 

at 

Integrated Device 
Technology, Inc. 

April 14 
April 16 
April 18 
April 21 

The IDT logo is a registered trademark and 
Advantage/IDT, Onor, and RISController are 
trademarks of Integrated Device Technology. Inc. 

Gaithersburg Hilton 
Boston Hilton 
The Citadel Ottawa 
The Westin Santa Clara 

A continental breakfast will be provided. 

Attendance is limited to ensure that all 

attendees receive maximum benefit. 

Integrated Device 
Technology, Inc., the leading 

it 

REGISTER NOW 

1-800-345-7015 ext. 4 
Access Kit Code #5291 to register On-Line 

www. idt.com 

manufacturer of MIPS-based 
embedded RISC CPUs, and the 

Advantage/,* Tools Partners 
invite you to a free seminar 

on designing embedded 
applications using the pop¬ 

ular IDT RISController"' 
and Orion’" CPU families. 

Embedded MIPS 
RISC Applications 
Development 

Wind River 
Systems« 
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ANALOG OUTLOOK 
PRODUCT INNOVATION 

350-MHz Op Amp Family 
Provides 100-mA Outputs 
Excellent Distortion, Noise, And Power 
Specifications In SOT-23 Packages 
Remove Previous “Small” Limitations. 

+ 1, and +2 V/V. If other gains are re¬ 
quired, then the amplifier versions of 
the ICs need to be used. By incorpo¬ 
rating on -chip resistors, the buffers 
reduce the external component count 

Paul McGoldrick 

The demands of output current in op amps has required such devices to 
be fabricated with fairly large die 

sizes leading to large packages. Using 
a new output stage design, Comlin-
ear’s CLC45X series is a family of 
high-speed wideband 350-MHz, high-
performance op amps and buffers in 
the small SOT-23 package. They are 
current-feedback amplifiers built in a 
complementary bipolar semiconduc¬ 
tor process. The company believes 
that the op amps break the perfor¬ 
mance logjam that has existed in 
smaller-package products by deliver¬ 
ing 100-mA output drive currents 
while consuming only a small quies¬ 
cent current of 1.5 mA from a single 
+5-V supply rail. They maintain a con¬ 
sistent performance over a wide range 
of gains and signal levels with a linear 
phase response up to half of the 3-dB 
bandwidth frequency. 

There are four devices that make 
up the family. The CLC450 and 452 are 

ADSL/HDSL residential systems, 
and digital video ADCs and DACs. In 
particular, the second and third har¬ 
monic distortion products are low 
enough so as to make the devices ex¬ 
tremely effective for driving high-res¬ 
olution ADCs. 

The buffer versions in the family of¬ 
fer on-chip resistors to give gains of -1, 

in standardized designs. Some of the 
key features of current feedback tech¬ 
nology are the independence of ac 
bandwidth and voltage gain, the inher¬ 
ent stability at unity gain, the ad¬ 
justable frequency response with a 
single feedback resistor, a high slew 
rate and fast settling. 
A proper printed-circuit layout is 

essential for achieving the high fre¬ 
quency performance that this family 
of devices can provide. Comlinear pro-

COMLINEAR’S CLC45X FAMILY OF AMPLIFIERS 
Output slew rate Harmonic distortion 

Part Supply (V) 

Bandwidth 
(MHz @ 
Av=+2) 

Dissipation 
(mW) I (mA) (V/pS) 

2nd. 
(dBc) 

3rd. 
(dBc) 

CLC450 +5 100 7.5 100 280 -79 -75 

±5 135 16 130 370 -85 -74 

CLC451 +5 85 7.5 100 260 -66 -75 

±5 100 16 130 350 -69 -73 

CLC452 +5 130 15 100 400 -78 -85 

±5 160 32 130 540 -78 -90 

CLC453 +5 110 15 100 370 -65 -84 

±5 130 32 130 460 -69 -90 

current feedback amplifiers, while the 
CLC451 and 453 are programmable 
buffers. The CLC452 and 453 are 
higher current, higher bandwidth 
products than the CLC450 and 451 
and dissipate considerably more 
power. While all four versions are de¬ 
signed for single 5-V supply opera¬ 
tion, they can be operated up to ±5-V 
dual rails, while the absolute maxi¬ 
mum rating is 14 V. 

With the capability of driving low-
impedance, high-capacitance loads, 
the products are ideal for driving sin¬ 
gle-ended cable applications, such as a 
coaxial cable (see the figure). How¬ 
ever, it is expected that applications 
will include driving twisted pairs, 
transformers, video line drivers and 
set-top boxes, high-speed modems, 

+5 V 

O 6.8 pF 

Depicted is a typical application as a single-supply cable driver for the Comlinear CLC450 current 

feedback amplifier, and the response at the output of 10 m of 75- Í 2 coaxial cable to a 10 MHz 

square wave. Gain is set at +2 V/V to compensate for the termination at the end of the cable. 
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Visio Technical 

See what it can 
do for you. 

ViSiO 
TKHNICAL 

Just because your 

work is complex 
doesn't mean 

it has to be difficult 

To get your work done, you've always needed CAD. But then along 

Rockwell Automation Drive 

Systems has increased the 

productivity of its 

engineering 

staff, customers 

and system 

integrators by

switching from an 

AutoCAD-based tool to 

a Visio Technical-based 

solution as their graphical 

software development envi¬ 

ronment for the Automax 

programmable controller. 

comes Visio" Technical, a Windows-based drawing program that’s 

actually easy to learn and use. Our SmartShapes" technology lets you 

create 2-D technical drawings that are both intuitive and intelligent. 

You can make changes easily, work with Autodesk AutoCAD files, 

publish drawings across the Internet, and create custom solutions 

with built-in Visual Basic for Applications and OLE Automation. 

Make things easy on yourself for a change. Call 800-24-VISI 0, ext. M23 

or visit www.visio.com. For corporate evaluation call 800-VISIO-07 . 

Visualize your business™ 

©1997 Visio Corporation Visio, the four shapes logo, the Visio logo, and the Visualize your business logo are either registered trademarks or trademarks of Visio Caporation in the United States and/a other countries 
Ail other trademarks, trade hames a company names referenced herein are used for identification only and are the property of their respective owners 
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ANALOG OP AMPS 

The Design 

Engineer’s 

Source for 

Switch Mode 

Products 

Send for your 
FREE Design Handbook 
TODAY! 
We provide complete 
service for the design 
engineer; engineering 
support, flexibility, quick 
turnaround and special 
pricing. 

Torotel 
PRODUCTS 

13402 S. 71 Highway 
Grandview MO 64030 
Phone: 1-816-761-6314 
Fax: 1-816-763-2278 
Email : torotel@tyrell.net 

Transformers • Inductors 

Switch Mode • Common Mode 

Current Sense • Toroidal 

Pot core • "C" core 

Laminated • Drum Cores 

READER SERVICE NUMBER 189 

AIR FILTER 
PROTOTYPE 
UM 5 DAYS 
Universal is a custom designer of air filters 
for a variety of applications. Filters with 
superior dust retention and low pressure 
drop. Permanent or disposable. Filters that 
meet Bellcore standards, UL 94 require¬ 
ments, or with EMI/RFI shielding. Send us 
your air filter specs and we’ll get a prototype 
in your hands in 5 days. ..or less! 

BOO-541‘3478 

Universal air filter 
company 

On Spec... On Time... Everytime! 
1624 Sauget Ind Parkway • Sauget, IL 62206 

FAX 618-271-8808 • www.uaf.com 

ISO9002 Certified 

vides evaluation boards for the prod¬ 
ucts and suggest their board layouts 
be a guide to the final design. Free 
SPICE models are also available for 
the monolithic amplifiers that support 
Berkeley SPICE 2G and its deriva¬ 
tives that reproduce typical de, ac, 
transient, and noise performances. 
A sampling of the performance 

characteristics of the family shows the 
differences when devices are operated 
with both a single 5-V rail and dual 
rails; there is between 20 and 30% im¬ 
provement in bandwidth; however 
power dissipation is doubled, while 
there is a 30% increase in output cur¬ 
rent and slew rate (see the table). 

Input noise voltages are of the or¬ 
der of 3.0 nV/VHF while another typi¬ 
cal number for the CLC450 powered 
from a single rail is that the 0.1-dB 
bandwidth is 30 MHz. The rise and fall 
times on a 2-V step are about 6.1 ns, 
with a 16% overshoot. The common¬ 
mode rejection ratio (CMRR) is 51 dB 
and the power-supply rejection ratio is 
54 dB. The output voltage range is 1.0 
to 4.0 V while the input voltage range 
(common-mode input range—CMIR) 
is 0.8 to 4.2 V. 

The new family in the SOT-23 pack¬ 
age is joined with the release of four 
other previously announced products 
in larger DIP/SOIC packages; the 
main performance parameters remain 
in the smaller versions. These are: The 
CLC404, a high-speed op amp with a 
165 MHz bandwidth and a 2600V/ps 
slew rate; the CLC406, a 160-MHz 
video op amp with low differential 
gain of 0.02% and phase of 0.02°; the 
CLC409, a 350 MHz low-distortion op 
amp with 2nd harmonic distortion of -
65 dBc and 3rd of -72 dBc; the 
CLC425, a low-noise op amp, with in¬ 
put voltage noise of 1.05 nV/VHZ and a 
1.9-GHz bandwidth. 

Price And Availability 
The CLC45X family and the re-released 

CLC404, 4O6, 409, and 425 in the SOT-23 
TinyPak packages start at $1.39 in 1000-
unit lots; all products are available now. 

Comlinear Corporation, 4300 Wheaton 
Dr., Fort Collins, CO 80525; (800) 272-9959; 
fax (800) 737-7018; Internet: http://www.na-
tional.com. CIRCLE 494 
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Moderately 556 
Slightly 557 
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Don’t Limit Your Product’s Capabilities—Use Web Technology. 
Visit us at http://smallest.pharlap.com to see how you can develop embedded appiications that take full advantage of the web. 

Making The Most Out Of Your Products 

Phar Lap's TNT Embedded ToolSuite® 
Realtime Edition, complete with Realtime 
ETS™ Kernel, now comes with our robust 
networking protocol—ETS TCP/IP! This 
cutting-edge feature allows your customers’ 
mainframes, workstations, or PCs to 
communicate with products on the factory 
floor, in the lab, or at remote sites—all using 
Web technology! 

As a result, electronic OEMs can use this 
technology to create intelligent machines 

and instruments for an unlimited number 
of applications such as medical instruments, 
robotics, avionics equipment etc. 

In addition, we support a variety of network 
protocols as well as industry standard tools 
such as Visual C++, Borland C++, CodeView, 
and Turbo Debugger. 

Never Underestimate The Power Of The Web 

Because Phar Lap's TNT Embedded ToolSuite 
comes with development tools, a Realtime 
ETS Kernel and ETS TCP/IP, it is a one-stop 
shopping product with enormous power! 

To find out more, catch us on the 
“World’s Smallest Web Server’’ today at URL 
http://smallest.pharlap.com or call a Phar Lap 
sales representative. Let your products realize 
the power of Web technology! 

The 32-Bit x86 Experts 

Embedded Development — Simply on Target™ 

Phar Lap Software, Inc. 60 Aberdeen Avenue, Cambr.dge, MA 02 138 • Tel: (6 17) 66 1 -1510 • Fax: (6 17) 876-2972 • http://www.pharlap.com 
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ANALOG OUTLOOK 

UPDATE ON AUTOMOTIVE SENSORS 

Spread-Spectrum Sensing System Allows Remote 
Tire-Pressure And Temperature Monitoring On Trucks 

The cost of truck tires—and the 
need to maximize their life—plus 
the enormous fleet costs of fuel, 

which increase when tires are run at 
less than optimum pressure or tem¬ 
perature, leads to a need for continu¬ 
ous monitoring of the running condi¬ 
tion of the tires. Tire manufacturers 
also want to be able to properly ana¬ 
lyze potential warranty claims with 
an idea of how the tires have been 
treated by the user. 

To that end, Integrated Sensor So¬ 
lutions (ISS) has now come up with a 
product concept using spread-spec¬ 
trum technology to provide the solu¬ 
tion to this need. The company has al¬ 
ready developed an automotive 
micromachined pressure sensor built 
into a tire-valve cap. The unit is pow¬ 
ered from the RF field of a reader 
unit, which would normally be a 
handheld “walk-about” carried by a 
truck supervisor as part of the daily 
lookover of a fleet—the more accu¬ 
rate equivalent of the “tire kicker.” 

The new concept involves using a 
pressure and temperature sensor 
built into the tire during production. 
Periodically taken measurements 
are transmitted to a centrally located 
receiver installed under the vehicle. 
The readings are then passed by ca¬ 
ble to a readout or alarm system in 
the cab of the vehicle, and to any dri¬ 
ver-performance chart system man¬ 
dated by many governments for 
truck drivers. 

To simplify the implementation of 
the system, it is highly desirable that 

the RF transmission from sensor to 
receiver be in a non-licensed area of 
the spectrum with an approved mod¬ 
ulation scheme. In the U.S., this must 
be done in accordance with Code of 
Federal Regulations (CFR) Title 47, 
Parts 2 and 15, while the European 
Telecommunications Standards In¬ 
stitute (ETSI) has tried to standard¬ 
ize various national low-power 
schemes under the Industrial, Scien¬ 
tific, and Medical (ISM) umbrella 
with the ETS 300 220 and ETS 300 
328 standards. 

The lowest ISM frequency band 
that has achieved international com¬ 
monality is at 2.4 GHz under FCC 
Part 15.247, ETS 300 328 and Japan’s 
RCR-33; no licenses are required 
when the signal transmissions are 
within the regulation guidelines. In 
the U.S., the effective radiated 
power allowed at 2.4 GHz is severely 
restricted without spread-spectrum 
techniques, but such techniques are, 
anyway, advisable to minimize inter¬ 
ference. One of the potential interfer¬ 
ence sources in the ISM frequency¬ 
band is the energy generated from 
microwave ovens. 
The transmission arrangement 

from the tag in the tire to the reader 
is performed on an emergency or on-
demand basis. For every ‘m’ minute 
(perhaps every one minute) the sen¬ 
sor circuits awaken. If a severe 
change of pressure or temperature 
occurs, the RF circuits wake up and 
the new readings are passed on as an 
emergency situation. If the changes 

are minimal, the tag shuts dowrn un¬ 
til the next ‘m’ minute interval has 
passed; every ‘n’ minute (maybe 
every 30 minutes), an updated pres¬ 
sure and temperature reading is 
transmitted to the reader. Therefore, 
the tag has effectivelythree opera¬ 
tional modes (sleep, measurement, 
and transmission modes) and the 
necessary wake-up circuits to switch 
between them. 

Putting the intelligence of the sys¬ 
tem into the tag allows the tag to 
transmit real pressure and tempera¬ 
ture values instead of just sensor val¬ 
ues. The calibration values must be 
solved in the tag itself so the decision 
to transmit or not can be made there. 
In that way the reader can be, essen¬ 
tially, a dumb unit. 

The measurement section and the 
processing circuits are integrated on 
one IC while the RF section is inte¬ 
grated on a second IC (see the fig¬ 
ure). The sensor devices are fully in¬ 
tegrated and consist of an absolute 
capacitive pressure sensor in two 
parts, one part pressure-sensitive 
and the other acting as the reference 
and is non-pressure-sensitive. Both 
parts are read out and the values are 
divided to get a result that eliminates 
any temperature effects. The actual 
temperature is read from a fixed ca¬ 
pacitor that’s attached to the pres¬ 
sure sensor 

The sensor is built in a multiple 
array to maximize sensitivity. The 
digital outputs drive the microcon¬ 
troller while readings are stored in 
RAM during calculations with the re¬ 
sults stored in EEPROM. 

The RF section of the tag is unidi¬ 
rectional with an output power of 
about 10 mW giving it an operating 
range of about 100 m. The chip con¬ 
tains the required transmission func¬ 
tions including a direct-sequence 
spread-spectrum (DSSS) baseband 
processor, a quadrature IF modula¬ 
tor, the up-converter and RF ampli¬ 
fier. Frequency generation for the 
transmitter also supplies the clock 
for the microcontroller, both from an 
external crystal oscillator. The an¬ 
tenna also is external. 

For more information, contact 
ISS. 625 River Oaks Pkwy., San Jose, 
CA 95134; (408) 324-1044, fax (408) 
324-1054. 
PAUL MCGOLDRICK 

Modulation 

signal 

Clock 

Power 

HF section 

(frequency 
generation, 
modulation, 
harmonic 

suppression) 

This spread-spectrum concept conceived by ISS for remote truck-tire temperature and pressure 

monitoring involves the use of just two ICs. 
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WINNING COMBINATION 
An Unbeatable Team for Your Real-Time Embedded Design. 

It’s an unsurpassed combination: Motorola’s 

broad line of microcontrollers. Plus Motorola’s 

real-time operating system—developed specifically 

for the 68HC12, 68HC16, 68300, MPC500, and 

MPC800 Families. 

And now for the 68HC11, too! Big news. 

Motorola’s real-time operating system can now be 

used for embedded design on one of the most widely 

used microcontrollers out there. 

The RTEK™ kernel. Our optimized kernel can help 

you use Motorola microcontrollers in winning ways. 

The RTEK kernel delivers maximum performance 

with minimum size. It’s a field-proven operating 

system with an easy-to-use C language interface, plus 

it supports both static and dynamic kernel objects. 

With a new feature: scalability. The RTEK kernel is 

fully scalable for most Motorola microcontrollers, 

such as the 68HC1 1, 68HC12, 68HC16, and 68300 

Families. That can greatly reduce program memory 

requirements, and decrease your system and 

component costs. 

Faster time-to-market. The RTEK kernel is designed 

to help reduce code development and test time. It 

features more than 190 kernel services that provide 

task, memory and interrupt management, event 

synchronization, data movement, and exclusive 

accesses. Three separate scheduling methods are 

supported— pre-emptive, time-sliced, and round 

robin. The RTEK kernel can be used with confidence 

because it reflects the same commitment to quality 

found in Motorola’s microcontrollers. 

Call today for a free demo kit. And find out all that 

the RTEK kernel can do for you. Just dial (800) 262-

5486 ext. 963 today for more information and to 

order the free demo copy of the RTEK kernel. Or, visit 

our web site at http://www.mcu.motsps.com to see 

our full product portfolio. 

See us at the 
Embedded Systems Conference East, 

March 10-12, Booth 304. 
MOTOROLA 
Microcontroller Technologies Group 

©1997 Motorola, Inc. RTEK is a trademark of Motorola, Inc. 

Motorola and @ are registered trademarks of Motorola, Inc. 

All rights reserved. What you never thought possible™ 
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EL1882C 
Sync Separator, w/50% Slice, AGC 
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VIDEO IN 

COMPOSITE 
VIDEO IN 

High speed S/H loop 
Restores in only 1 line 
S7.45 in 1,000's P-DIP 

■ Drop-in replacement for LM1881 
■ Low power CMOS @1.5 mA 
■ S1.70 in 1,000’s P-DIP 

■ Accurate slice over wide input range 
■ Improved noise immunity 
■ $1.95 in 1,000’s P-DIP 
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EL4332C 
Triple 2:1 Mux-Amp Ay = 

150 MHz bandwidth 
Use with EL21 40/41 Driver 
S2.79 in 1,000’s P-DIP 

300 MHz bandwidth 
3 ns switching time 
$5.90 in 1.000’s SO-16 

Drives twisted pair cables 
Use with EL2142 Receiver 
$2.79 in 1,000’s P-DIP 

EL4083C 
300 MHz DC-Restored Video Amplifier 
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EL2140C/2141C 
150 MHz Differential Twisted Pair Driver 

EL2142C 
Differential Line Receiver 

EL1881C 
Sync Separator, Low Cost, Low Power 

For literature call 800-882-2109 or e-mail your request to info@elantec.com.^^ 
Faxback service: 408-934-2075. For applications assistance or samples contact 
_ our applications engineers at 800-333-6314 ext. 311 
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ANALOG OUTLOOK 
PRODUCT FEATURE 

Network Junctions Connect Sensors 
To Open Buses At Device Level 

The BusDepot Model BD2DT is a 
two-port network junction box 
that has one input and one output. 

BusDepot BD2DT employs the De¬ 
viceNet bus open communication net¬ 
work protocol. 

The input accepts sensors with 
sourcing outputs, including photoelec¬ 
tric and proximity sensors, limit 
switches, and others. The output chan¬ 
nel has a maximum switching capacity 
of 150 mA to drive indicator lamps, re¬ 
lays and other devices. There’s also a 
two-input, two-output version that’s 
available. 
A large amount of diagnostics is in¬ 

cluded to simplify setup and opera¬ 
tions, on top of keeping users better 
informed. These diagnostics include 
complete LED indications for module 
and network status, plus input/output 
states using dual red/green light-emit¬ 
ting diodes. 
A flashing green LED is used to in¬ 

dicate that the network address and 
baud rate are OK. A solid green LED, 
on the other hand, shows that a con¬ 
nection has been established with an¬ 
other node. 
A flashing red LED indicates a re¬ 

coverable fault. A solid red LED indi¬ 
cation shows that either a critical fail¬ 
ure was detected, a duplicate node 
address has been detected, or that the 
baud rate is incorrect. The input is 
monitored for short circuits, which are 

indicated when the input LED turns 
red, simultaneously passing over the 
bus. 

A red/yellow LED pair monitors 
the outputs with yellow showing that 
the output is “on” and red indicating 
that the output is short-circuited. 
Both the input and the output are pro¬ 
tected against problems concerning 
over-current. 

The junction box has been specifi¬ 
cally designed for bus systems using 
quick disconnects, while the inputs 
and outputs accept standard, rugged, 
metal, Euro-style connectors and 
cord-sets. 

The housing of the junctions is con¬ 
structed in rugged, molded Noryl 
PPO plastic with chrome-plated brass 
connectors. The rated operating tem¬ 
perature is -25°C to +70°C. 

Banner Engineering Corp. 
P.O. Box 9414 
Minneapolis, MN 55440 
(612)544-3164 
fax (61 2) 544-321 3 
CIRCLE 469 
paul McGoldrick 

The First Rugged 
All-in-One Industrial 
486DX- 133MHz PC 

The IPM486 is a highly integrated 
single board computer with 3U form 
factor and fully PC/AT compatible. It 
is well suited for applications requi¬ 
ring small sized high performance 
PC’s with great flexibility. The 
IPM486 is designed for a rugged ope¬ 
rating environment and fully supports 
a bootable Flash Disk for projects 
where a hard disk or floppy can not 

• CPU speed: up to 133 MHz 
• Up to 32 Mb DRAM and up 
to 8 Mb bootable Flash 

• PC/104, G-96 bus. IDE. FDD, 
CAN bus, SVGA controller... 

•Typ.+5V: 1A@ 133 MHz 
• Ruggedized 
• Extend, temp, range option 
• Attractive price 

be used 

North America: 
Tel 1-800-443-7722 
Fax (602) 962-5750 

MPL AG, Täfernstr. 20, CH-5405 Dättwil/Switzerland 
Email: info@mpl.ch, Home Page, http://www.mpl.ch/mpl 

International: 
Tel. ++41 56 493 30 80 
Fax ++41 56 493 30 20 

/MPL 
High-Tech Made in Switzerland 

KA Series DIP LC Series Pushbutton 

B-smrcH 
A Division of Electronic Components Groupe, Inc. 

7153 Northland Dr., Brooklyn Pk, MN 55428 
Phone: 612-504-3525 Fax: 612-531-8235 
Online Catalog: http://www.e-switch.com 
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Here’s where to find the parts you need: 

NEC Photocouplers 

Need Photocouplers? 

High speed. High power. Triac and SCR. Single 

transistor or Darlington. DIP or surface mount. 

NEC’s new Phoenix photocoupler production 

lines are fast, efficient and fully automated. 

So you're assured of getting the quality 

and consistency you’d expect from NEC — at very competitive prices. Call your nearest CEL 

sales office or one of our distributors and ask for our free Photocoupler Selection Guide. 

NEC can deliver 
over 50 million 

channels a month! 

FREE!!! 
Photocoupler Selection Guide! 

Call our Toll Free Opto-Literature Line: 888-CEL-OPTO 
(888-235-6786 U.S. and Canada) 

OUTPUT DIP SURFACE MOUNT MULTICHANNEL 

TRANSISTOR 

IC 

TRIAC 

NEC CEL California Eastern Laboratories 
CEL Headquarters 4590 Patrick Henry Drive, Santa Clara, CA 95054-1817; (408) 988-3500 FAX (408) 988-0279 http://www.cel.com 

Sales Offices San Jose, CA (408) 243-2111 Los Angeles, CA (310) 645-0985 San Diego, CA (619) 450-4395 Bellevue, WA (206) 644-3307 

Dallas, TX (972) 402-9551 Olathe, KS (913) 780-1380 Woodridge, IL (630) 241-3040 Timonium, MD (410) 453-6600 

Middleton, MA (508) 762-7400 Elmwood Park, NJ (201) 796-7779 Snellville, GA (770) 978-4443 Altamonte Springs, FL (407) 774-7682 

Distributors: Marsh Electronics (800) 558-1238 Mouser Electronics (800) 346-6873 Reptron Electronics (800) 800-5441 

Farnell Electronic Services 888- FARNELL Interface Electronics (800)632-7792 MCD Electronics (800)949-4623 
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• Power 
• Interconnections 
• Passives 
• Switches 
• Relays 

Optical Detector Selection: 
A Delicate Balancing Act! 

For Optimum System Performance, The Optical Detector Must Be Matched 
Carefully To Its Amplifier. 

EARL HERGERT, 

Hamamatsu Corp., 360 Foothill Rd., PO Box 6910, 
Bridgewater, NJ 08807; (800) 524-0504; fax (908) 231-1218. 

Selecting the correct optical detec¬ tor can be one of the most critical 
aspects of designing a viable in¬ 

strument. While manufacturers’ cata¬ 
logs can give much useful data about 
the detectors themselves, they don’t 
paint a complete picture. Designers 
must combine a knowledge of the per¬ 
formance features of the various solid-
state detector devices available with 

ters the device, electrons in the crys¬ 
talline structure become excited. If 
the light energy is greater than the 
band gap energy (Eg) of the material, 
electrons will move into the conduc¬ 
tion band. This creates holes in the va¬ 
lence band where the electrons were 
originally located. These electron hole 
pairs are created throughout the de¬ 
vice. Electron hole pairs generated in 

the depletion region drift to their re¬ 
spective electrodes—n for electrons 
and p for holes. This results in a posi¬ 
tive charge build up in the p layer and 
a negative charge build up in the n 
layer. The amount of charge is directly 
proportional to the amount of light 
falling on the detector. If an external 
circuit is connected to the p and n elec¬ 
trodes, current will flow in the circuit. 

an awareness of how ampli¬ 
fiers can affect those fea¬ 
tures. An incorrect match can 
seriously compromise overall 
system performance. 
When considering a detec-

tor-amplifier combination, it 
is critical to define the appli¬ 
cation. Factors such as light 
power, bandwidth, wave¬ 
length, power consumption, 
and cost will often dictate the 
detector technology to be 
used. The most popular op¬ 
tions are a photodiode, a p-i-n 
photodiode, or an avalanche 
photodiode (APD). 

Silicon Photodiodes 
A silicon photodiode is es¬ 

sentially a pn junction con¬ 
sisting of a positively-doped p 
region and a negatively-
doped n region. Between 
these two regions lies a neu¬ 
tral region known as the de¬ 
pletion region. When light en-

1. Knowledge of amplifier noise generation is essential if a proper 

match is to be made between the detector and the amplifier— a 

necessary feature of any viable system. The transimpedance amplifier 

shown is one of many possible amplifier configurations. 

The above describes the 
photovoltaic mode of opera¬ 
tion. It also is possible to ap¬ 
ply a reverse bias to the 
photo detector. Known as the 
photoconductive mode, this 
method is generally used for 
p-i-n photodiodes and APDs , 
and has the effect of increas¬ 
ing the electrical field 
strength between the elec¬ 
trodes as well as the depth of 
the depletion region. The ad¬ 
vantages of photoconductive 
operation are higher speed, 
lower capacitance, and better 
linearity. But since the dark 
current depends on the re¬ 
verse bias voltage, the dark 
current becomes larger with 
increasing bias voltage. 

APDs 
The APD is a specialized sil¬ 

icon p-i-n photodiode de¬ 
signed to operate with high 
reverse-bias voltages. Large 
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PIPS OPTICAL DETECTOR SELECTION 

2. In narrow-bandwidth applications, the photodiode yields better 

performance than the APD when the amplifier's noise is no longer a factor. 

3. Because the APD's gain boosts the signal above the amplifier's noise, 

it's a good choice for wide-bandwidth applications. 

reverse voltages generate high elec- ; 
trie fields at the pn junction. Some of : 
the electron hole pairs passing I 
through or generated in this field gain 
sufficient energy (greater than the ; 
bandgap energy) to create additional ; 
electron hole pairs in a process known | 
as impact ionizat ion. If the newly-cre- I 
ated electron hole pairs acquire ! 
enough energy, they also create elec- ; 
tron hole pairs. This process is known ; 
as avalanche multiplication and is the ¡ 
mechanism by which APDs produce I 
internal gain. Internal gain is an im- I 
portant attribute when the detector is ; 
combined with an amplifier, as we ; 
shall see later. 

Noise 
The noise in a photodiode can take ; 

one of two forms. The first is the shot ; 
noise of the dark current, which re- [ 
suits from the statistical uncertainty I 
in the arrival rate of photons. Shot ' 
noise is present in all signals, and can ; 
be described as: 

^dark =  ̂ ^qtiark^ 

where 
¡dark = rms noise current 
q = electron charge 
I(iark =photogenerated signal current ! 
B = bandwidth of detector-amplifier ¡ 
combination 

The second noise source for a photo- | 
diode is the thermal noise of the shunt I 
resistance. Also known as Johnson ! 
noise, this noise takes the foira of: 

^Rsh = 
4kTB 
Rsh 

where 
IjRsh ~ rms noise current resulting 
from Johnson noise 
k = Boltzman’s constant 
T = absolute temperature of the pho¬ 
todiode 
Rsh = shunt resistance of the photodi¬ 
ode 

The shot noise will dominate in pho-
toconductive operation, while the 
Johnson noise will dominate in photo¬ 
voltaic mode. 

Since an APD is always operated in 
the photoconductive mode, its noise 
takes the same foira as the photodiode 
dark current shot noise, with the addi¬ 
tion of a few terms: 

^APDdark = l/2(lidarkM2FB

where 
M = detector internal gain 
F = detector excess noise factor 

The two additions are the gain of 
the APD as explained above. The 
gain simply amplifies the noise as it 
would the signal and has no net effect 
on the signal-to-noise ratio. The sec¬ 
ond addition is the so-called excess 
noise factor. This is noise added to 

the output signal by the multiplica¬ 
tion process of the APD. It has a 
strong dependence on wavelength as 
well as gain. 

So far, only the noise equivalent 
power (NEP) has been a factor in de¬ 
tector selection. As the light level in¬ 
creases, however, the NEP no longer 
plays a role in the signal-to-noise ratio. 
The shot noise of the signal itself tends 
to dominate the signal-to-noise ratio, 
as shown by: 

^signal = ̂gdaignal^ldarkl^^^ B

where 
¡signai = photogenerated signal before 
gain 

If the application has st rong light 
signals, one would only need to con¬ 
sider the shot-noise performance of 
the detector, as dark noise and ampli¬ 
fier noise will be relatively insignifi¬ 
cant 

Amplifier Selection 
One of the most overlooked as¬ 

pects of detector selection is the am¬ 
plifier. The amplifier usually sets the 
lower noise floor for the detect or-
amplifier combination. Therefore, a 
general understanding of amplifier 

TABLE 1. SELECTED DETECTORS AND THEIR KEY PARAMETERS 

Parameters 
S1337-33BR 
Photodiode 

S2386-33R 
Photodiode S2384 APD 

Sensitivity (S) 0.6 AW 0.6 AW 30 AW 

Dark Current (¡dark) 10 pA 100fA 1 nA 

Shunt Resistance (RSh) 1 GO 50 GQ N/A 

Terminal Capacitance (Ct) 65 pF 4300 pF 40 pF 

Excess Noise Factor (F) 
1 3.7 

Gain (M) 1 1 60 
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What you need is a logic analyzer that can manage time. 

The quickest, most 

accurate way to identify 

system problems. 

Dealing with the pressures of today’s deadlines means having to get things done 

yesterday. And the fastest, most accurate way to debug your designs is with the TLA 700 

Series logic analyzer. We’ve combined microprocessor trace with 500-picosecond timing 

through the same probes simultaneously, as well as 500-picosecond resolution across all 

channels and an optional 5GS/s DSO. No logic analyzer is better or easier to use for iden¬ 

tifying elusive hardware/software problems. Test Drive a TLA 700 logic analyzer and 

decide for yourself. Call 1-800-426-2200, when prompted press 3, and request code 3000 

today, or visit us at www.tek.com/mbd/tla700 

Fop a free Test Drive, contact: 
AT&T Capital; Continental Resources; Electro Rent Corp.. 
GE Capital; McGrath Rent Corp.; Telogy. Tektronix 

©1996 Tektronix Inc. MW 1381 
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PIPS OPTICAL DETECTOR SELECTION 

TABLE 2. GENERATED NOISE IN SELECTED DEVICES 

Parameters 
S1337-33BR 
Photodiode 

S2386-33R 
Photodiode S2384 APD 

Idark 1.8e-14 1.7e-15 -

lapddark - - 2.6e-12 

iRsh 4e-14 5.7e-15 -

Ib 5.6e-15 5.6e-15 5.6e-15 

If 4e-14 4e-14 4e-14 

1, 3.54-15 2.3e-13 3.6e-17 

hot 6e-14 2.3e-13 2.6e-12 

NEP Detector + Amp 1e-13 Wrms 3.8e-13 Wrms 8.6e-14 Wrms 

NEP Detector 7e-14 9.9e-15 8.6e-14 

Bandwidth = 100 Hz, feedback resistor = 1 GW, amplifier bias current = 1 pA, input noise voltage = 15 
nV/Hz’* 

noise is helpful in choosing a detec¬ 
tor. The type of amplifier circuit that 
will be evaluated here is shown (Fig. 
1). The circuit is a transimpedence 
amplifier and the noise equations 
shown apply to that configuration. 
This discussion is by no means com¬ 
plete, however. The design of the 
photodiode amplifier is very com¬ 
plex and volumes have been written 
on the subject (see References at 
end of article). 

Amplifier noise can be broken 

down into three major components. 
The first two should seem familiar as 
they take the same form as the pho¬ 
todiode shot noise and Johnson noise. 
The first term is the shot noise of the 
amplifier input bias current (Ih). As a 
general rule, this current is much 
lower than the photodiode dark cur¬ 
rent, therefore it seldom presents a 
problem. 
The second term is the Johnson 

noise of the amplifier feedback resis¬ 
tor, Ip, given by: 

i _ 4kTB 
'' ■ ÍIÇ 

where 
If = rms current due to Johnson noise 
of amplifier feedback resistance 
Rf = feedback resistor 

Since the value of the feedback re¬ 
sistor must be smaller than the shunt 
resistance of the photodiode, this term 
often dominates the amplifier noise. 

The third term arises from the in¬ 
put voltage noise of the amplifier, and 
it takes the form: 

IV = ̂ 4^B3 

where 
Iv = rms current noise due to voltage 
noise of amplifier 
Va = input voltage noise density 
(nVAHF) 

The voltage noise current is inter¬ 
esting in that it is very dependent on 
the terminal capacitance of the detec¬ 
tor. It also is very closely related to the 
bandwidth. The total detector-ampli-

Glossary 
Spectral Response—The photocurrent produced by a 

given level of incident light varies with the wavelength. 
This relationship between the photoelectric sensitivity 
and wavelength is referred to as the spectral response 
characteristic and is expressed in terms of photo sensi¬ 
tivity, quantum efficiency, and so on. 

Photo Sensitivity—This measure of sensitivity is the 
ratio of radiant energy expressed in watts (W) incident on 
the device, to the resulting photocurrent expressed in am¬ 
peres (A). For example, 0.5 A/W 

Quantum Efficiency (QE)—The quantum efficiency is 
the number of electrons or holes that can be detected as a 
photocurrent divided by the number of incident photons. 
This is commonly expressed in percent (%). 

Dark Current (I(iark)/Shunt Resistance (R sh)—The 
dark current is a small current that flows when a reverse 
voltage is applied to a photodiode, even in a dark state. 
This is a source of noise for applications in which a reverse 
voltage is applied to photodiodes (for example, as with p-i-
n photodiodes). In contrast, for applications where no re¬ 
verse voltage is applied, noise characteristics are figured 
out from the shunt resistance. This shunt resistance is the 
voltage to cun-ent ratio in the vicinity of 0 V. 

Terminal Capacitance (Ct)—The terminal capacitance 
refers to the total capacitance of the detector pn-j unction 
capacitance plus any stray capacitance introduced by the 
package and detector leads. The junction capacitance is 
the major factor in determining the response speed of the 
photodiode. 

Rise Time (tr)—This is the measure of the time re¬ 
sponse of a photodiode to a stepped light input, and is de¬ 
fined as the time required for the output to change from 
10% to 90% of the steady output level. It depends upon 
the incident light wavelength and the load resistance. 

Cut-Off Frequency (fc)—This refers to the response of 
high speed avalanche and p-i-n photodiodes to a 
sinewave-modulated light input. It is defined as the fre¬ 
quency at which the photodiode output decreases by 3 dB. 

Frequency Bandwidth(B)—1Defined as the frequency 
range of the detector system, it is generally limited by the 
response speed of the detector amplifier. If the detector is 
limiting the response speed, the Frequency Bandwidth 
will equal the cut-off frequency. 

Noise Equivalent Power (NEP)—The NEP is the 
amount of light equivalent to the noise level of a device. 
Stated differently, it is the light level required to obtain a 
signal to noise ratio of unity. NEP is measured at a band-
width of 1 Hz and thus expressed in units of W/VHz\ 
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But we're so much more. Our complete line of 

products and services can differentiate your 

designs, add value, and get you to market faster. 

integrated— yet remarkably open— embed¬ 

ded development environment. It includes 

proven RTOS. as well as our renowned 
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Embedded Software Expert 
choice of RTOS and tools 

Or let us do it for you. Microtec offers 
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products to completely integrated, Networking Expert 
turnkey solutions. Software Debugger 
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JavaOS1“ Licensee 
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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 

ELECTRONIC DESIGN 
YES, send me - copy(ies) 

of The 1996 EDA Study for 
$495.00 each + $5.00 

S&H per copy. 

□ Amex □ Visa □ Master Card 

Card# - Exp. -

Account name -

Name -

Signature -

Company -

Address -

City -

State- Zip-

Phone -

Fax -

Fax this order form to Deborah Eng 
201/393-6073 

or contact EDA Today, L.C. at: 
www.edat.com 

OPTICAL D E T E C T O R 

References: 

PIPS 

Try to use the smallest active area 
possible. If the light source for the ap¬ 
plication is diffuse, this might not be 

It is now possible to calculate the 
NEP for a given detector, and, based 
on these calculations, select a detector 
that is best for a particular application. 
It is useful to make a table of the vari¬ 
ous devices under consideration and 
see what parameters affect perfor¬ 
mance the most (Table 1). As can be 
seen from the table, the S1337 photo¬ 
diode is designed for low capacitance, 
the S2387 for low dark current, and 
the APD to produce gain. The devices 
were selected with approximately the 
same active area size. The same ampli¬ 
fier will be used in the calculation of 
noise to get a feel for how the detector 
affects the total noise performance. 

Some light is shed on detector selec¬ 
tion, in the context of noise, in (Table 
2). From the above, it would seem to 
make the most sense to select the 
APD, but the APD requires a high-
voltage power supply to bias it, is very 
temperature sensitive, and generally 
costs more than a photodiode. 

Therefore, in the example shown, 
the S1337 would seem to be the best 
choice. Furthermore, when consider¬ 
ing the detector’s signal-to-noise per¬ 
formance at various light levels, it can 
be seen that the photodiode’s perfor¬ 
mance will be better than the APD’s 
when the amplifier noise is no longer a 
factor (Fig. 2) . This is because of the ex¬ 
cess noise factor of the APD. Unless 
the application demands the lowest 
NEP possible, the photodiode would be 
the best choice under these conditions. 

Based on the equations given, it is 
evident that amplifier noise is strongly 
dependent on the bandwidth. The re¬ 
sults shown in Figure 2 were calcu¬ 
lated at a bandwidth of 100 Hz. If the 
calculation was instead done at a 1-
MHz bandwidth, the result would be 
much different (Fig. 3). Because of the 
higher noise in wide-bandwidth appli¬ 
cations, the APD is a good choice as it 
boosts the signal above the noise of the 
amplifier. Overall, choosing the cor¬ 
rect detector is very application-spe¬ 
cific. Here are some guidelines; How Valuable 

Highly 
Moderately 
Slightly 

practical but from the standpoint of 
noise, small diodes have lower capaci¬ 
tance and dark current. They also are 
less expensive. 

In most applications, small ca¬ 
pacitance will be more important than 
small dark current. Furthermore, the 
NEP in the catalogs does not take ca¬ 
pacitance into account, therefore care 
should be exercised when comparing 
detectors using NEP. 

In low-bandwidth applications, 
photodiodes operating in a photo¬ 
voltaic mode will generally outper¬ 
form device-operated photoconductiv¬ 
ity. To reduce noise, the detector 
shunt resistance should be much 
greater than the feedback resistance. 

To reduce the Johnson noise, use 
as large a feedback resistor as possible 
in the first amplifier stage. 

In uñde-frequency-bandwidth ap¬ 
plications, PIN photodiodes operat¬ 
ing in the photoconductive mode are 
preferred because of lower terminal 
capacitance. APDs, with their inter¬ 
nal gain, also perform well in wide¬ 
band applications. They should be con¬ 
sidered when the light source is weak 
and the amplifier noise is large. 

Earl Hergert earned a BA in 
Physics from Rutgers University and 
has been an Applications Engineer 
with Hamamatsu since 1989. 
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fier noise is described by: 

Itot =
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Windows-NT, SCO-ODT, 
VMS, DEC-Unix... 

e-mail info@lauterbach.com 
http://www.lauterbach.com 

FRRCE32-ICE 
• Scalable 
» Universal & Modular 
» On-the-Fly Performance 

Analysis 
• State and Timing Analyzer 
• Up to 16Mbyte DUAL-PORT 

Memory 
» Ethernet Option 

Motorola: 
68HC05/08, 68HC12, 
68EN302, 68308, 
68328, MCF5102, 
Coldfire, MPC505, 
MPC821, MPC860 

Philips: 51XA 
Siemens: 

C163 3.3&5Volt 

68HC16 
68HC11 A...-P 
80186-EA...-EC, XL 
80386SX/DX/EX/CX 
80486SX/DX 
80196... 
8051... 
H815O013001300H 
90C100...CL301 
SAB165/167, 
8OC166/GOLD 
Z8O, Z180... 
NS32000 
MELPS 7700 

JSA 508-303-6812, 617-320-94 00 Australia ++61 -2-65 41-873 China ++86-10-2383376 Egypt ++202-349-59 31 India ++91 -803-323029 

sraet ++972-3-6491202 Japan ++3-3405-051 1 South Africa ++27-21 -23-49 43 South Korea ++2-511-9846 Taiwan ++886-2-7057090 

Europe: Austria ++43-1-86 58 54 30 Denmark ++45-4344-6010 France ++33-1-39899622 Ireland ++353-1254-682092 Italy ++39-2-90722441 

Netherlands ++31-78-6816133 Spain ++34-3-291-7633 Sweden ++ 46-40-922425 Switzerland ++41-62 7710886 United Kingdom ++44-1254-68 20 92 

TRRCE32-ICE COMPACT 

• Cost-effective solution • 
for smaller projects 

li ne source 

LAUTERBACH 
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PIPS PRODUCTS 
PASSIVES & OPTOELECTRONICS 

1 MANUFACTURERS OF ACTIVE FIBER! OPTIC COMPONENTS 

Manufacturer 
Active 

component(s) 
Datacom 

or telecom 
Operating 

wavelengths 

Output 
power 
range Bit rate 

Operating 
temperature 

range 
Connector 

type 
Transmitter 
element 

Receiver 
element 

AMP 
Harrisburg, PA 17105 
Sales Dept. (717) 986-5160 
Fax (717) 986-7321 
http://www.amp.com/ 
fiberoptics 
CIRCLE 723 

Transmitters, 
receivers, 

transceivers 

Both 850 nm and 
1300 nm 

-11 dBm 
to 0 dBm 

De to 622 
Mbits/s 

Varies Pigtail and 
integral 

Both LED 
and 

Fabry-Perot 
laser 

PIN 
photodiode 

Analog Modules. Inc. 
Longwood. FL 32750 
Gary Sweezey (407) 339-4355 
Fax (407) 834-3806 
analog@magicnet.net 
CIRCLE 724 

Detectors/ampl 
ifiers. 

analog/digital 
links 

Datacom 200 nm to 
mid infrared 

Less 
than or 
equal to 
16.8 kW 
peak 

100 MHz, 
3 dB 
analog 

bandwidth 

0° to 50°C Pigtail, ST, 
FC, SMA, 
free space 

DFB laser PIN and 
avalanche 
photodiode 

Broadband Communication 
Products. Inc. 
Melbourne. FL 32904 
Richard Anders (407) 984-3671 
Fax (407) 728-0487 
randers@bcpinc.com 
http://www.bcpinc.com 
CIRCLE 725 

Digital and 
analog 

transceivers, 
receivers, and 
transmitters 

Both 780, 850. 
1310. and 
1550 nm 

0 dBm 
(higher 
power 

available) 

0 to 2.5 
Bits/s 

(digital), 0 
to 3.0 
GHz 

(analog) 

-40° to 85°C Pigtail and 
integral 

Fabry-Perot 
and DFB 

Si. Ge. 
InGaAs 

Dymec. Inc. 
Chelmsford. MA 01824 
Sales Dept. (919) 870-8564 
Fax (919) 870-0564 
CIRCLE 726 

Links/ 
repeaters, 
datalinks. 

optical stars 

Both 850 nm 
(singlemode), 

1300 nm 
(multimode) 

20 dB 
optical 
budget 

Oto 2 
Mbits/s 

-40° to 85°C ST 
(optical), 
25 pin 

(electrical) 

LED PIN 
photodiode 

Ericsson Inc., Components 
Richardson, TX 75081 
Jim Oursler (972) 583-7236 
Fax (972) 583-5005 
jim.oursler@ericsson.com 
http://www.ericsson.com 
CIRCLE 727 

Transmitters, 
receivers, 

transceivers, 
and 

sub-modules 

Both 1310 and 
1550 nm 

-13 to 2 
dBm 

155.52 
and 

622.08 
Mbits/s, 
and 2.488 
Gbits/s 

-40° to 85°C Pigtail and 
integral 

DFB. 
Fabry-Perot, 
and EA laser 

PIN and 
avalanche 
photodiode 

Force, Inc. 
Christiansburg. VA 24073 
Chris Walters (540) 382-0462 
Fax (540) 381-0392 
force@forceinc.com 
http://www.forceinc.com 
CIRCLE 728 

Video, audio, 
data, 

fiber-optic 
transmission 
equipment 

Both 850, 1300, 
and 1550 nm 

-2.0 to 0 
dBm 

N/A 0° to 50°C Integral LED and 
laser 

PIN 
photodiode 

Fujikura America. Inc. 
Santa Clara, CA 95051 
Chris Simoneaux 
(770) 956-7200 
Fax (770) 956-9854 
chris@fujikura.com 
CIRCLE 729 

Transceivers Datacom 770 nm -5 to -10 
dBm 

1.062 
Gbits/s 

0° to 50°C Integral Fabry-Perot 
laser 

PIN 
photodiode 

Gould Fiber Optics Div. 
Millersville, MD 21108 
Moez Adatia (410) 987-5600 
Fax (410)987-1201 
madatia@gouldfo.com 
http://fiberoptic.com/gould 
CIRCLE 730 

Amplitude 
modulator 

Telecom 1550 nm 23 dBm 2.5 Gbits/s 0° to 70°C Pigtail Not given Not given 

H&L Instruments 
North Hampton. NH 03862 
J.H. Landman (603) 964-1818 
Fax (603) 964-8881 
CIRCLE 731 

Transceivers, 
self-healing 
redundant-
loop system 

Datacom 850 nm, 
1300 nm. 
single and 
multi mode 

-24 to -8 
dBm 

19.2 
kbits/s by 

four 
channels 

-40° to 85"C Integral LED and 
laser 

PIN 
photodiode 

Hewlett-Packard Co., 
Components Group 
San Jose. CA 95131 
Component Response Center 
(800) 235-0312 
Fax (408) 654-8575 
http://www.hp.com/go/ 
components 
CIRCLE 732 

Transceivers, 
transmitters, 
receivers, and 

ICs 

Both 650, 820, 
1300, and 
1550 nm 

Up to 1 
mW 

uncooled. 
or 2.5 
mW 

cooled 

_ 

Up to 2.4 
Gbits/s 

From -40° to 
85°C 

Both LED and 
laser 

PIN 
photodiode 

IR1 



Awesome 

'er in 

about i486"anJ Pentium*processor supfwrt 

40MHz bus speeds and 
high-speed code downloads 

Crowds of engineers can enjoy 
the power of SuperTAP thanks to 
its affordable pricing 

it easy to migrate your 
designs to different 
X86 processors 

IS09002 
CERTIFIED 

Fast enow 

Personal tool for every engineer— 
an extension of your desktop computer 

features in a 
small hand-held 

SuperTAP supports 
AMD^and Intel : 

Ant 186TM 
Am 186"ER 
Am 486'^5 

8OC186XL/EA 
8OC186EB 
8OC486EC 
Intel 386'TX 

package— 64 K 
trace, up to 8 Mbyh 
overlay memory, 
non-stop emulation 

and tool¬ 
chains you 
already use 

Versatile performer—great for 
software and hardware development 
as well as testing and field service 

Harmonizes 
beautifully 

with popular 

Applied Microsystems Corporation 

READER SERVICE 153 

Call Now 1-800-426-3925 
for your free information packet. Browse http://www.amc.com • E-mail: info@amc.com 
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PIPS PRODUCTS 
PASSIVES £ 

Mass-Produced MBE Laser 
Diodes Are Low Cost 
The RLD Series of low-cost, mass-
produced molecular-beam-epitaxy 
(MBE) laser diodes target short-dis¬ 
tance communication links, including 
Fibre Channel and ATM. The devices 
provide high-frequency relaxation os¬ 
cillation between 1.8 and 3.5 GHz to 
reduce modal noise and have an optical 

i OPTOELECTRONICS 

1 1 1 
! output power of 5 mW. The operatir 
! voltage and current requirements ai 

1 ! 1.9 V (2.3 V max) and 45 A (65 mA 
1 ; max), respectively. Other features in-
| ; elude an MTBF of over 100,000 hours 
1 ¡ at 60°C and 3-mW (CW) operation. 
ï ! The device outputs at 785 nm. Pricing 
1 ! is $9 each in quantities of 1000. 
j ; Rohm Corp., 3034 Owen Dr., Anti-
1 ; och, TN 37013; Mark Inman (615)641-

! 2020, ext. 171; fax (61 5) 641 -2022; 
1g ! http://www.rohmelectronics.com 
re : CIRCLE 741 

II_ MANUFACTURERS OF ACTIVE FIBER-OPTIC COMPONENTS fl 

Manufacturer 
Active 

components 
Datacom 

or telecom 
Operating 

wavelengths 

Output 
power 
range Bit rate 

i Operating 
temperature 

range 
Connector 

type 
Transmitter 
element 

Receiver 
element 

Honeywell. MicroSwitch Div. 
Richardson, TX 75081 
Customer Response Center 
(800) 367-6786 
Fax (214) 470-4326 
info@micro.honeywell.com 
http://www.sensing.honey 
well/com 
CIRCLE 733 

Transmitters, 
receivers, 

transceivers, 
connectorized 
components 

Datacom 
mostly 

850 nm Up to 5 
mW 

0 to 1.25 
Gbits/s 

Upto 100-C Standard 
interface 
(ST or SC) 

LED and 
VCSEL 

PIN 
photodiode 

Laser Diode Inc. 
Edison. NJ 08820 
Sales Dept. (908) 549-9001 
(908) 906-1559 
http://www.laserdiode.com 
CIRCLE 734 

Transmitters, 
receivers, 

transceivers 

Both 850, 1300. 
and 1550 nm 

4 pW to 
2 mW 

1 Mbits/s 
to 1 

Gbits/s 

•40 to85°C Both LED and 
laser 

PIN 
photodiode 

MRV Communications, Inc. 
Chatsworth. CA 91311 
Ken Ahmad (818) 773-9044 
Fax (818)773-0261 
CIRCLE 735 

Transmitters, 
receivers, and 
transceivers 

Both 1310 and 
1550 nm 

-15 dBm 
to 6 dBm 

Up to 1 
Gbits/s 

-40° to 85°C Pigtail and 
integral 

LED and 
laser 

PIN 
photodiode 

Osicom Technologies. Inc. 
Broadband Comm. Div. 
San Diego, CA 92121 
Sales Dept. (800) 854-2831 
Fax (619) 558-3980 
info@osicom.com 
CIRCLE 736 

Transmitters, 
receivers, and 
transceivers 

Both 850. 1310. 
and 1550 nm 

Up to 8 
mW 

Not given 0° to 50°C Both LED and 
laser 

PIN and 
avalanche 
photodiode 

Rohm Electronics 
Nashville. TN 37013 
Mark Inman (615) 641-2020 
Fax (615) 641-2022 
minman@rohmelectronics.com 
CIRCLE 737 

Transmitters Datacom 780 and 850 
nm 

Oto 5 
mW 

Up to 1 
Gbits/s 

-10“ to80'C TO can 
laser diodes 

Fabry-Perot 
laser 

N/A 

S.l. Tech 
Batavia, IL 60510 
Chris Cirko (630) 232-8640 
Fax (630) 232-8677 
http://www.bitdriver-sitech.com 
CIRCLE 738 

Transmitters, 
receivers, and 
transceivers 

Datacom 850 or 1300 
nm 

10 to 
100 pW 

Up to 40 
Mbits/s 

0° Io 50“C Internal LED PIN 
photodiode 

Siemens Components Inc. 
OED Fiber Optics 
Cupertino, CA 95014 
Elizabeth Busetti 
(408) 725-3406 
Fax (408) 725-3435 
http://www.sci.siemens.com 
CIRCLE 739 

Transceivers, 
receivers, 

bi-directional 
modules 

Both 850, 1300. 
and 1550 nm 

-20 dBm 
to 2 dBm 

0 to 2.5 
Gbits/s 

-40“ to 85“C Integral 
and pigtail 

LED and 
laser 

PIN 
photodiode 

Toshiba America Electronic 
Components, Inc. 
Irvine, CA 92618-1811 
Margie Ferro (714) 455-2293 
Fax (714) 859-3963 
margie.ferro@taec.toshiba.com 
CIRCLE 740 

Transceivers, 
receivers, 

transmitters 

Both Toslink = 
650 to 850 
nm, CLD = 
1300 to 
1500 nm 

Toslink 
N/A, 
CLD = 
-15 to 3 
dBm 

From de 
up to 10 
Gbits/s 

-40° to 85°C Pigtail, and 
integral 

LED and 
laser 

_ L 

PIN 
photodiode 

□ 



This interactive, easy-to-use productivity tool 
is an EE’s guide to the future. 

Of ELECTRONIC DESIGN on CD-ROM 
Electronic Design on CD-ROM includes all of the articles, illustrations and 

line drawings that appeared on the pages of Electronic Design between 
1990 and 1994. Complete with a search engine and hypertext links, it is a 
compendium of value added design information available nowhere else. 

To order, simply complete, mail or fax this card or call: 201/393-6062; Fax 201/393-6073. 

ELECTRONIC DESIGN'S CD-ROM Amount 
□ Single order: _ 
□ Multiple order: Quantity:_ x $95 = _ 

Please add $5 for S & H per disk _ 

Sales Tax where applicable* _ 

Total _ 
* Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY OH, PA, Wl, Canada residents add appropriate sales tax) 

Method of Payment: □ Master Charge □ American Express □ VISA 

Account Name _ Account #_ 

Signature _ Expiration Date_ 

Name _ Title _ 

Company_ 

Company Address_ 

City_ State _ Zip_ 

Phone _ Fax_ E-mail_ 

Fax this coupon 
to order the 
1990-1994 
Electronic Design 
CD-ROM: 

201/393-6073 

(Allow 6 to 8 weeks for delivery) 



^/CQd EXPOJ97 We Mean Business 

Sponsored by: 

Computer-Aided 
™ ENGINEERING 

d DESIGN 
the industry's most respected sources of 
information on engineering computer 

systems and applications, M/cad EXPO is 
the comprehensive industry forum 

where you can: 

Image courtesy of SolidWorks Corporation 

In today's fast moving manufacturing industries, 

success depends on keeping up with the latest trends 

and ahead of the competition. Not only do you need 

immediate solutions to your design problems, but practical, 

fully integrated technology on an enterprise-wide basis. Looking 

for what's really going to meet your needs? Then attend the M/cad EXPO 

show and conference. 

June 16-19* Pennsylvania Convention Center, Philadelphia, PA, U. 

«b 

image courtesy of SDRC 

Image courtesy of Intergraph 

M/cad EXPO is part of the industry's largest engineering computer system show and 

is co-located with related events: EDM/PDM expo ', Autodesk Expo and the 

Bentley MicroStation Mall. If you're looking for a practical, results oriented 

event with the kind of information you need now, then you need to come to S 

M/cad EXPO. For more information, call us at (800) 451-11 96, 5 
(610) 458-7689, or fax (610) 458-7171. 

■ JUNE 16-19,1997 

The Mechanical CAD Conference and Exhibit 

Visit our Web Site at: http://www.mcadexpo.com 

■ Test the newest products from leading hardware and software vendors 

Learn how to integrate CAD/CAM/CAE in a variety of applications 

■ See how Internet/lntranets influence CAD/CAM/CAE and EDM/PDM 

Discover how to shorten time to market 

■ Evaluate different operating environments 

... and much more. 



PIPS PRODUCTS 
PASSIVES & 

Fiber-Optic Components 
Target Legacy LANs 
Designed to be pin-for-pin-compatible 
with standard ST fiber DIP products, 
the HFD3300 SC Fiber DIP analog 
receivers and HFE4300 transmitters 
are aimed at legacy LANs such as 

Ethernet and Token Ring. The re¬ 
ceivers comprise a silicon PIN photo¬ 
diode and a pre-amp IC and operate at 
data rates up to 125 Mbits/s . Also 
available as a low-cost alternative to 
1300-nm components, the receivers 
output a linear voltage proportional to 
the optical input range of 1.0 to 175 pW 
peak. This gives a dynamic range of 23 
dB. The transmitters couple power 
into different fiber sizes ranging from 
50 to 125 pm to 200 to 240 pm. The op¬ 
erating temperature range is 40° to 
85°C. Pricing is from $16.84 to $18.71 
per component, and delivery is four to 
six weeks. 

Honeywell, MicroSwitch Div., 1J W. 
Spring St., Freeport, IL 61032; 800-
367-6786; opto@micro. honeywell, com; 
http://www. sensing, honeywell, com 

CIRCLE 742 

DFB Laser Targets SONET 
OC-48 And SDH STM- 16 Use 
The Model 55TA is a ready-to-use dis¬ 
tributed-feedback (DFB) laser trans¬ 

mitter module for SONET OC-48 and 
SDH STM-16 applications. The device 

OPTOELECTRONICS 

is optically isolated for dense wave-di¬ 
vision multiplexing at 1550 nm and is 
wavelength-stabilized via a tightly 
controlled thermoelectric cooler cir¬ 
cuit. Any one of 36 specific laser wave¬ 
lengths can be ordered. The laser is ca¬ 
pable of transmitting at distances over 
75 km with standard single-mode 
fiber-optic cable and meets all pub¬ 
lished specifications over a 0c to 65°C 
temperature range. The device is cer¬ 

tified as a Class 1 source and is speci¬ 
fied for 2-dB maximum optical path 
penalty through 1200 ps/nm of disper¬ 
sion. A 1310-nm DFB laser is also 
available. 
Broadband Communications Prod¬ 

ucts Inc., 305 East Dr., Melbourne, FL 
32904; Richard Anders, (407) 984-
3671; fax (407) 728-0487; 
fiberlink@bcpinc. com 

CIRCLE 743 
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PIPS PRODUCTS 
PASSIVES & 

APD Receiver Suits 
OC-48 Applications 
Available in a 14-pin butterfly pack¬ 
age, this family of avalanche photodi¬ 
odes (APDs) suits OC-48 Long Reach 
applications at 2.5-Gbits/s. The PGR 

20101 and PGR 20101 have typical 
sensitivities of -34 dBm and -33 dBm, 
respectively, and come with various 
options with respect to optical connec¬ 
tors, power supplies, and internal 
thermistors. The receivers maintain 
an overload of -8 dBm and -6 dBm, re¬ 
spectively, to maximize dynamic 
range. 

Ericsson Inc. Components, 701 N. 
Glenville Dr., Richardson, TX 7508 1; Jim 
Oursler, (972) 583-7236; Jim 
Oursler@ericsson. com 

CIRCLE 744 

Fiber-Optic Converter Has 
Bandwidth Down To DC 
The Model 279 is a single-mode to mul¬ 
timode fiber-optic converter with a 
data throughput of up to 2.5 Mbits/s. 
Because the device operates to de, a 

line-loss switch is used to control the 
gain of the amplifiers to provide ac¬ 
ceptable performance over single¬ 
mode fiber cables. The switch allows 
the converter to accommodate single¬ 
mode cable losses of 2, 5, 10, and 15 
dB.Thes loss approximate cable 
lengths of 3, 7.5, 15, and 20 km, respec-

OPTOELECTRONICS 

tively. The selected line loss is dis¬ 
played on one of the four LEDs.A 
phase-reversing switch also is in¬ 
cluded. A pair of Model 279s can be 
used to provide conversion for 850-nm 
multimode signals to 1300-nm single¬ 
mode signals. All fiber ports use ST 
connectors. The device measures 7 by 
3 by 1 in. and operates off 110 or 220 V. 
Pricing is $775 with availability from 
stock. 

Telebyte Technology, Inc., 270 Pulaski 
Rd., Greenlawn, NY 11740; (800) TELE-
BYT; fax (516) 385-8 184; sales@teleby-
teusa.com; http://telebyteusa.com 

CIRCLE 745 

Transceiver Transmits At 
320 Mbits/s Over 3 km 
This line of 1300-nm, LED-based 
fiber-optic transceivers is designed 
for the reliable transmission of data 
over distances of 3 km at rates of up 

to 320 Mbits/s. The devices operate 
from a single 3- to 5-V supply, a key 
feature for networks. Included in the 
line is a parallel transceiver for ES-
CON/SBCON and Fibre Channel ap¬ 
plications that comes in a 35-by-40-
mm surface-mount package. 
Multimode transceivers also are in¬ 
cluded for Fast Ethernet, ATM, 
FDDI, FC, B-ISDN, and SONET ap¬ 
plications that meet the Common 
Mezzanine standard requirements of 
a profile lower than 10 mm. 

Siemens Electromechanical Compo¬ 
nents Inc., Fiber Optics Div., 4677 Old 
Ironsides Dr., Suite 210, Santa Clara, CA 
95054; (408) 982- 1980; fax (408) 980-
8450; http://www.sci.siemens.com 

CIRCLE 746 

DC-AC Inverters Drive 
Dual Synchronized CCFTs 
The K Series of dc-ac inverters come 

with dual output connectors to allow 
it to power two separate CCFT tubes 
in synchronization. The device has a 
profile of 8 mm, is available with mul¬ 
tiple dimming options, and can be cus¬ 
tom designed to ensure a proper 
match between the inverter and the 
display. 

Endicott Research Group Inc., 260 1 
Wayne St., Endicott, NY 13760; Scott 
Barney, (607) 754-9187; fax (607) 
754-9255; ergsales@aol.com; 
http://www. ergpower, com 

CIRCLE 747 

EL Lamps Can Be Cut 
And Shaped To Fit 
The Proto-Kut cut-to-fit electrolumi¬ 
nescent (EL) lamp panels can be cut 
to fit any shape using a pair of scis¬ 
sors, a blade, or a knife. The only re¬ 

striction is that a pair of terminations 
remains connected to the portion of 
the lamp intended for use. Although 
not a substitute for custom-engi¬ 
neered lamps, the kit provides a con¬ 
venient and inexpensive means of ex¬ 
perimenting with EL lamps before 
committing to a design. The kit in¬ 
cludes a low-voltage lamp (70 to 80 V 
rms) powered by an IC inverter with 
two AAA cells, plus one high-voltage 
lamp (up to 160 V rms) powered by ei¬ 
ther of two magnetic-resonating 
transformer-type inverters that op¬ 
erate off 9 V de. Both measure 5 by 8 
in. and have up to 14 pairs of termi¬ 
nals. Pricing is $100. 

BKL Inc., 421 Feheley Dr., King of 
Prussia, PA 19406-2658; Beth String, 
(6 10) 277-2910; fax (6 10) 277-2956. 

CIRCLE 748 



NEW! Electronics Workbench EDA with analog, digital 
and mixed A/D SPICE simulation, a full suite of analyses 
and over 8,000 devices. Absolutely the easiest interface to 
learn and use. And priced for today's expense account, not 
next year's budget. 

You'll be working productively in 20 minutes, and creating 
better designs faster. We guarantee it. 

FEATURES OF ELECTRONICS WORKBENCH EDA 

GENERAL 

_  COMPONENTS 

ANALYSES 

High-End Features 
MIXED ANALOG/DIGITAL 

ANALOG ENGINE 

DIGITAL ENGINE 

VIRTUAL INSTRUMENTS 

ON-SCREEN GRAPHS 

ANALOG COMPONENTS 

DIGITAL COMPONENTS 

DEVICE MODELS 

TEMPERATURE CONTROL 

MONEY-BACK GUARANTEE 

TECHNICAL SUPPORT 

YES, INTERACTIVE 

SPICE 3F5 32 BIT 

NATIVE, 32-BIT 

YES 

YES 

OVER 100 

OVER 200 

OVER 8,000 

EACH DEVICE 

30-DAY 

FREE 

Powerful Analyses 
DC OPERATING POINT YES 

AC FREQUENCY YES 

TRANSIENT YES 

FOURIER YES 

NOISE YES 

DISTORTION YES 

PARAMETER SWEEP YES 

TEMPERATURE SWEEP YES 

POLE ZERO YES 

TRANSFER FUNCTION YES 

DC SENSITIVITY YES 

AC SENSITIVITY YES 

WORST CASE YES 

MONTE CARLO YES 

MODELS 

VIRTUAL TEST INSTRUMENTS 

Electronics 
30-DAY MONEY-BACK GUARANTEE 

VERSION 5 0 FOR WINDOWS 95/NT/3.1. Workbench EDA 
CALL 800-263-5552 Ä 

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068, 
North Tonawanda, New York 141 20-2060/ Telephone 41 6-977-5550 
TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOlDERS OFFER IS IN U S DOLLARS AND VALID ONLY IN THE UNITED STATES 
AND CANADA All ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE 

Fax: 41 6-977-1 81 8 Internet: http://www.interactiv.com CompuServe: 71333, 3435/ BBS:41 6-977-3540/ E-mail:ewb@interactiv.com 
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PIPS PRODUCTS 
PACKAGING & MATERIALS 

Epoxy Adhesives Are 
Thermally Conductive 
The Supertherm 2003 is part of the 
company’s Supertherm line of ther¬ 
mally conductive epoxy adhesives 
that come in easy-to-use cartridges 

and syringes for manual or automatic 
dispensers. The adhesives are de¬ 
signed for microelectronic applica¬ 
tions and come with a variety of 
fillers, including diamond, boron ni¬ 
tride, and aluminum nitride. The 2003 
is a diamond-filled, electrically insu¬ 
lating thixotropic paste that meets 

MIL-STD-883C (Method 5011). The 
paste adheres to metal, glass, ceram¬ 
ics, and laminates, and has a shear 
strength of greater than 2000 psi. The 
operating temperature range is -60° 
to 160°C. 

Tra-Con Inc., 45 Wiggins Ave., Bed¬ 
ford, MA 01730; (800) TRACON1; fax 
(617) 275-9249. 

CIRCLE 749 

Silver-Filled Epoxy Bumps 
Improve Performance 
Designed specifically for the com¬ 
pany’s patented Polymer Flip Chip 
technology, the EPO-TEK H20E-
PFC is a silver-filled conductive 
epoxy. The epoxy is offered as alter¬ 
native to solder techniques to achieve 
lower cost, lower-temperature pro¬ 
cessing, and finer resolution using 
one-step screen-printing or stenciling 
techniques. The thixotropic paste al¬ 
lows for the deposition of bumps mea¬ 
suring 25 to 30 pm high with a 5-mil 
pitch. It will neither bleed out nor 
slump, and it has a snap-cure time of 

45 seconds at 175°C to 90 min. at 80°C. 
Once cured, the epoxy has a volume 
resistivity of 0.00001 to 0.0004 Q-cm 
and a Vcesat of 0.51 V at 4-A/400-mA 
base. 
Epoxy Technology Inc., 14 Fortune 

Dr., Billerica, MA 01821-3972; (508) 
667-3805, or within USA, (800) 227-
2201; fax (508) 663-9782. 

CIRCLE 750 

People are making 
a lot of NOISE about the fact 

that our AMPLIFIERS 
don’t make 
much at all. 

To improve test reliability, our 
amplifiers are designed to minimize 
“noise pollution” from dirty 
current/voltage effects. And we offer 
a full line of individual models and systems with 
frequencies up to 40 kHz: 
• Low noise (< 1 mV rms residual noise). 
• Low distortion (< 0.1% THD + N over a wide bandwidth). 
• Rugged design withstands back EME 

Plus, most models feature front 
panel indicator lights to provide 
rapid assessment of amplifier 
operating conditions. 

Questions? Just call our applications engineers. 
Do you need a voltage or current amplifier? Are you con¬ 

cerned with monitoring output voltage or load current? Let 
our applications engineers help you find a solution. Well 
quickly respond to any question—before or after purchase. 

Improve your test reliability. 
Find out why everyone is making noise about our 

amplifers. Call 1-800-933-7956 today to discuss an 
application or receive a 
product/spec catalog. TZO-RON 

171 8 West Mishawaka Road • P.O Box 1000 • Elkhart, IN 46515-1000 
Phone:219-294-8300 • Fax:219-294-8328 

Visit our web site at www.techron-arcps.rom • email: techron@crownintl com 
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MODULAR 
POWER 

SYSTEMS 

FAULT TOLERANT POWER 
FOR CRITICAL APPLICATIONS 

READER SERVICE 237 

Turn-Key Power Systems 

♦ N+1 Redundant 
♦ Battery Back-Up 
♦ Hot Bus Plug-In 
♦ Standard and Tailored Solutions 
♦ From 500W to 10OkW 

>>+ DC OUT 

AC IN 

BATTERY 

AC IN 

■> - DC OUT 
BATTERY 
BOX 

DC TO DC 
CONVERTER 

DC TO DC 
CONVERTER 

DC TO DC 
CONVERTER 

AC TO DC 
BATTERY CHARGER 

AC TO DC 
BATTERY CHARGER 

AC TO DC 
BATTERY CHARGER 

POWER 
MONITOR 
AND 

SWITCH¬ 
OVER 

CURRENT 
DETECT 

A division of 

Phone: 908-850-5088 
Fax: 908-850-1607 

36 Newburgh Road 
Hackettstown, NJ 07840 

www.transdev.com 
info@mailer.transdev.com 



PIPS PRODUCTS 
PACKAGING & MATERIALS 

Tube-Axial Fan Provides 
Quiet Operation 
Available in ac and de versions, the 
Maltese tube-axial fan has a capacity 
of 300 CFM and comes with a feath¬ 
ered-edge propeller for quiet opera¬ 

tion. The de version operates off 12, 
24, or 48 V de, while the ac version 
operates off 115 V or 220/230 V ac, 
single phase, 50/60 Hz. Both come 
with various fan performance sen¬ 
sors. ball-bearing construction, and 
terminal, leadwire, and harness as¬ 

semblies. The fans weigh 1.8 lb, are 
2.165 in. deep, and have an operating 
temperature range of -10° to 70°C. 
Pricing is $40 for the ac version and 
$45 for the de version. Delivery is 
eight weeks. 

Comair Rotron, 2675 Customhouse 
Court, San Ysidro, CA 92 173; Mike 
Turner, (6 19)661 -6688; fax (619)661-
1757; mturner@comairrotron.com 
CIRCLE 751 

30-mm Fan Cools 
Notebook Computers 
The 1204KL Boxer Series cooling fan 
measures 30 by 30 mm, has a height of 
10 mm, and provides up to 4 CFM of 
free-air performance. Designed for 
spot cooling microprocessors and 
other pieces of equipment, the fan 
weighs 8.5 g, operates off a 6- to 18-V-
dc supply, and uses a ball-bearing¬ 
based design. Pricing is $8 to $10. 
NMB Technologies Inc., 9730 Inde¬ 

pendence Ave., Chatsworth, CA 91311; 
(800) 662-832 1; fax (8 18)341 -8207 

CIRCLE 752 

Adhesives Perform In 
Extreme Temperatures 
The Eccobond series of adhesives are 
designed for applications with a tem¬ 

perature range of -65° to 230°C. The 
epoxy-based adhesive bonds to met¬ 
als, plastics, ceramics, and glass, and 
has typical tensile lap shear values of 
greater than 2000 psi. Packaging is in 
one- or two-component systems. 

Grace Specialty Polymers, 55 Hay¬ 
den Ave., Lexington, MA 02173; Don 
Whitehouse, (800) 832-4929; fax (617) 
861-9066. 

CIRCLE 753 

To push these pushbuttons... 
The industry's broadest line 
of pushbutton switches is just 
a phone call away. 

• snap-acting 
• process sealed 
• miniature/subminiature/ 
ultra-miniature 

• tactile 
• surface mount 

Pick up the phone, push a few 
buttons and ask for C&K's free 
engineering samples and new 
catalog. Call today! 

Tel: (8(X)) 635-5936 or 
Fax:(617) 926-6846 

push these buttons. SK ® C&K Components, Inc. 57 Stanley Avenue 
Watertown, MA 02172 

The Primary Source Worldwide... 

Manufactured in the USA: MA, NC; and Worldwide: England, Costa Rica 
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If you're building your COTS/NDI 
platform on VME, build it with the 
company that invented it... 

RADSTONE 
From PowerPC 603e or 604, with 
a choice of air- or conduction-
cooled PMC modules, and 680X0 
up to 68060... to advanced 
military graphics, communications 
and I/O boards... to complete 
systems and software, nobody 
does COTS/NDI VME like 
Radstone. After all, we invented 
it. And we still lead the way with 
the world's broadest range, in five 

build standards with total 
software compatibility 

from development to 
deployment. Why settle 
for less? Call, fax or visit 
Radstone on the Web 

UK. Water Lane, Towcester, Northants NN 12 6JN. Telephone: (01327) 359444 
USA. 50 Craig Road, Montvale, NJ 07645-1709. Telephone: (800) 368-2738 

FRANCE. 6 avenue des Andes, 91952 Courtaboeuf, Cedex. Telephone: (01) 64 46 04 03 
AUSTRALIA. PO Box 59, 1A First Avenue, Eastwood, N.S.W. 2122 Telephone: (02) 874-9143 

TAIWAN. Fl 4 No 542-4, Chung Cheng Road, Hsintien, Taipei. Telephone: (2) 218 5819 
RADSTONE 
TECHNOLOGY 
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OARDS & Buses 
Exploring board-, bus-, and system-related technologies, standards, and products 

MEETING THE STANDARD 

1997: The Year Of 
Technology On VME 
Ray Aiderman, VITA 

In 1996, both the VITA and the VME communities concentrated 
on understanding the markets and 

marketing of VME-based products. 
We learned from reports developed 
in 1994 by Venture Development 
Corp. (VDC), city, state, that the mil¬ 
itary (29%), telecom (25%), and in-
dustrial-controls (20%) markets com¬ 
prise the largest segments of 
VMEbus use. Other applications like 
transportation (traffic control, auto¬ 
mated weigh-stations), medical 
equipment (CATscan, PETscan, and 
MR I machines), and scientific appli¬ 
cations (particle physics research) 
round out the major markets for the 
venerable VME technology. Fur¬ 
thermore, we observed that the con¬ 
centration of VME consumption was 
in the U.S. (60%), followed by Eu¬ 
rope (30%), according to VDC. 
The 1996 VME VDC market re¬ 

search shows exactly how these mar¬ 
kets are changing. The total VME 
board market has grown from $937.9 
million in 1994 to $1,262 billion world¬ 
wide in 1996 with about 48% coming 
from the US market and 35% from 
Europe. 

Asia and South Amer¬ 
ica now constitute a 
higher portion of the de¬ 
mand for VME boards. 
Board usage by industry 
segments shifted to 26% 
military, 27% telecom¬ 
munications, and 26% in 
industrial applications. 
These three market seg¬ 
ments totaled 72% of 
VMEbus application us¬ 

age in 1994, and have increased to 
79% in 1996. 

Furthermore, OEM consumption 
of VME cards has increased from 
67% in 1994 to today’s 73%, while the 
percentage of system integrators re¬ 
mained nearly constant at 22%. OEM 
volume use of VME cards has been 
the primary source of the VMEbus' 
17% per year growth rate in 1995 and 
1996. End-user board consumption 
actually decreased from 11% in 1994 
to about 5% in 1996. 

This year promises to be the “Year 
of Technology” on the VMEbus. 
Many of the basic concepts of com¬ 
puter architecture will change dra¬ 
matically in the next 12 months, and 
1997 will be a challenging year for 
VMEbus designers. The sub-bus 
technologies on the P2 and PO con¬ 
nectors (Raceway, Skychannel, Het¬ 
erogenous InterConnect (HIC), Sig¬ 
nal Computing System Architecture 
(SCSA), Myranet, and ATM Cellbus) 
will all continue to develop followings 
in military and telecom applications. 
The field buses (industrial I/O serial 
buses) will expand the use of VME in 
many industrial applications at the 

high end of the market. 
Upon completion of all the 
technical committee 
work, VME itself will 
show some dramatic ad¬ 
vances in its bus speed in 
1997. 
Along with these addi¬ 

tions to the bus, 1997 will 
be a year of technology 
transition in five basic ar¬ 
eas in ALL computers: 

CPUs, memory architectures, chip 
sets, graphics, and I/O subsystems. 
CPUs are doubling in clock speed 
every 12 months. The chip sets and 
the memory architectures must catch 
up or system performance will 
plateau. At the same time, graphical 
presentation mechanisms are transi¬ 
tioning to advanced accelerator chips 
or are being integrated as part of the 
CPU instruction set. Finally, the mi¬ 
croprocessor industry is learning 
what mainframe designers discov¬ 
ered in the mid-1970’s—don’t mix I/O 
and memory traffic in a high bus-uti¬ 
lization environment. As a result, 
we’ll see implementations of USB, 
IEEE 1394 (Firewire), PCI, VME¬ 
bus, and possibly Fibre Channel to 
handle the I/O traffic, and advanced 
multiprocessor techniques to solve 
the bottlenecks. 

The true measure of any technol¬ 
ogy is not its sales or market share, 
but its ability to adapt to technologi¬ 
cal change. While synchronous buses 
come and go based on the next higher 
clock frequency, the asynchronous 
VMEbus has adapted for the last 15 
years to faster CPUs, local buses, 
and communications and I/O inter¬ 
faces. Tremendous technological ad¬ 
vances at the desktop and in the 
telecommunications industry have 
been adapted and implemented on 
VME by using creative thought and 
sound engineering practices. 
Adapting the new technologies 

from the mainstream markets is 
VME’s greatest asset, and it will con¬ 
tinue in 1997. In the long run, VME 
has more technological innovation in 
front of it than behind. 

There’s an ancient Chinese 
proverb that says, “May you live in 
interesting times.” This certainly 
holds true for both VME and its man¬ 
ufacturers. This year of transition 
contains the promise of innovation, 
progress, and prosperity for many 
years to come, not only for VME as a 
technology, but also for its users and 
manufacturers. 
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BOARDS & BUSES 
DESIGN APPLICATION 

Embedded PCI Meets 68K: 
Some Bridging Issues 

As PCI Proliferates, Embedded Systems Designers Need A Way To 
Bridge From The 68K-Based CPUs To The PCI Bus. 

TOM WILSON AND RICHARD O'CONNOR, Tundra Semiconductor Corp., 603 March Rd, Kanata, Ontario, Canada, K2K 2M5; 
(613)592-0714. 

Whether you design routers, 
printers, photocopiers, or con¬ 
trol cards for PABXs (private 

automated branch exchange) or 
switches, odds are that you are al¬ 
ready designing with PCI or are 
thinking about it for your next prod¬ 
uct. Originally intended for the PC in¬ 
dustry, PCI is winning broad market 
acceptance in various industrial and 
embedded-systems applications. One 
reason is that most new high-speed se¬ 
rial I/O controllers, like fast Ethernet, 
ATM, or ISDN, are PCI-based. In ad¬ 
dition, because these components are 
targeted for the PC industry, design¬ 
ers of high-performance embedded 
systems can leverage component vol¬ 
umes from the PC industry and lower 
the cost of their products. 

Beyond the economies of scale that 
accompany PCI, there are some valid 
architectural benefits. It’s designed to 
support self-configuration (plug and 
play), which permits designers to mix 
and match PCI devices from various 
vendors (in theory). The bandwidth of 
PCI is attractive; at 32 bits and 33 
MHz, the bus provides a theoretical 
maximum of 132 MBytes/s. You can 
expect to see 64-bit PCI buses appear¬ 
ing in embedded systems in the next 
year or two, effectively doubling the 
available bandwidth. 

For both the cost and architectural 
advantages of PCI, designers of em¬ 
bedded systems are contemplating us¬ 
ing PCI. To a large extent, these sys¬ 
tems are still based on the Motorola 
68000 microprocessor. For example, 
within the PABX market, the 680x0 
architecture is the traditional favorite. 
This market is typified by long prod¬ 
uct life cycles, conservative design ini¬ 
tiatives, and a high level of processor 
loyalty. Although new designs will at¬ 

tempt to use PCI-based I/O compo¬ 
nents, you can expect that the proces¬ 
sor will be a 68030 or 68040. Alterna¬ 
tively, although the Internetworking 
market (hubs, routers, etc.) is faster 
paced, more nimble, and has less 
processor loyalty than the switching 
market, the 68K architecture is still 
commonly used. A particularly suc¬ 
cessful 68K component in this market 
is the 68360 (a 68030 core surrounded 
by an impressive array of communica¬ 
tions peripherals). Designers in both 
of these markets face the same prob¬ 
lem: How do I bridge PCI, an Intel¬ 
based protocol, to a Motorola-style 
68K bus? 

This article identifies a few of the is¬ 
sues that arise when you try to bridge 
these two bus types. At the level of 
protocol translation, these issues in¬ 

clude cycle and endian mapping. At a 
system level, there are issues that 
arise from PCI’s relative role in the 
system. Based on this system archi¬ 
tecture, different approaches can be 
taken to locate the processor’s boot 
code. Before tackling these issues, it 
would be beneficial to cover some bus 
basics in embedded systems. 

Let’s establish some terms for 
buses at different levels of the embed¬ 
ded system bus hierarchy. A typical 
embedded system contains an I/O bus 
specifically for access to I/O ports ter¬ 
minating on the card (Fig. 1). There’s 
the processor bus that is typically ded¬ 
icated to processor-to-memory trans¬ 
fers, and the local bus that connects 
various peripheral devices or daugh¬ 
tercards. In addition, there could be a 
system bus (often passive backplane) 

1. A typical embedded system contains many devices, and almost as many buses to connect to 

those devices. For communications, there must be a bridge between each of the buses. 
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With Windows NT, Intel Pentium 
and the ONLY 

FIELD-UPGRADABLE VME BOARD, 
who wouldnT switch to RadiSys? 

diSys EPC -9 

Powerful, Flexible and Field-Upgradable. 
Compatible with Windows NT and based on the 
Intel Pentium processor, this next generation 
RadiSys board is the first VME product that is 
fielc-upgradable to the Intel Pentium Pro. Just 
replace the CPU module and presto-you're a 
generation ahead. The EPC-9 is ideal for high 
performance embedded applications. It offers an 
upgradable Pentium, on-board hard drive, ethernet, 
SCSI II, USB, two PCI mezzanine (PMC) slots, and 
up to 256 MB of RAM. 

READER SERVICE 206 

A Generation Ahead.. .Today. 
The field-upgradable EPC-9 is further proof that 
RadiSys is a generation ahead in the field of embedded 
computers. So, use the CPU that’s embedded in your 
head. Call 1-888-NEW-EPC9 ext. 33 and visit our 
web site at www.radisys.com/epc9. Choose RadiSys. 
Who wouldn’t? 

Embedded Computer Solutions 

Pentium is a registered trademark of Intel Corporation. Windows is a trademark of Microsoft Corporation Rad.Sys and EPC-9 are registered trademarks of the RadiSys Corporation. 



BOARDS & BUSES EMBEDDED PCI MEETS 68K 

2. The PCI bus can be employed os an I/O bus in a 68K-based system, 

connecting peripherals to the host processor (through a bridge). 

that connects multiple boards 
in a rugged card cage. Bus 
bridges are found at the junc¬ 
tures of the various buses— 
system-to-local, local-to-I/O, 
local-to-processor, and 
processor-to-I/O. 

Lower-end embedded sys¬ 
tems may incorporate just a 
processor bus and I/O bus for 
a simple single-board system. 
Middle-of-the-road systems 
often include only the buses 
discussed previously. For ex¬ 
ample, on a router motherboard there 
may be a processor bus with a separate 
local bus servicing network expansion 
cards. High-end embedded systems 
occupying a card cage will incorporate 
all of the buses discussed previously. 

PCI is appealing in all of the system 
types described above, playing a role 
in each of the levels of the bus hierar¬ 
chy. In simple single-board systems, 
PCI is the I/O bus that connects to 
communications chip sets. Such a sys¬ 
tem might be a laser-printer controller 
card where the PCI bus connects to 
Ethernet, SCSI, and other PCI-based 
I/O controllers. It’s also used as a local 
bus for a system’s motherboard with 
PCI-card expansion slots. Quite often, 
the processor in these embedded sys¬ 
tems is 68K-based. 

Because of its low cost and high per¬ 
formance, PCI is displacing existing 
I/O buses like SBus, with the most fre¬ 
quent casualty being the proprietary 
bus (Fig. 2). In many designs, the 
PCI-based devices will have DMAs 
designed to burst into and out of sys¬ 
tem memory. This requires that the 
68K/PCI bridge support these types 
of transfers through its PCI target in¬ 
terface. With a 68040 CPU, there’s 
bursting on the processor bus to sup¬ 
port the bandwidth requirements of 
the DMA engines on the PCI bus. 

The other implementation of PCI in 
an embedded system is as the system 
bus (Fig. 3). In these systems, PCI of¬ 
ten displaces an existing proprietary 
bus. or perhaps the ISA bus in an em¬ 
bedded PC environment. The barrier 
to this type of re-architecting is often 
considerably higher than in the stan¬ 
dard I/O bus role, and usually is cou¬ 
pled with a completely new product 
design. For example, introducing PCI 
as an I/O bus on an existing VMEbus 
board could be considered an incre¬ 

mental redesign of the VME board. 
However, completely converting a 
router’s system bus to PCI probably 
represents a major new product fam¬ 
ily introduction. 

There are some noteworthy aspects 
of the embedded system’s PCI-based 
system bus. On the processor side, the 
application employs a 68040 as the 
host processor and a 68360 as a local 
peripheral. Despite the 68360’s 68040-
like companion-mode option, it’s likely 
that the 68K-PCI bridge will be re¬ 
quired to communicate to the two dif¬ 
ferent processor buses. On the PCI 
side, the PCI peripherals will proba¬ 
bly have DMA functionality and will 
expect to burst data through the 
bridge. Note also that there is a limit 
of about three cards on the PCI bus. A 
PCI-PCI bridge would be required to 
allow for more. 

PCI-based addresses are mapped 
functionally into three different 
spaces: Memory, I/O, and configura¬ 
tion. However, on a 68K bus, address 
spaces are identified as Supervisor or 
User, combined with Program or 
Data. There are also other 68K ad¬ 
dress spaces that are specific to the 
68K. To guarantee that a particular 
PCI address space can be accessed by 
the 68K processor, the type of PCI ac¬ 
cess must be encoded in the 68K trans¬ 
action. The PCI-68K bridge can solve 
this problem by providing config¬ 
urable PCI attributes that are used 
when the bridge decodes a 68K trans¬ 
action destined for the PCI bus. 

For example, if a PCI-PCI bridge 
was used in the system bus of the pre¬ 
vious example to increase the number 
of PCI expansion cards, the 68040 
would need to generate “type 0” con¬ 
figuration cycles on the primary PCI 
bus to configure the devices there. The 
processor would also need to generate 

“type 1” configuration cycles 
on the primary PCI bus. This 
cycle type is translated by the 
PCI-PCI bridge to type 0 
configuration cycles on the 
secondary PCI bus, allowing 
those devices to be initialized. 
These potential PCI transac¬ 
tion types would need to be 
configurable options in the 
PC I-68K bridge. 

In a similar way, the PCI-
68K bus must allow for PCI 
transactions to be mapped to 

68K address space. For example, 
when the PCI bus is employed as an 
I/O bus, the I/O devices will likely 
need to burst data directly into mem¬ 
ory on the 68040 bus. The address type 
on the 68K bus is encoded using spe¬ 
cial-function code lines, which in this 
case would encode user-data access. 
The PCI-68K bridge would provide a 
programmable option where specific 
PCI accesses result in the generation 
of set function codes. 

Beyond the problem of dissimilar 
address spaces, the PCI bus and 68K 
processors have an even more funda¬ 
mental difference stemming from 
their separate evolutionary histories. 
PCI was bom in the Intel world, mak¬ 
ing it little-endian, while the Motorola 
processors used big-endian. 

In a big-endian system, the most 
significant byte is located at the lowest 
address in memory. When the data is 
moved to the data bus, the least signif¬ 
icant byte is moved to the lowest byte 
lane, and the most significant byte is 
moved to the highest byte lane. 

In a little-endian system, the most 
significant byte is located at the high¬ 
est address location. When data is 
moved to the data bus, the least signif¬ 
icant byte is moved to the lowest byte 
lane, and the most significant byte is 
moved to the highest byte lane. It’s 
important in the PCI bridge to pro¬ 
vide flexibility in how endian systems 
are mapped across the interface. 

Many, if not all, host-bus adapters 
for the PCI environment will expect 
their descriptor blocks to be stored in 
main memory in little-endian format. 
This means that the PCI-68K bridge 
must supply a flexible endian mapping 
scheme to allow for PCI adapter-con¬ 
trol information to be stored in 68K 
memory. 

There are two approaches to endian 
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Use VMETRO Bus Analyzers 
The State-of-the-Art tools for 

Software, Hardware & Performance 
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BOARDS & BUSES EMBEDDED PCI MEETS 68K 

3. When employed as a system bus, PCI can displace an existing 
proprietary bus or, in an embedded PC environment, the ISA bus. 

mapping—address invari¬ 
ance and data invariance. 
With address invariance, the 
addressing of the bytes in 
memory is preserved. By per¬ 
forming byte-lane swapping, 
the bytes appear in the same 
address but their relative sig¬ 
nificance is not preserved. 
This is fine for text informa¬ 
tion but scrambles operands. 

Data invariance preserves 
the relative byte significance, 
but translates the byte ad¬ 
dressing. With data invari¬ 
ance, byte 0 is still the most 
significant byte in the data 
structure but is now located 
at address 03 in memory 
rather than address 00. 
By enforcing certain con¬ 

straints on the system, it’s 
possible to implement both 
options in the PCI-68K 
bridge. By assuming that all data struc¬ 
tures are 32-bit integers, the bridge 
could be powered up in either of these 
mapping modes. In address-invariant 
mode, byte lanes would be swapped (in¬ 
dependent of the data-path width) as¬ 
suming that the bytes are part of a 32-
bit word. In data-in variant mode, the 
byte lanes would be passed straight 
through, assuming that the bytes are 
again part of a 32-bit word. 

Data transfer between the PCI and 
68K buses can occur in two different 
ways. There’s a buffered path, where 
burst transactions can be loaded into a 
FIFO and relayed to the destination 
bus. The PCI-68K bridge must allow 
for this by providing buffering in both 
directions. This type of posted or pre¬ 
fetched transfer is best for bulk data 
transfers, but has inherently higher 
latency and is problematic for transac¬ 
tions requiring low fault tolerance. 
For low-bandwidth, low-latency 
transactions that require sure data ac¬ 
knowledgment from the destination 
bus, a common approach is atomic or 
coupled transactions. In this scheme, 
the source bus is held with wait states 
while the transaction completes on the 
destination bus. However, there’s a 
fundamental problem with this ap¬ 
proach which results in livelock. 

Livelock can occur in a system in 
which the PCI is the system bus and 
there are two PCI add-on bus bridges 
that perform coupled cycles. If the 

CPU on each of the two different add¬ 
on buses tries to access the other 
bridge in a coupled fashion at about 
the same time, the bridges accept the 
cycles and lock up their add-on bus by 
inserting wait states on the source bus 
until the transaction completes on the 
PCI bus. When each bridge attempts 
to access the other, they are retried on 
the PCI bus because their add-on bus 
is unavailable. The retries will con¬ 
tinue indefinitely on the PCI bus in 
this scenario. 

To prevent this occurrence, the 
PCI-68K bridge must perform PCI-
like delayed transactions on the 
processor bus. For example, when the 
68040 performs a delayed read or 
write to the PCI-68K bridge, the ad¬ 
dress and data information from the 
processor bus is latched by the bridge 
even though the transaction is actu¬ 
ally retried. The PCI-68K bridge mas¬ 
ters the PCI bus and completes the 
read or write transaction. When the 
68040 returns after the retry and the 
PCI transaction is complete, the 68040 
transaction is terminated normally. 
This meets the requirement of low la¬ 
tency as well as ensuring that the 
processor only receives data acknowl¬ 
edgment as a result of successful cycle 
complet ion on the destination bus. 
As discussed earlier, lower end em¬ 

bedded systems may incorporate just 
processor and I/O buses for a simple¬ 
single board system. In such a system, 

PCI is employed as the I/O 
bus specifically selected to 
connect to serial-interface 
chip sets. In this case, the 
68040 acts as the local host 
and configures the PCI de¬ 
vices at power up. This dic¬ 
tates that the PCI-68K bridge 
be configurable from the 
processor bus, allowing the 
68040 to initialize the bridge 
before the PCI devices. 
There also are different ap¬ 

proaches for booting the 
processor itself, dictated by 
the system’s architecture. 
One way is to locate all of the 
boot code right on the 68K 
bus in ROM. In this case, 
when the 68040 comes out of 
reset, it locates the boot vec¬ 
tor and loads the initialization 
code. In contrast to the previ¬ 
ous example, the PCI/68K 

bridge must remain in reset while the 
processor loads its boot code. 

Alternatively, the 68K processor 
may receive its boot code from the 
PCI bus. In the case of the PC server 
adapter card, the card may come with 
a diskette containing the board’s appli¬ 
cation software. The system host loads 
the boot code from the diskette to the 
embedded 68K processor through the 
PCI-68K bridge. Before this occurs , 
the application software for the ex¬ 
pansion card will likely run drivers to 
configure the parameters of the 
bridge’s PCI target images. These pa¬ 
rameters include such settings as 
translation offsets, port width of the 
slaves on the 68K bus, and address 
type on the 68K bus. Once configured, 
the application software can download 
the 68040 or 68360 boot code. 
Tom Wilson, Engineering Man¬ 

ager at Tundra Semiconductor, holds 
PhD and BSc degrees from Carleton 
University, Ottawa, Canada. 

Richard O’Connor, Tundra’s Direc¬ 
tor of Market and Business Develop¬ 
ment, holds an MBA from Ottawa 
University, Ottawa, Canada, and a 
BSEE from Algonquin College, Ot¬ 
tawa, Canada. 
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BOARDS & BUSES 
DESIGN APPLICATION 

Decoupling Opens Bottlenecks In 
VME64-Bosed DSP Systems 

Host And Secondary Buses That Operate Independently Clear 
Roadblocks To Maximum Throughput. 

GRANT BRYDON, Spectrum Signal Processing, 8525 Baxter Pl., Burnaby, BC, Canada V5A 4V7; ((504) 421-5422. 

High-speed data transfer is not just 
a desirable commodity for 
VME64-based digital signal pro¬ 

cessing systems— it’s essential. With¬ 
out the ability to communicate infor¬ 
mation freely from VME64 and 
dedicated secondary buses, these real¬ 
time systems can’t accomplish their 
tasks. Among the methods used to re¬ 
duce or eliminate data bottlenecks, de¬ 
coupling the VME64 bus from sec¬ 
ondary buses has the greatest 
potential for allowing throughput to 
reach its 80 Mbyte/s and future 
higher-speed transfers. 

Data transfer bottlenecks are most 
commonly encountered (and most 
troublesome) in two types of signal¬ 
processing environments. In the first, 
data is transferred in large blocks, 
which consumes large amounts of 
bandwidth. If the I/O bandwidth ap¬ 
proaches VME64 or local-bus band¬ 
width, processing slows or stops dur¬ 
ing I/O transfers. 

In the second environment, device 
and circuit latencies (the time be¬ 
tween initiating a request for data and 
the beginning of the actual data trans¬ 
fer) slow the data transfer 
across the VME64 bus to the 
point at which the data is use¬ 
less by the time it arrives at 
its intended destination. 

In non-real-time systems, 
overall system performance 
can still be maintained even 
though data doesn’t arrive in 
the most timely manner. 
However, in real-time sys¬ 
tems, bottlenecks can have 
catastrophic effects. 

Designers have imple¬ 
mented several solutions to 
raise VME64 throughput 
nearer to its theoretical max¬ 
imum by developing more so¬ 

phisticated bus-interface logic. This 
method has the advantage of not re¬ 
quiring any modifications or additions 
to the existing bus standard. 

Another way to circumvent data 
bottlenecks is to create an auxiliary 
bus to reduce the load on the primary 
bus (Fig. 1 ). Using a standard bus pro¬ 
tocol for this auxiliary bus has the 
greatest potential for interoperability 
among boards and subsystems. It’s 
also comparatively easier to imple¬ 
ment, places less demand on the sys¬ 
tem designer, and requires far less 
time than creating a proprietary bus. 
A general disadvantage of creating an 
auxiliary bus is that it can only inter¬ 
face with systems that have also im¬ 
plemented the auxiliary bus. 
A third method is to develop a pro¬ 

prietary bus. If this route is chosen, 
the benefits must vastly outweigh the 
potential risk of making it difficult for 
users to combine boards from differ¬ 
ent vendors. It also may prove difficult 
to entice users and other companies to 
adopt an unproven bus standard de¬ 
signed by a single company. In addi¬ 
tion, designing a new bus standard is a 

major undertaking, requiring a large 
investment in engineering time, re¬ 
sources and money. 

Not surprisingly, the first approach 
of using more sophisticated bus inter¬ 
face logic is often chosen to provide 
seamless compatibility with existing 
products while increasing system per-
fonnance. Bus decoupling is a primary 
method of increasing bus performance 
without drastically altering the bus or-
the protocol. 

Decoupling the primary bus, such as 
VME64, from the secondary bus dedi¬ 
cated to serving high-speed DSP func¬ 
tions can reap large throughput gains. 
It’s a good choice in DSP environments 
where large amounts of data must be 
transferred quickly and lengthy re¬ 
sponse times are not acceptable. The 
procedure in effect hides VME64 la¬ 
tencies and reduces or eliminates the 
need for the system to periodically 
stop processing and transferring data 
because its intended transmission path 
is not ready to receive it. These delays 
account for the majority of the data-
transfer bottlenecks encountered in 
real-time signal-processing systems 

(see “Demystifying Decou¬ 
pling," p. 148). 
The effectiveness of decou¬ 

pling lies in the ability to free 
both primary and secondary 
buses to perform transac¬ 
tions simultaneously. In a 
coupled system, one bus 
would simply sit and wait for 
the other to become avail¬ 
able. If the decoupled system 
is designed properly, data 
flow appears nearly continu¬ 
ous, without the stops and 
starts that characterize a 
coupled system. 

Decoupling can be per¬ 
formed by a single chip, such 

1. In a coupled system, the data is transferred from the primary bus to 
the secondary bus, with the primary bus being held during this time. 
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BOARDS & BUSES DECOUPLED BUSES 

as the SCV64 VME64-to-host inter¬ 
face or the Universe VME64-to-PCI 
bridge, both from Tundra Semicon¬ 
ductor Corp., Kanata, Ontario. The 
term “bridge” is used as these chips 
link two different interface buses in 
one IC. These bridges operate by 
monitoring primary buses (such as 
VME64) and secondary buses (such as 
host or PCI) and rapidly making 
transfer and arbitration decisions for 
the primary or secondary busses. 

In the decoupling write scheme, the 
host processor sends data on the 
VME64 bus to the bridge that links 
the VME64 bus to the host or to the 
PCI or other secondary bus. The data 
is immediately placed in a FIFO 
buffer that queues up all the received 
data (Fig. 2). The VME64 bus indi¬ 
cates that the last piece of data has 

been sent, and the FIFO tells the host 
processor on VME64 that it has been 
received, even though it still resides in 
the FIFO. The bridge then requests 
access to the secondary bus, and trans¬ 
fers the data to the DSP. 
VME64 and host processor buses 

are then free to conduct transactions 
with other parts of the system. During 
a subsequent bus cycle, the FIFO 
transmits all the data to the recipient, 
which is either another bus or the 
DSPs. This procedure in effect hides 
the arbitration time for the secondary 
bus from the VME64 bus. 

Several factors affect this scenario, 
the most obvious being FIFO depth 
(i.e., the amount of data that the FIFO 
can receive before it must dump its 
contents to the secondary bus). The 
greater the FIFO depth, the more 

data that can be transferred, the 
larger the data blocks, and the higher 
the throughput. 

Peak throughput is achieved at a 
certain FIFO depth, beyond which 
performance increases trail off be¬ 
cause the maximum throughput of the 
bus has been reached. If the FIFO is 
too shallow, the primary bus fills up 
the FIFO and is notified to stop send¬ 
ing or held off until the FIFO can 
dump data to the secondary bus. This 
in effect negates the major advantage 
of decoupling, because arbitration de¬ 
lays once again appear. However, if 
the FIFO is deep enough to accept all 
the transferred data at one time, or 
the FIFO begins emptying while it is 
also being filled, this blocking of the 
first bus can be limited. 

Multiple data transfers can be made 

80 Mbytes/s Theoretical maximum: 

Coupled read: 

Decoupled read: 

Coupled write: 

Decoupled write: 

10.3 Mbytes/s 

61.5 Mbytes/s 

10.3 Mbytes/s 

45 Mbytes/s (64-byte block) 

Throughput comparison: Coupled vs. decoupled 

(32-bit VME to 32-bit PCI) 
Demystifying 
Decoupling 

In a coupled system, the data is transferred across the primary bus 
to the secondary bus. The primary 

bus is held during this time. Once ac¬ 
cess to the secondary bus is granted, 
the data is transferred to the intended 
destination; then the secondary and 
VME buses are released. The entire 
process can take several hundred 
nanoseconds because of arbitration 
delays encountered in the waiting 
time, first for bus access, then for the 
secondary bus on the addressed tar¬ 
get. In both reads and writes, the cou¬ 
pled operation locks both buses for the 
entire transfer. 

In a decoupled system, the host 
transfers data across the primary bus 
and into the FIFO, releasing the pri¬ 
mary bus when it has received all of the 
data in the FIFO. The decoupled 
bridge chip then requests access to the 
secondary bus and transfers the data, 
completing the cycle. By not holding
the primary bus during the transfer to the secondary 
bus, data throughput is increased. 
A read in the decoupled system results in a retry re¬ 

sponse to the primary bus when the data isn’t immedi¬ 
ately available in a bridge FIFO. The primary bus can 
then perform a cycle to a different part of the system 
while the bridge fills its FIFO from the secondary bus. 
When the primary bus returns with the read cycle, the 

data is available in the FIFO and is transferred to the pri¬ 
mary bus. 

Overall, the use of a decoupling bridge containing FI¬ 
FOs allows for simultaneous bus transactions to occur 
and lowers the time that both buses are locked in com¬ 
pleting a data transfer. Decoupling offers significant 
performance enhancements in terms of much faster sys¬ 
tem throughputs (see the figure). 
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2. In a decoupled system, the host transfers data across the primary 
bus and into the FIFO, releasing the primary bus when the FIFO contains 
all the necessary data. The bridge chip then requests access to the 
secondary bus and transfers the data, completing the cycle. 

into the FIFO, depending on 
the device chosen and how 
the circuit is designed. Multi¬ 
ple transfer capability allows 
for the VME64 bus to send, 
for example, five or six trans¬ 
fers over the VME64 bus to 
the FIFO even before the 
previous data leaves the 
FIFO for the secondary bus. 
Read transactions are 

more complicated than write 
transactions because the data 
must pass back through the 
entire transmission path. 
One of the situations encoun¬ 
tered in decoupled systems is 
that during a read, a FIFO 
will have no data to be read, 
and will thus inform the re¬ 
questing device (most likely the host) 
that it is not ready and the requester 
should retry the request to allow the 
secondary bus to fetch the data. This 
retry function is a characteristic of the 
PCI bus. The VME64 bus generally 
doesn’t use a retry function and thus 
loses some of the decoupling on the ini¬ 
tial cycle. The FIFO filling allows the 
VME64 bus to operate in a decoupled 
mode on subsequent cycles. 
The bridge accepts the address, 

then requests the host to return later, 
while arbitrating and passing the ad¬ 
dress to the secondary bus. It will then 
fill up its FIFO with a transfer block. 
When the requester returns, it feeds 
the data onto the bus. 

If the decoupling system has a high 
level of sophistication, it can monitor 
the FIFO, and when it begins to 
empty, periodically add another trans¬ 
fer block to the FIFO. Another ap¬ 
proach is to let the FIFO empty, and 
request the host to retry a few clock 
cycles later to get the next block, and 
then refill the FIFO. By judicial choice 
of block sizes in maximizing the satu¬ 
ration of the FIFO, it’s possible to 
make the transfer process appear to 
be a continuous data stream. Success 
in implementing this approach de¬ 
pends on the ratio of how long the host 
spends waiting for data to the time it 
spends transferring it from the FIFO. 

One of the quirks encountered in a 
decoupled system during reads is 
some unnecessary data transfer into 
the FIFOs. Because the FIFO is being 
filled without knowledge of how much 
data is being transferred, data re¬ 

mains in the FIFO until the next read. 
When the system determines that the 
FIFO doesn’t have the proper data, it 
purges its contents. To circumvent 
this, a DMA controller can be em¬ 
ployed which is preprogrammed with 
the data stream ‘s length. This allows 
the optimized filling of the FIFO and 
delivery of the exact amount of data 
when requested. 

Being in the same interface chip as 
both the primary and secondary bus 
interfaces, the DMA controller can 
monitor the status of both buses and 
the FIFO. This allows the DMA con¬ 
troller to optimally use the FIFOs and 
perform data t ransfers. In addition, 
the transfers can be set up so that 
rather than performing a more compli¬ 
cated (and often lower throughput) 
read transaction, a write transaction 
can be performed. 

Decoupling FIFOs also allows for 
transfers to be performed simultane¬ 
ously to both buses from the bus 
bridge. Once the FIFOs are filled, the 
read FIFO sends data across the bus, 
and any data stiil in the write FIFO 
can be sent over the secondary bus to 
the DSR For example, as the outgoing 
decoupling FIFO writes to the 
VME64 bus, the incoming decoupling 
FIFO can be emptied to the secondary 
bus. Similarly, the DSP can fill the out¬ 
going FIFO while the VME64 bus can 
fill an incoming FIFO. When the 
bridge sees a FIFO with a data trans¬ 
fer, it then requests one or both buses 
and begins the data transfers to the fi¬ 
nal destination. 

Because all data is queued in the 

FIFOs, transfers smoothly 
follow each other. When ac¬ 
cessing the secondary bus, 
the decoupling bridge imme¬ 
diately begins data transfers, 
without needing to tell the 
DSP that it is ready to con¬ 
duct the transfer. Also, data 
in the FIFO is never more 
than a few clock cycles away 
from delivering data to the 
bus. All FIFOs are in a ready 
state while the buses are con¬ 
ducting other transactions. 

Decoupling provides a way 
to remove the barriers that 
prevent real-time signal-pro-
cessing systems from achiev¬ 
ing their maximum through¬ 
put. To be most effective, it 

requires a careful choice of devices to 
optimally synchronize data-transfer 
operations on the bus. 

However, bridge chips are available 
to make the transition between the 
VME64 host processor bus and sec¬ 
ondary buses, such as PCI. Any of 
these decoupling chips, when properly 
designed into a system, can greatly im¬ 
prove the overall performance. 
The V8 Octal Share Board from 

Spectrum Signal Processing contains 
eight Analog Devices Share DSPs and 
employs two decoupling bridges to 
provide high speed throughput be¬ 
tween the DSPs and the VME64 bus. 
The first decoupling bridge is imple¬ 
mented with the Universe VME64-to-
PCI bridge to interface between the 
VME bus and the on-board PCI bus. 
The PCI bus then connects to the 
DSPs through a second decoupling 
bridge. The dual bridges provide the 
high-speed decoupled transfers be¬ 
tween the DSPs and the VME64 bus. 
High-speed decoupled transfers be¬ 
tween a PMC site and the DSPs occur 
over the second bridge. 

Grant Brydon is Technical Lead at 
Spectrum Signal Processing. He 
holds a Bachelor of Applied Science in 
Elect rical Engineering from Simon 
Fraser University, Burnaby, B.C., 
Canada. 
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Two things make this 
VME board so awesome. 

One, it’s run by a PowerPC chip 
Two, it’s Motorola. 
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VME. Which means there’s plenty of third-party software, firmware and support readily available. And all these 

benefits give design engineers lower development costs and a faster time to market. Any more questions? Just 

look us up at http://www.mot.com/computer/ on the Internet. Or call 

us at 1-800-759-1107, extension ED. We’ll connect you with a Motorola 

representative who’ll give you even more answers. As if you need any. 
MOTOROLA 
Computer Group 
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http:/^www.v¡ta,(om 
These are exciting times for our industry. And the 
burgeoning World Wide Web only adds to the excite¬ 
ment! With the support and encouragement of our 
member companies, the VMEbus International Trade 
Association is committed to being the best source on 
the ‘web’ for news and information about our evolving 
technology. 

An ‘electronic’ version of the VMEbus Product 
Directory is now available on our web pages. Our 
quarterly magazine, VITA Journal, is excerpted as 
well. 

Up-to-date reports on the activities of the VITA 
Standards Organization (including meeting minutes 
and draft document updates) keep industry watchers 
apprised of what the new enhancements to VME will 
mean. 

Perhaps the most innovative offering on our pages 
is the VMEbus Virtual Trade Show®. Just in its infan¬ 
cy, the Show is gathering new exhibitors by the 
week. Eventually, this ‘trade show in cyberspace’ will 
permit visitors to conveniently browse the show floor 
for products specifically tailored to their needs, 
download product data sheets and attend real-time 
seminars. Not too far off in the future is the realiza¬ 
tion of audio and video on the World Wide Web. The 
possibilities are endless. And VITA will be there. 

Visit us today at http://www.vita.com and see what 
the excitement is all about. If you have questions 
concerning VITA membership or particular pro¬ 
grams, e-mail: exec@vita.com or call us at (602) 951-
8866. In Europe, e-mail: bobsq@dial.pipex.com or 
call GGH Marketing Communications at +44 (0) 
1329 841272. 

ONüM a 

PRODUO z

VMEbus International Trade Association 

7825 East Gelding Drive, Suite 104, Scottsdale, Arizona 85260 
TELEPHONE: (602) 951-8866 / FAX: (602) 951-0720 I EMAIL: info@vita.com 

EUROPEAN REPRESENTATION BY: GGH Marketing Communications 11 West Street / Titchfield, Hants. / PO14 4DH / UI 
TELEPHONE: +44 (0) 1329 841272 I FAX: +44 (0) 1329 846166 / EMAIL: bobsq@dial.pipex.com 

READER SERVICE 229 



BOARDS & BUSES 

Consumers' Needs Fuel Innovations 
At Embedded Systems Conference 

CONFERENCE PREVIEW 

Conference And Exhibition Showcases New 
Developments In Design Methods, Standards, 
And Technologies. 

Tom Williams 

As embedded systems grow be¬ 
yond industrial applications, and 
increasingly affect the lives of 

consumers, designers more often are 
faced with the problem of making com¬ 
plex devices easier to use. Ironically, 
this challenge requires an ever-in-
creasing amount of underlying com¬ 
plexity. Items such as intelligent 
phones, set-top boxes, and even the 
lowly remote control for TV and 
stereo need to provide more features 
and capabilities, but in ways that non¬ 
technical users can intuitively under¬ 
stand. Add to that, the need to make 
devices as inexpensive as possible, and 
you’ve given engineers an almost end¬ 
less series of challenges. 

There has been no slowdown in the 
high-end industrial use of embedded 
systems. Instrumentation and process 
control, and avionics and spacecraft 
control, are increasing in their com¬ 
plexity and the need for dataex-
changes. Automobiles are a classic ex¬ 
ample of the surge in applications of 
embedded systems. An estimated 50% 
of the cost of a modem automobile is-
found in its electronic systems such as 
engine control, emission control, ABS 
brakes, air bags, climate control, and 
cruise control. 
Embedded systems are facing the 

demands of connectivity and commu¬ 
nication, not just over small, closed 
networks, such as those found in auto¬ 
mobiles, but also over the Internet and 
World Wide Web. The concept of the 
Internet appliance requires that em¬ 
bedded-systems engineers face issues 
of user-interface design, communica¬ 
tions protocols, and media that can 
connect and communicate at all levels. 
Industrial plants, with their net¬ 
worked control nodes and remote sen¬ 

sors and instruments, also are under 
growing pressure to be able to share 
their data with users worldwide. 

All these subjects are ripe for dis¬ 
cussion at the upcoming Embedded 
Systems Conference East, which will 
be held March 10-12 at Boston’s Hynes 
Convention Center. The conference 
program comprises over 70 classes 
and tutorials to help engineers, de¬ 
signers, and managers keep abreast of 
developments in hardware and soft¬ 
ware for embedded applications. Not 
surprisingly, almost two-thirds of the 
sessions are devoted to software is¬ 
sues, such as languages like C, C++, 
and Java, and their application to em¬ 
bedded design. In addition, design and 
development tools, and debugging is¬ 
sues form a large part of the fare. 

Tutorials abound 
The conference starts off with six 

all-day tutorials, four of which deal di¬ 
rectly with software topics. The 
“Reai-Time Object-Oriented Model¬ 
ing” tutorial will look at managing the 
rising complexity of real-time soft¬ 
ware, along with maintaining high 
performance. The tutorial will use the 
Real-Time Object-Oriented Modeling 
(ROOM) method to show how model¬ 
ing techniques can be used to create 
more reliable real-time software. The 
techniques include capturing high-
level architectures, implementing 
high-level state machine behavior, and 
creating reusable components. 

The topics of Java, C, and C++ for 
embedded systems are ongoing 
themes throughout the conference, 
along with object-oriented technology 
in general. A tutorial, “Stepping up to 
C++” aims at helping C programmers 
move to the object-oriented language 

that evolved from C. It will explain 
what distinguishes C++ from C, and 
how programmers can take advantage 
of features such as classes, derived 
classes, constructors, destructors, and 
virtual functions. 

Continuing the evolutionary spirit, 
the tutorial titled “Java for C++ Pro¬ 
grammers” will start with the similar¬ 
ities between Java and C+ + , then 
move to the distinguishing features of 
Java. The course will cover Java inher¬ 
itance, polymorphism, the I/O system, 
container classes, creating threads, 
applets, and windows and network 
programming. 

“Software Estimation and Schedul¬ 
ing” looks at the areas where a great 
many development efforts fail: esti¬ 
mating the effort in people and money, 
and the scheduling of software pro¬ 
jects. The session will look at the use of 
Gantt and PERT charts, adjusting re¬ 
sources, and a number of different 
methods for tracking team progress. 
The challenge of hardware/soft-

ware codesign and verification is tack¬ 
led in “The ‘Magic’ of Building Hard-
ware/Software Systems.” The tutorial 
reviews the use of in-circuit emula¬ 
tors, hardware prototypes, micro¬ 
processor emulators, software simula¬ 
tors, instruction-set simulators, and 
system simulation, among other ap¬ 
proaches. The tutorial will use real-life 
examples to analyze the alternatives 
available to hardware and software 
engineers and managers. 

Rounding out the offering of tutori¬ 
als will be “Usability Engineering for 
Embedded Systems.” This session ad¬ 
dresses the issue of usage-centered 
design, and is particularly relevant to 
the design of consumer products, as 
well as industrial applications. Jacob¬ 
son’s use-case model for object-ori¬ 
ented design is extended to cover 
user-interface design and usability en¬ 
gineering. The dynamics of user inter¬ 
action with the system by employing a 
model-driven approach is examined, 
as well as the overall organization of 
the system. 
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BOARDS & BUSES CONFERENCE PREVIEW 

The first day of the conference will 
be capped with a keynote address by 
Harel Kodesh, the general manager of 
Microsoft’s consumer appliance group. 
Reflecting the growing importance of 
the consumer sector for embedded 
systems, Kodesh’s talk will be titled, 
“WIN32: The New Paradigm for Em¬ 
bedded System Development.” The 
address will point out that a number of 
WIN32-enabled operating systems 
exist which offer the benefits of pro¬ 
prietary RTOSs, but with the added 
compatibility of the WIN32 API. 
Kodesh predicts that designers will 
leverage this compatibility to use lan¬ 
guages such as Visual Basic and Visual 
C++ to create reusable objects for em¬ 
bedded applications, as well as take 
advantage of existing modules. 

The range of courses offered at this 
year’s conference addresses program¬ 
ming language topics as they affect 
the design of embedded systems, soft¬ 
ware development methodologies, de¬ 
bugging tools, real-time operating 
systems, guidelines for selecting hard¬ 
ware, communications and network¬ 
ing issues, use of flash memory, bus 
standards, and new developments in 
embedded processors. 

While the Java language is strongly 
supported by a number of classes, C 
and C++ also are well-represented. 
“Commercial Support for C++” exam¬ 
ines a subset of the draft C++ stan¬ 
dard that was developed by the Em¬ 
bedded C++ Technical Committee. 
The embedded-C + + subset is de¬ 
signed to better suit embedded appli¬ 
cations. The session describes the 
compilers, libraries, and tools avail¬ 
able, and looks at where the embed-
ded-C++ effort is going. Another ses¬ 
sion, “How to Evaluate C + + as a 
Language for Embedded Program¬ 
ming” looks at real and imagined prob¬ 
lems in using C++ for embedded appli¬ 
cations. Issues of the language’s 
complexity, potential for errors, and 
hidden costs are examined with the 
aim of giving the designer the back¬ 
ground to decide if C++ is appropriate 
for his design. 

Getting down to the nitty-gritty, 
“Manipulating Hardware in C and 
C++” looks at the specific mechanisms 
of C and C++ that support direct hard¬ 
ware manipulation, and their limita¬ 
tions. In addition to presenting the 
standard techniques, the class will ex¬ 

plore techniques for packaging hard¬ 
ware interfaces as abstractions, and 
for placing data in ROM. In “Ad¬ 
vanced Device Drivers” attendees will 
learn about working with device dri¬ 
vers for real-time operating systems 
and under complex I/O environments 
like Streams. The goal is to develop 
device drivers that are more trans¬ 
portable and robust. 

Since embedded systems are quite 
cost sensitive, optimizing speed and 
memory requirements is a high prior¬ 
ity. “Reducing Run-Time Overhead in 
C++ Programming” will look at the 
ways C++ can fine tune cost and per¬ 
formance without having to reject 
some of its more attractive features. 
Techniques include reducing the cost 
of member function calls, writing spe¬ 
cial purpose memory allocators, and 
avoiding compiler-generated tempo¬ 
rary objects. 

A cupful of Java 
For the Java enthusiasts, there is 

“Embedded Processor Core for Exe¬ 
cuting Java Byte Codes,” which will 
discuss the design and verification 
methods for developing an embedded 
core to run Java byte codes. Discus¬ 
sion will include the architecture of the 
core and the tools used in the design, 
as well as the coverage analysis tech¬ 
nique used. “Java in Embedded Sys¬ 
tems” will look at the enthusiasm gen¬ 
erated for Java’s potential in 
embedded systems, andit will point 
out some of the pit falls, including some 
early experiences in trying to use Java 
in embedded applications. The class 
will focus on Java internals such as 
garbage collection versus Java’s 
scheduling algorithm. In addition,the 
tutorial “Thread Support in the Java 
Language” will present the built-in 
multithreaded support of Java in com¬ 
parison to its implementation in many 
RTOSs. The class will present the 
Java-thread object and move on to-
topics in synchronization and mutual 
exclusion mechanisms, as well as more 
complex structures. 

With systems becoming more cost 
sensitive, some functions done by spe¬ 
cialized DSPs are migrating to 32-bit 
RISC CPUs for host signal processing 
(HSP). “Signal Processing with Em¬ 
bedded Coldfire Processors” will pre¬ 
sent fast algorithms for DSP on the 
Motorola Coldfire. Algorithms for dis¬ 

crete cosine transforms, fast Fourier 
transforms, and FIT filters will be 
presented along with a discussion of 
the new multiply accumulate (MAC) 
engine. “Image Processing in an Em¬ 
bedded PowerPC Environment” looks 
at trade-offs in processing power and 
memory cost needed to perform cer¬ 
tain compute-intensive applications on 
a 32-bit host RISC processor. The 
class will discuss issues of such opera¬ 
tions as convolutions, matrix manipu¬ 
lation, and FIR filtering. 

Given the special needs of con¬ 
sumer products, “Microprocessors for 
Consumer Electronics, PDAs, and 
Communications” is aimed at helping 
the designer sort out the choices of re¬ 
ally powerful CPUs used in toys, 
games, PDAs, and other devices that 
have extremely high computing re¬ 
quirements. An examination of suc¬ 
cessful chips in this area will point to¬ 
ward features to look for when 
designing new systems. Some lesser-
known companies with unusual archi¬ 
tectures will emerge as the biggest 
suppliers in this arena. 

“Building Software for Appliances” 
will continue the consumer theme in 
describing how intelligent appliances 
such as set-top boxes, cellular phones, 
and car navigation systems differ from 
traditional embedded systems. In ad¬ 
dition to the unique demands of the 
software, alternatives for appropriate 
platforms for intelligent appliances 
will be examined. 

“Portable Systems and System 
Software Issues” will look at dealing 
with the underlying complexity of 
portable systems including graphical 
user interfaces, communications infra¬ 
structures, and battery power man¬ 
agement. The class will examine how 
to use a real-time operating system to 
address these problems. 

Not only is there a growing interest 
in object-oriented technology, but also 
in high-level object-oriented modeling 
and design methodologies. A two-part 
class, “Unified Object-Oriented 
Methodology,” will present the Uni¬ 
fied Method, the result of the conver¬ 
gence of several object-oriented 
methodologies: the Booch, the Rum¬ 
baugh or OMT method, and the Jacob¬ 
son method. The class will present 
each of these methods, compare them, 
and show how the Unified Method uti¬ 
lizes the strengths of all three in a flex-
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Introducing Three New Pentium Tools 
PowerPack EA-Pentium 

High Performance. 

PowerPack' SW-Pentium 
Fast Solutions. 

PowerPack’ ITP-PentiunT 
In-target Probe for Software Development 

These new Pentium’' in-circuit 
emulators show software and hardware 
events that are invisible with any other 
tools. 

Software debuggers lack hardware 
event triggers and full-speed trace, 
making it difficult to isolate and identify 
real-time conflicts. 

SCF SWAT -
■^Software Analysis Tool 

Now you can check code coverage 
and monitor performance without 
inserting instrumentation tags into 
your source code. 

Microtek’s unique SWAT" software 
analysis tool offers the same 
transparent interactive 
control you get with 
our high performance 
emulators. 

“I was surprised to find that Microtek already 
has three different Pentium tools that fit into 
my briefcase.” 

Gary Rains 
Development Systems Director 

Clock-Edge Event Triggers 
Microtek PowerPack® High Perform¬ 
ance Emulators relate hardware events 
back to the source code with clock¬ 
edge resolution. 

160-Bit Wide Trace 
Now you can see what is happening in 
real-time without stopping the target. 
With 160-bits wide by 256k frames 
deep trace, virtually no target activity 
goes unrecorded. 

Shrinking Probe Head 
The new PowerPack® EA-Pentium 
emulator is only 7.2” x 4.6”. And the 
probe tip is only 3” x 1.9”, barely larger 
than the target microprocessor! 

Microtek Emulators 
available for: 

Pentium * Intel486 '• National NS486 ’ 
AMD AM486’* Intel386 "EX • 386DX 

386CX/SX • 80C186 

68360 • 68340 • 68F333 • 68332 
68331 • 68330 • 68HC16 • 68328 • ColdFire 

To find the solutions to your 

problems, please call: 

1 (800) 886-7333 
(503) 645-7333 

Email: info@microtekintl.com 

Fax: (503) 629-8460 

MICROTEK 
In-Circuit Emulators 

Web: www.microtekintl.com 
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Pentium. Intel486 and Intel386 are registered trademarks of Intel Corp NS486 is a regstered trademark of National Semiconductor SWAT and PowerPack are registered trademarks of Microtek International. © 1996 Microtek International 
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File: CPTWOÕT.CHP IÆD/BOARDS 
Set by L. Maliniak January 13, 1997 

EMBEDDED SYSTEMS CONFERENCE EAST 
Monday, 3/10 Tutorials 233 Dan Saks: Manipulating Hardware in C and 

C++ 

10:30am-12:00pm 

8:30a m-5:30pm 321 David Walsh: The Anatomy of a 
State-of-the-Art DSP System 101 Bran Selic: Real-Time Object-Oriented 

Modeling 
234 Chaitanya Vaidya: The microSPARC-llep: 

High Performance for Embedded Applications 322 Steven Stolper: Embedded Systems on 
Mars: The Next Generation, Part II 102 Bruce Eckel: Java for C++ Programmers 235 Jack Crenshaw: Math for Programmers Who 

Hate Math. Part I 103 Dan Saks: Stepping Up to C++ 323 Paul Ward: Mediators in Object-Oriented 
Development 104 Bruce Douglass: Software Estimation and 

Scheduling 
236 Bruce Douglass: State Machines and 

Statecharts, Part I 324 Douglas Arndt: Implementation Details of 
Real-Time Analysis, Part I 105 Geoff Bunza: The “Magic” of Building 

Hardware/Software Systems: Process, 
Co-design, Co-verification, Integration, and 
Experience On The Bleeding Edge Of 
Technology 

237 Kees van der Bent: A New Approach to 
System Requirements Modeling, Part I 325 Bruce Douglass: Custom Embedded 

Communication Protocols 238 Greg Viot and Jean-Pierre Lavandier: 
Migrating to the 68HC12 in C 326 Ed Klein: RTOS Design - How Your 

Application Is Affected, Part II 

106 Larry Constantine: Usability Engineering for 
Embedded Systems 

239 Emil Hahn: FMEbus: Open Standard 
Multimedia Engine 

327 
— 
John Schill: An Overview of the Controller 
Area Network (CAN) Protocol 

Tuesday, 3/1 1 Classes 4:00pm-5:30pm 328 Bran Selic: Automatic Code Generation 
Methods for Embedded Applications - Theory 
and Practice 

8:30am-1 0:00am 241 David Howard: An Embedded Web Server as 
the User Interface for an Embedded System 211 William Hohl: Signal Processing With 

ColdFire Embedded Processors 242 Jean Labrosse: Designing with Real-Time 
Kernels 

329 Peter Dibble: Java in Embedded Systems 

212 P.J. Plauger: Commercial Support for 
Embedded C++ 

2:00pm-3:30pm 

243 Dan Saks: Reducing Run-time Overhead in 
C++ Programs 

331 Padmini Kumar: Other Language 
Programming Techniques 213 Alan Amis: Remote Debug and Dynamic 

Deplyment of an Embedded System 244 Phil Auzas: Programming On-Board Flash 
Memory Devices via the JTAG Port of a 
JTAG Compliant Microprocessor 

332 Jim Turley: Microprocessors for Consumer 
Electronics, PDAs, and Communications 214 David Finkelman: Using Microsoft TEST for 

Embedded System Testing 333 Paul Ward: Is Information Modeling an 
Appropriate Technique for Embedded 
Systems Development, Part I 

215 Pat Megowan: IrDA Infrared 
Communications, Part I 

245 Jack Crenshaw: Math for Programmers Who 
Hate Math. Part II 

216 Bruce Douglass: Unified Object-Oriented 
Methodology, Part I 

246 Bruce Douglass: State Machines and 
Statecharts, Part II 

334 Douglas Arndt: Implementation Details of 
Real-Time Analysis, Part II 

217 Jim Sibigtroth: Next Generation Background 
Debug 

247 Kees van der Bent: A New Approach to 
System Requirements Modeling, Part II 

335 Larry Mittag: Advanced Device Drivers 

336 Jack Ganssle: The Fine Art of Prototyping 

218 Steven Sidman and Brad Stewart: Design 
and Use of Voice Recognition in Embedded 
Systems 

248 Jim Sibigtroth: Building CPU12 Instruction 
Sets Upon M68HC11 

337 Richard Daniel: Embedded Ethernet 

338 Phil Dreike and James McCoy: Intro to 
Co-Simulation of Software and Hardware 249 Al Schneider: Writing Efficient Code for Small 

Microcontrollers 10:30am-12:00pm 339 Peter Dibble: Building Software for Appliances 

221 Rajeev Raman: Image Processing in an 
Embedded PowerPC Environment 

Wednesday, 3/12 Classes 4:00pm-5:30pm 

8:30am-1 0:00am 341 Padmini Kumar: C or C++ Embedded 
Programming Techniques 222 P.J. Plauger: Translating Java to C 311 Jack Crenshaw: The Alphabet from S to Z 

223 Dak Saks: How to Evaluate C++ as a 
Language for Embedded Programming 

312 Steven Stolper: Embedded Systems on 
Mars: The Next Generation, Part I 

342 Jim Turley: Choosing an Embedded RISC 

343 Paul Ward: Is Information Modeling an 
Appropriate Technique for Embedded 
Systems Development. Part II 

224 Joe Pavlat: New Developments in Compact 
PCI 

313 Richard Hecht: The Application of Internet 
Technologies in High Performance 
Embedded Systems 

225 Pat Megowan: IrDA Infrared 
Communications, Part II 

344 Doug Thomae: Early Processor Loading 
Analysis for Processor Selection in Real-Time 
Embedded Systems 

314 Alfredo Romagosa: Multiprocessing 
Architectures for Embedded Systems 226 Bruce Douglass: Unified Object-Oriented 

Methodology, Part II 315 Larry Mittag: Multitasking Design and 
Implementation Issues in Embedded Systems 

345 John Canosa: Understanding Universal Serial 
Bus (USB) 227 Shrenik Mehta: Embedded Processor Core 

for Executing Java Byte Codes 316 Ed Klein: RTOS Design - How Your 
Application Is Affected, Part I 

346 Brent Thompson: Portable Systems and 
System Software Issues 228 Greg Viot: Third Generation Fuzzy Processing 

229 Dan Hildebrand: Adapting PC Technology for 
Set-Top Boxes 

317 Charles Melear: Control of Electromagnetic 
Radiation in Microcontroller Circuits 

347 Stephen Devries: Software Design Issues for 
Digital Set-Top Box Applications 

2:00pm-3:30pm 318 Garth Gullekson: Managing Object-Oriented 
Development with ROOM 

348 Sigeru Sasaki: Proposal for On-Chip Debug 
Resources for High-Speed Microcontrollers 231 David Howard: Thread Support in the Java 

Language 319 Bill Gatliff : The How-Tos of Using Flash: 
Implementing Downloadable Firmware 

349 Stan D'Souza: Using 8-bit Microcontrollers for 
Low-Cost, High-Resolution A/D Techniques 232 Jean Labrosse: Inside Real-Time Kernels 
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HyperHydra. It's the ultimate octal 'C44 DSP engine you knew you could expect from Ariel's 
Hydra family. With a symmetrical architecture designed for optimized data flow, HyperHydra 
couples the explosive floating-point performance of 8 TMS320C44s with Ariel's Open Hardware 

Architecture, featuring OpenlO support for off-the-shelf or 
custom I/O needs. 

Nobody matches Ariel's ability and experience in bringing 
together DSP, software, and I/O solutions, along with the 
finest technical support the industry has to offer. 

HyperHydra. Hyperformance DSP 
that makes the difference. Call Ariel now. 

(609) 860-2900 
www.ariel.com/hyper 

Ariel 
OPEN BY DESIGN 
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Embedded PC with Floating 
Point, Ethernet & Super 

The 
PC/l+i is 

Megatefsmost 
popular single-

board microcomputer. 
Compact and highly 

rugged, it boasts a 25MHz 
CPU dock frequency and a fJ 
8K Cache with Floating Point 
With more performance and al 
the popdar features of its 
predecessor, the PC/l+i offers 
the OEM the greatest fleodbity h 
the smalest form factor. 

•Intel 486DX™ ChipSet at 25 MHz 
•Built-in 8K Cache w/ Floating Point 
■ Local Bus Super VGA Video/LCD 
•Up to 16MByte DRAM 
• Up to 2MBytes Flash™ with TFFS 
• Ethernet Local Area Network 
• PC/1 04 or ISA Bus compatible option 
•4" x4" format 
•6 watts power consumption at +5 volt 

For more ̂ formation cat 
I-»BB-SM ALL-IT 

or (416)245-2953 fax:(416)245-6505 

Hemet htip// www.megatef.ca 

125 Wendel Ave, Weston, Ont M9N3K9 

megatel 
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ible and extensible way. 
A design method of particular in¬ 

terest to designers of real-time sys¬ 
tems is the use of state machines. A 
two-part class, “State Machines and 
State Charts” will discuss Harel state 
charts, an improved method for repre¬ 
senting state behavior in complex sys¬ 
tems. The talk will show how state 
charts can be used with timing dia¬ 
grams to model the real-time behavior 
of complex systems. While the empha¬ 
sis will be on object-oriented models, 
the methods also can be applied to con¬ 
ventional structured techniques. 

Another two-part class will look at 
“A New Approach to Systems Re¬ 
quirements Modeling.” Getting the re¬ 
quirements straight is the first step in 
a successful design effort. The class 
will present modeling requirements 
using familiar notation for data flow 
and state transition diagrams, but fo¬ 
cuses on the “controlled system” as a 
whole, rather than just on the “con¬ 
troller.” The method creates a technol¬ 
ogy-independent model that can be 
transformed into an implementation 
model. Participants will be able to test 
their knowledge with exercises pre¬ 
sented during the session. 

One of the large emerging markets 
in the consumer area is the television 
set-top box (STB). Just how the STB 
will ultimately be used in the home is 
not yet settled. Once in place as a re¬ 
ceiver for cable and satellite broad¬ 
casts, the STB lends itself to expan¬ 
sion for use as a cable modem for 
telephone and Internet access. It also 
could be used as a hub or server for the 
local network within the intelligent 
home. A class on “Adapting PC Tech¬ 
nology for Set Top Boxes” will explore 
various PC-hardware architectures 
available, and present an example of a 
STB reference design that uses the 
QNX real-time OS and GUI. The class 
also will address issues of scalability, 
system configuration, and obsoles¬ 
cence management. 

“Software Design Issues for Set 
Top Box Applications” will present 
some common set top box architec¬ 
tures and discuss their impact on the 
software system design. Topics in¬ 
clude signal locking and monitoring, 
transport layer interaction, MPEG de¬ 
coding, and user interface design. 
There also will be a two-part session 
on the subject of “IrDA Infrared 

Communications” which has applica¬ 
tions that include consumer electronic 
as well as PDAs and wireless LANs, 
among a growing list of others. The 
session will explore the software is¬ 
sues concerned with integrating IrDA 
into systems including topics such as 
system analysis and usage scenarios, 
hardware and software requirements, 
and protocols, including the IrDA Lite 
and Ir Object Exchange. 

The topic of real-time kernels can 
be called central to the design of real¬ 
time and embedded systems. A num¬ 
ber of classes deal directly with the in¬ 
ner workings and the use of real-time 
kernels. For example, “Inside Real-
Time Kernels” will examine matters 
such as tasks, task control blocks, 
scheduling, context switching, inter¬ 
rupt servicing and kernel services of 
real-time kernels. “Designing with 
Real-Time Kemels”is a class that will 
describe how to split an application 
into separate tasks, assign priorities, 
and use kernel services such as sema¬ 
phores, messages queues. The class 
also will describe how interrupts in¬ 
teract with tasks. 

Flash memory is gaining use in em¬ 
bedded systems and as a means of 
transporting data between embedded 
and desktop systems. “The How-To of 
Using Flash” will discuss implement¬ 
ing downloadable firmware to up¬ 
grade in the field. The class will survey 
different flash memories, applications 
for which they are appropriate, inte¬ 
grating flash memory into an embed¬ 
ded system, and issues of debugging. 
“Programming On-Board Flash Mem¬ 
ory Devices With the JTAG Port” will 
demonstrate a cost-effective way to 
implement a flash programmer 
through the JTAG port of an Intel-ar¬ 
chitecture processor. It also will look 
at using JTAG to program and read 
any of the processor pins. Examples in 
C will demonstrate ways to control the 
flash device through the parallel port. 

For further information, contact 
Embedded Systems Conference East 
c/o Expo Reg, 70 Shawmut Rd., Can¬ 
ton, MA 02021; (617) 821-9210; Inter¬ 
net: http://www.embedsyscon.com. 

How Valuable Circle 
Highly 525 
Moderately 526 
Slightly 527 
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AIMING FOR AN OCTAL DSP BOARD 
THAT COMBINES POWER AND FLEXIBILITY? 

When it comes to 
DSP boards, none 
can match the config¬ 
urability and options 
of Pentek's Model 
4285 Octal 'C40 VME. 
You specify the number 

of processors, the memory capacity— 
even the I/O facilities. There are so 
many options, it's like getting a custom 
board right off-the-shelf. 

Your budgets will stay right on 
target because you only pay for the 
memory and processing power you 
need. Load your board with up to 
64 MB of DRAM and 27 MB of 
SRAM. Put up to 2.2 GOPS and 400 
M FLO PS of peak processing power 
at your fingertips. . .and let it fly with 
a variety of I/O options, including 

RACEway, VME64, VSBbus, VME 
Master MIX and PMC mezzanine 

busses and eight front panel comm ports. 
You’ll be ready for future growth, too, because 

the 4285 allows you to retool your board configu¬ 
ration for different applications. 

Plus, you’ll hit the ground running with an unrivaled 
array of software tools, including FTL, SwiftTools'“ and 
SwiftNet™ communications software, high-level languages, 
compilers, debuggers, DSP libraries and dozens more. 
We also offer expert applications support and one year 

of free software upgrades. 
For a brochure and product 

catalog or to discuss your 
requirements with an i 
experienced systems g 
engineer; call us at L 

201-818-5900 / 
Ext. 661 

• Configurable number of DSP’s, 
local/global SRAM, shared SRAM 
and DRAM 

• RACEway, VME64, VSB, comm 
ports and more 

• PMC and MIX mezzanine options 

WE'VE 
GOT 
IT! 

MMmmiuMM pentek 
Pentek, Inc., One ParkWay, Upper Saddle River, NJ 07458 • 201-818-5900 • Fax: 201-818-5904 

e-mail: info@pentek.com • Website: www.pentek.com 

Worldwide Distribution and Support 
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BOARDS & BUSES PRODUCTS 
COMPUTER SYSTEMS DESIGN 

WHAT'S ON BOARD 

By taking advantage of the MMX instruction extensions available 
on the latest release of the Intel Pentium CPUs, the S-YXG50C wavetable au¬ 
dio device supplies software-based synthesis. The chip, from Yamaha Sys¬ 
tems Technology Inc., San Jose, Calif., allows system suppliers to deliver high-
quality audio without dedicated hardware. All that’s needed is an audio codec. 
The company claims that the software consumes only a fraction of the CPU’s 
processing power, and allows the CPU to perform additional tasks while de¬ 
livering the wavetable audio. The product “bundle” offered by Yamaha in¬ 
cludes the company’s MIDI Studio application with several MIDI files, plus 
MIDPLUG, the company’s plug-in for Netscape Navigator that provides mu¬ 
sic playback from web sites that have MIDI scores. In addition to providing a 
“soft” wavetable synthesizer with 16-bit audio and 32-note polyphony, the 
MMX technology pennits features such as various digital filtering schemes, 
special effects, and playback of CD-quality 44.1-kHz digital audio streams. 
Contact Tim Lavelle at Yamaha, (408) 467-2300. 
A standalone chip packs a full PC-to-television interface, al¬ 

lowing designers to build simple converters that permit PCs to use a tele¬ 
vision as a display monitor. The AIT2108 video-signal processor chip, from 
AITech International, Fremont, Calif., contains the company’s patented 
VSPro and Flic-Free technologies that produces a clear, stable image on 
NTSC or PAL TV screens using the PC’s RGB output signals as the input. 
The chip has a three-channel 8-bit input digitizer, a triple-channel 1 O-bit 
digital-to-analog converter, and extended memory to buffer the data. An 
optional off-chip field memory provides storage for freeze, zoom, pan fea¬ 
tures, and horizontal and vertical underscan. The circuit supports multiple 
video standards (NTSC, NTSC-EIAJ, and PAL-B/G/I) and sells for $30 
apiece in sample quantities. Contact Richard Lee, (510) 226-8960. 

Able to deliver system throughput equivalent to or better than 
a 166-MHz Intel Pentium, the AMD-K5-PR166 processor from Ad¬ 
vanced Micro Devices Inc., Austin, Texas, provides designers with an alter¬ 
nate high-speed CPU. The processor can be dropped into “Socket 7” compat¬ 
ible systems, providing an upgrade path for many systems, and minimizes 
system redesign time and development cost. The processor is licensed by the 
Microsoft Windows Hardware Quality Labs to carry the Windows95 logo and 
has received compatibility certification from XXCAL Inc., an independent 
testing laboratory. Housed in a 296-pin staggered pin-grid-array package, 
the AMD-K5-PR166 sells for $167 apiece in 1000-unit lots. Motherboard chip¬ 
set support is available from multiple suppliers, including Acer Labs, Na¬ 
tional Semiconductor, and VIA. BIOS support can be obtained from Ameri¬ 
can Megatrends, Award Software, and Phoenix Technology. 
A PCI-to-PCI bridge chip that supports 64-bit buses, the 21154 in¬ 

corporates 64-bit primary and secondary PCI buses, allowing designers to ex¬ 
tend the high bandwidth of the 64-bit PCI bus to additional slots on a system 
motherboard. Designed by Digital Equipment Corp., Maynard, Mass., the chip 
fully complies with the Rev. 2.1 of the PCI specification, including support for 
delayed transactions. The chip’s enhanced architecture contains deep buffers to 
improve throughput across the bus. By proriding dual 64-bit buses, the chip lets 
motherboard manufacturers implement systems that include more than the ba¬ 
sic four slots permitted by a single PCI controller. The bridge chip allows 
adapter-card manufacturera to create new cards that overcome the single-load 
limitation by fonning an independent PCI bus on the card, to which up to nine 
devices can be added. On-chip logic provides the 21154 with two-level arbitra¬ 
tion and secondary clocks for up to nine PCI bus-master devices. A JTAG inter¬ 
face permits in-system testing, and four general-purpose I/O pins can be used 
for programmable control and status signals. Housed in a 304-contact ball-grid-
array package, the chip sells for $43.10 apiece in 5000-unit lots. Samples are now 
available. Contact Matt Theall at Digital Semiconductor, (508) 568-4000. 

VMEbus SBC Is 
Highly Customizable 
The 744/132L single-board computer 
offers a SPECint95 performance rat¬ 
ing of 5.9 and a SPECfp95 rating of 
6.2. Built with a VMEbus interface, 
the board comes standard with inte¬ 
grated Ethernet, SCSI-2, dual RS-
232 ports, parallel and audio ports, 
and two PS/2 connections. Two ex¬ 
pansion slots are available to accom¬ 
modate graphics, networking, or 
other I/O cards. As a result, users 
can tailor the board for their applica¬ 
tion needs. One graphics option is the 
Visualize-EG subsystem that suits 
such applications as air-traffic con¬ 
trol and battlefield management. An 
ATM mezzanine card can be em¬ 
ployed for reliable high-bandwidth 
isochronous transfers. The 744/132L 
SBC sells for $8600. 

Hewlett-Packard Co., Direct Market¬ 
ing Organization, P.O. Box 58059, 
MS51 1L-8J, Santa Clara, CA 95051; 
(800) 637-7740. CIRCLE 626 

PowerPC Board Offers 
SMP Capabilities 
Built-in symmetric multiprocessing 
(SMP) capabilities are one of the key 
features of the PowerEngine 4 series 
of Power-PC-based single-board com¬ 
puters. Built with a VME64 interface, 
the boards feature an ASIC that al¬ 
lows the processors to access memory 
at a rate of 400 Mbytes/s. A dual PCI-
bus design supplies a fast interface be¬ 
tween boards. One bus runs at 50 MHz 
at 64 bits, connecting all on-board re¬ 
sources, such as the processors and 
memory. The second is a 32-bit, 33-
MHz bus that accesses the on-board 
I/O devices. 

Standard features on the model 
VMPC4a include up to 256 Mbytes of 
DRAM, 1 Mbyte of flash boot mem¬ 
ory, Ethernet and fast and wide 
SCSI interfaces, a PMC site, and a 
parallel and two serial ports. One or 
two processors can be employed at 
200 or 266 MHz. A host of operating¬ 
system and tool support is supplied. 
With a 200-MHz processor and 32 
MBytes of DRAM, prices start at 
$5900. 

Cetia Inc., 58 Charles St., Cambridge, 
MA 02141; (617) 494-0987; 
http://www.cetia.com. CIRCLE 627 
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r’STHE one family combining 
rugged packaging with the 

ease of use of a PC. The result is a 
durable, rackmount embedded 

computer that’s ready to go. So you 
get to market faster. And better. 

Pentura gives you: 

High-speed CompactPCl design 
for complete plug ’n play. 

Full Windows NT compatibility. 

Rugged Eurocard mechanics. 

Rack-mount configuration. 

All backed by a partner 
who works with you. 

Delivering expertise. Every time. 
To learn more and get a 

FREE coffee mug, just complete 
and return the attached reply card. 
For your copy of our CompactPCl 

white paper visit our web site, or call 
1-888-FORCEUSA. 



FOR EASY 

ANSWERS 

TO TOUGH 

Questions 

CONTACT 

YOUR NEAREST 

FORCE 

Office 

Corporate headquarters 

FORCE COMPUTERS Inc. 
2001 Logic Drive 

San Jose, CA 95124-3468 
Tel.: (408) 369-6000 
Fax: (408) 371-3382 

European Headquarters 

FORCE COMPUTERS GmbH 
Prof.-Messerschmitt-Str. 1 

D-85579 Neubiberg/Munchen 
Tel.: 011 49 89 608 140 
Fax: (0 89) 609 77 93 

Japanese Headquarters 

FORCE COMPUTERS Japan KK 
Shiba Daimon MF Building 

2-1-16 Shiba Daimon 
Minato-ku, Tokyo 105 Japan 

Tel.: (03) 3437 3948 
Fax: (03) 3437 3968 

Latin America 

FORCE COMPUTERS Inc. 
14643 Dallas Pkwy, Suite 500 LB70 

Dallas, TX 75240-8806 
Tel.: (972) 774-1888 
Fax: (972) 774-1889 

US Sales Offices 

Northwest 

FORCE COMPUTERS Inc. 
2001 Logic Drive 

San Jose, CA 95124-3468 
Tel.: (408)369-6000 
Fax: (408)371-3382 

Southwest 

FORCE COMPUTERS Inc. 
2600 Michelson Drive, Suite 980 

Irvine, CA 92612-1550 
Tel.: (714) 757-0502 

SOUTHWEST/LOS ANGELES 

FORCE COMPUTERS Inc. 
1446 Los Angeles Ave. #301 J 

Simi Valley, CA 93065 
Tel.: (805) 582-6550 

South west/Color ado 

FORCE COMPUTERS Inc. 
1333 West 120th Avenue HOC 

Westminister, CO 80234 
Tel.: (303)452-7409 

Midwest 

FORCE COMPUTERS Inc. 
601 Carlson Pkwy, Suite 710 
Minnetonka, MN 55305-5207 

Tel.: (612)449-4224 

Midwest/Chicago 

FORCE COMPUTERS Inc. 
1755 Park Street, Suite 200 
Naperville, IL 60563-8496 

Tel.: (708) 778-2316 

Southeast 

FORCE COMPUTERS Inc. 
14643 Dallas Pkwy, Suite 500 LB70 

Dallas, TX 75240-8806 
Tel.: (972) 774-1888 

South e ast/austi N 
FORCE COMPUTERS Inc. 

1150 Lakeway Drive, Suite 200 
Austin, TX 78734-4440 

Tel.: (512)261-2020 

Southeast/Melbourne 

FORCE COMPUTERS Inc. 
100 Rialto Place, Suite 718 
Melbourne, FL 32901 
Tel.: (407) 953-9770 

Northeast 

FORCE COMPUTERS Inc. 
1130 Annapolis Road, Suite 203 

Odenton, MD 21113 
Tel.: (410) 674-0003 

northeast/ Boston 

FORCE COMPUTERS Inc. 
164 Westford Road, Suite 16 

Tyngsborough, MA 01879-2509 
Tel.: (508) 649-9222 

northeast/ Pennsylvan i a 
FORCE COMPUTERS Inc. 

100 Dickenson Drive, Suite 111 
Chadds Ford, PA 19317 
Tel.: (610) 358-3694 

North east/Virgi ni a 

FORCE COMPUTERS Inc. 
11350 Random Hills Rd., Suite 800 

Fairfax, VA 22030 
Tel.: (703)934-6037 
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Mezza ie Card Handles 
Graphit Functions 
Any VM. us board that accepts stan¬ 
dard PM (nodules can take advan¬ 
tage of th ÏO PMC/T64 graphics ac¬ 

celerator ca 
with SB’s Trit 
ics accélérait 
resolutions u, 
with true coh 
plies an integ 
that supports 
135 MHz. The 
implements in 
tion of graphic: 
point line draw 
zoidal and poly. 

Concurrent H 
Reed Hartman t 
OH 45242; 
CIRCLE 800 

The module is built 
DRAM-based graph¬ 
hip and can support 
) 1600 by 1200 pixels 
The device also sup-
ed 24-bit RAMDAC 
put pixel rates up to 
rd’s graphics engine 
"dware full accelera-
nctions, such as two-
BitBLIk, and trape-
i fills. 
nologies Inc., 1092 1 
# 204, Cincinnati, 

513) 791-0073. 

6U VMEbus I ird Is Built 
With Modulai architecture 
The flexibility of the PowerCore Ar¬ 
chitecture lets OEMs build systems 
that fit particular needs. For example, 
one member of the PowerCore family 
of CPU boards is built with either a 
PowerPC 603e 120-MHz processor or 
a PowerPC 604e 200-MHz chip. The 
6U VMEbus board contains two PMC 
slots whose user I/O signals are avail¬ 
able on the VMEbus’ P2 connector. As 
a result, easy connections can be made 
from the rear of the system. Up to 64 
Mbytes of DR AM can be employed us¬ 
ing user-installable memory modules. 
For ROM-based applications, up to 8 
Mbytes of on-board flash memory is 
available. The board supports a host of 
operating systems, including Cho-
rus/Classix, LynxOS, pSOS, VRTX, 
and Vx Works. Prices start at $2495. 

Force Computers Inc., 2001 Logic Dr., 
San Jose, CA 95124; (888) FORCE-

USA or (408) 369-6000; http://v^vw. 
forcecomputers . com. CIRCLE 801 

har-bus 64 
for VME64 & VME64x 

100% Backward Compatible 
to Existing 96-pin Eurocard 
Systems 

HARTING’S har-bus 64 connector series 
satisfies new computer architecture’s 
requirement for higher speeds, more I/O and 
additional functionality. Offering a five row 
connector solution that is ^00% backward 
compatible with the popular 96-pin Eurocard 
connectors, the har-bus 64 has 160 pins with 
preleading contacts for live insertion. New 
contact rows can be used to improve signal 
speed of VMEbus and as ground contacts, (35 
more signal ground returns). Present 96-pin 
Eurocard connectors mate to the 160 pin 
connectors, allowing all PCB’s to be used in new 
or existing systems. Ask about our complete 
range of Eurocard connectors. Catalogs - DIN 
41612 and har-press® compliant pin 
connectors, in addition to har-bus 64. 

Profit from the high quality, dependable 
performance and service for which HARTING 
is recognized worldwide. 

For more information and expert 
applications assistance, call (847) 519-7700, 

FAX (847) 519-9771 or write: 

MEMBER 

VMEbus International Trade Association 

YOUR FUTURE IN INTERCONNECTION 

HARTING Elektronik, Inc. of North America 
21 55 Stonington Avenue, Suite 21 2 
Hoffman Estates, IL 60195-5211 
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BOARDS & BUSES PRODUCTS 
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VME Board Features 
Six Share DSPs 
Six 40-MHz Share DSP chips provide 
the processing power on the Hammer-
Head V200 VMEbus board. Featuring 
a peak performance of 720 MFLOPS, 
the board offers 12 front-panel 40-
Mbyte/s link I/O ports and two 

Open IO baseboard access sites. These 
sites enable designers to employ off-
the-shelf radar and sonar I/O modules, 
as well as custom modules. Up to 3 
Mbytes of shared SRAM can be em¬ 
ployed. The DSPs access this memory 
through a shared bus that’s created by 
tying together the DSP’s address and 
data buses.Up to 3 Mbytes of user-
programmable flash memory is shared 
by all six processors. Operating as a 
VMEbus slave device, the board sup¬ 
ports block-mode transfers. Develop¬ 
ment support includes a C compiler, 
assembler, simulator, and Windows¬ 
based EZ-ICE multiprocessor source¬ 
level emulator-debugger. Drivers for 
SunOS 4.1 and VxWorks are available. 
The HammerHead V200 DSP board 
sells for $7995. 

Ariel Corp., 2540 Route 130, Cran¬ 
bury, NJ 08512; (609) 860-2900; 
http://www. oriel. com. CIRCLE 802 

VME SBC Runs 
PC-Based Software 
Compatibility with the PC is one of the 
hallmarks of the E128 Pentium-based 
single-board computer. Built with a 
VMEbus interface, the board contains 
an internal 133-Mbyte/s PCI bus, an 
optional secondary cache, and a 
processor running at 75 to 166 MHz. 
The on-board Super VGA graphics 
controller supports standard monitors 
and flat-panel displays. The network 
connection can be 10Base-5, 10Base-2, 
or 10Base-T. System memory ranges 

from 8 to 128 Mbytes using standard 
SIMMs. A PC/104 interface lets users 
customize the board for specific appli¬ 
cations. The reprogrammable BIOS is 

stored in a boot-block flash EPROM. 
The board also can be configured to 
run without a standard hard-disk 
drive. All PC-compatible software can 
be run on the SBC. Prices for the E128 
SBC start at $4920. Large-quantity 
discounts are available. 

American Eltec Inc., 101 College Rd. 
East, Princeton, NJ 08540; (609) 452-
1555; http://www.eltec.de. CIRCLE 803 

Compact Pentium Module 
Improves Time To Market 
Designed as a tool for quick design of 
high-end board products, the Liberty 
module is a compact, Pentium-based 
CPU board running at speeds ranging 
from 100 to 200 MHz. The module’s 
small form factor (4.2 by 5.3 in.), com¬ 
bined with its ISA, PCI, and USB con¬ 
nections, suits it for various applica¬ 
tions that require a Windows 95 or NT 
operating system. The module is built 
with Intel’s 430HX PCIset, a DRAM 
controller, a fast IDE interface, and an 
interrupt controller. Up to 64 Mbytes 
of DRAM can be employed using 72-
pin SIMMs. 

RadiSys Corp., 15025 SW Koll Pkwy., 
Beaverton, OR 97006; (800) 950-
0044; http://www.radisys.com. 

CIRCLE 804 

Low-Cost, Low-Power Board 
Suits Embedded Applications 
Embedded systems are the target of 
the SBC2000-332 3.75- by 4.85-in. sin¬ 
gle-board computer. Operating with a 
20-MHz Motorola 68332 processor, the 
board comes with two RS-232 serial 
ports, a real-time clock, a watchdog 
timer, and a keyboard port, l^pical 
current draw for the board is 70 mA. 
Employing power-management 

modes, the board can be put into a hi¬ 
bernation mode where almost no cur¬ 
rent is drawn. The integrated time¬ 
processing unit supports special 
time-related functions like PWM gen¬ 
eration, quadrature decoding, asyn¬ 
chronous serial transfer, pulse genera¬ 
tion, and period measurement. Basic 
and C development environments are 
supported. The SBC2000-332 operates 
in temperatures ranging from 0" to 
70°C. Available immediately, the 
board sells for $188 each in lots of 100. 

Vesta Technology Inc., 11465 W 1-70 
Frontage Rd. N , Wheat Ridge, CO 
80033; (303) 422-8088. CIRCLE 805 

6U VME Board 
Supplies 960 MFLOPS 
Up to 960 MFLOPS of processing 
power can be achieved from the single¬ 
slot IXZ8 Octal Share 6U VMEbus 
board. The board is built with eight 40-
MHz processors and also features 
three banks of global memory, with up 
to 64 Mbytes of memory in each bank, 
and 16 ofl-board Share link ports, each 
operating at 40 MBytes/s. The IXZ8 
can operate either as a standalone DSP 
subsystem or in arrays with other IXZ 
family boards. The IXZ8 is supported 
by a comprehensive set of softw’are-de-
velopment and debugging tools includ¬ 
ing host support for Solaris, VxWorks, 
and Lynx OS. In addition to their own 
tools, Ixthos resells Analog Devices de¬ 
velopment tools and will supply a full 
JTAG-based multiprocessor debug¬ 
ging environment and support for 
large-scale parallel systems that span 
multiple boards. 

Ixthos Inc., 74 1 -G Miller Dr., SE, Lees¬ 
burg, VA 20175; (703) 779-7800; 
http://www. ixthos. com. CIRCLE 806 
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THEMIS COMPUTER 
3185 Laurelview Court, Fremont, CA 94538 
Ph: 5IO/252-O87O, Fax: 510/490-5529, Email: sales@themis.com 
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Single board computers shouldn’t have 
to be replaced to upgrade processor 
performance. Integrators need a 
processor that scales to their system's 
increasing needs. The SPARC 20MP is 
scalable from I to 4 on-board proces¬ 
sors using plug-in hyperSPARC™ MBus 
modules. Want SPARCserver™ 1000 
performance levels? Just plug in two 
dual 150 MHz hyperSPARC modules. 
It's that easy. 

hyperSPARC keeps you ahead of 
the performance curve. Today's SPARC 
20MP can be configured with 90, 125, 
or 150 MHz processors. Tomorrow 
you can upgrade to 200 or 250 MHz 
and beyond. 

The SPARC 20MP stays current 
with advances in processor technology 
but your system architecture remains 
unchanged, protecting your investment 
in operating systems, device drivers, 
and application code. 

The SPARC 20MP supports both 
Solaris™ and VxWorks™, giving you the 
ideal develop and deploy environment. 
Workstation features include SBus I/O, 
Ethernet, SCSI-2, serial ports, an 
optional audio port, and more. 

For example, the Industry's fastest 
VME64 interface for both DMA and 
programmed I/O transfers to keep 
your data moving. 

Don't be a victim of your proces¬ 
sor's life expectancy. Your system 
needs the flexibility and power that 
comes from a scalable, upgradable 
architecture. Call today, or visit our 
web site for more information. Free 
yourself from system obsolescence. 
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SPARC 20MP 
1,2, or 4-Way 

hyperSPARC Server 

France: Ph:+33.1.46.23.24.25, Germany: Ph:+49-89-5164-0, U.K.: Ph:+44.I734.258.080, Japan: Ph:+81-3-5634-5425, Visit our Web Site: http://www.themis.com 
SPARC®20MP is a registered trademark of SPARC International, Inc. licensed exclusively to Themis Computer. All others are trademarks of their respective companies. 
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VME64 Adapter Sends 120 
Mbytes/s Between Systems 
Memory-to-memory transfers of 120 
Mbytes/s can be achieved by the 2866 
VME64-to-VME64 adapter. Bidirec¬ 
tional random-access reads and writes 
to the VMEbus are supported 

through memory mapping that makes 
the remote bus-address space appear 
as address space on the local VMEbus. 
In slave mode, a VME DMA device, 
such as a disk controller, can transfer 
data through the 2866 directly to other 
VMEbus devices at rates up to 40 
Mbytes/s. The 2866 adapter also al¬ 
lows multiple concurrent operations 
and provides eight programmable in¬ 
terrupts to be exchanged between 
systems. Eight semophore bits are 
available for synchronization and seri¬ 
alization between VMEbus systems. 
One of the two adapter cards can func¬ 
tion as the VMEbus system controller, 
eliminating the need for an additional 
VMEbus system controller. Optional 
dual-port RAM SIMMs (up to 2 
Mbytes), which can be installed on ei¬ 
ther or both cards, supply a common 
memory. Available now, the 2866 two-
card VME64-to-VME64 adapter sells 
for $5995. 

Bit 3 Computer Corp., 8120 Penn 
Ave. South, Minneapolis, MN 5543 1; 
(6 12) 881 -6955; http://www.bit3.com. 

CIRCLE 807 

PCI Expansion Boxes Connect 
ToPCI, PMC, Compact PCI, VME 
A family of four host cards can connect 
to a seven-slot mini-tower or 19-in. 
rack-mount PCI expansion enclosure 
using a high-speed transmission-line-
grade copper cable. The form factor of 
the four host cards is PCI, 3U Com¬ 
pact PCI, PMC, or 6U VME. In addi¬ 
tion to a 212-W power supply and cool¬ 

ing fans, each expansion enclosure has 
a PCI backplane with slots for seven 
more PCI cards. The products support 
32-bit memory addressing and I/O and 

throughput up to 132 Mbytes/s. They 
can be connected to host computers 
with PCI buses running at 25 or 33 
MHz and have BIOS or boot software 
supporting secondary PCI-to-PCI 
bridges to a depth of at least three lev¬ 
els. All combinations adhere to the 
PCI-to-PCI Bridge Architecture 
specification version 1.0 and the PCI 
2.1 specification. The mini-tower ex¬ 
pansion enclosure (model 220-2-1) sells 
for $648; the 19-in. rack (model 220-2-
2) costs $950; the PCI host card (200-2) 
costs $269; the PMC host card (201-2) 
sells for $284; the Compact PCI host 
card (202-2) is set at $289; and the 
VMEbus host card (205-2) goes for 
$1015. All are available immediately. 

Bit 3 Computer Corp., 8120 Penn 
Ave. South, Minneapolis, MN 55431; 
(6 12) 881 -6955; http://www.bit3.com. 

CIRCLE 808 

133-MHz PowerPC 
Guides VME SBC 
A PowerPC 603e microprocessor run¬ 
ning at 133 Mhz supplies the process¬ 
ing horse-power for the C VME single¬ 
board computer (SBC). Compliant 
with the PowerPC Reference Plat¬ 
form (PReP) standard, the board is 
designed around the VMEbus and 
PCI local bus architectures and sup¬ 
ports up to four PCI Mezzanine Card 
(PMC) daughtercards. Designers can 
populate the PMC slots with functions 
like networking, SCSI, and graphics. 
Giving the designer the ability to cus¬ 
tomize the board makes it suitable for 
industrial, commercial, and military 
applications. A host of operating sys¬ 
tems are supported, including AIX, 
Windows NT, LynxOS, and VxWorks. 
Prices for the CVME single-board 
computer start at under $5000. 

Cetia Inc., 58 Charles Street, Cam¬ 
bridge, MA 02141; (617) 494-0987; 
http://www. cetia. com. CIRCLE 809 

Backplanes Suited For 
VME64 Applications 
The VME64 extensions specification 
are adhered to by a line of high-perfor¬ 
mance 64-bit extension backplanes. 
The 14-layer backplanes feature a five-

row, 160-pin VME extension connector 
and are fully backward-compatible 
with VME64- and VME32-equipped 
boards. The backplanes are suited for 
use with high-performance P2 mezza¬ 
nine boards, such as Raceway or Quick-
Ring, or systems that require fault-tol¬ 
erant features. Slot counts of 4, 6, 8, 9, 
12, 14, 16, 20, and 21 are available. 

Hybricon Corp., 12 Willow Rd., Ayer, 
MA 01432; (508) 772-5422; 
http://www.hybricon.com. CIRCLE 810 

Get 96 ADCs In 
Two VMEbus Slots 
The VGD4 data-acquisition solutions 
packs 96 individual 12-bit analog-to-
digital converters (ADCs) into two 
VMEbus slots. The result is high chan¬ 
nel density with simultaneous sam¬ 
pling. This configuration is suited for 
applications such as control, test, simu¬ 
lation, and experimental research, 
where many analog signals must be 
digitized quickly and simultaneously. 
Accuracy can be maintained using a 
characterized calibration PROM. The 
digitized data can be transferred over 
the VME or VSB bus, or directly to a 
DSP module through TMS320C4X 
comm ports or Front Panel Data Ports. 
System integration is simplified by the 
inclusion of VxWorks software drivers 
and source library routines. 

Pentland Systems, 1212 Baxter Drive, 
Plano, TX 75025; (800) 517 9343; 
http: \\www.pentlandsys.com. 

CIRCLE 811 



The features you need... 

• PC/AT Compatible 

• Windows NT™ OS - LynxOS - VxWorks 
200 MHz Pentium Processor 

Mezzanine Expansion - PC/ 104 - PMC 

On-Board SCSI Controller 

On-Board Ethernet - 10/100BaseT 

On-Board IDE Controller 

• Serial Ports - RS-232C/USB 

with a winner of a price 

Call for more information 
I 
I 

• VMIVME-7486 
66 MHz 486DX2 

• VMIVME-7586 
133 MHz 5x86 

• VMIVME-7487A 
100 MHz 486DX4 

• VMIVME7489 
66 MHz 486DX2/100 MHz 486DX4 

800 322-3616 

High-Performance VMEbus Interface 
- 58 Mbyte/sec 
- Hardware Byte Swapping 

12090 S. Memorial Parkway • Huntsville, AL 35803-3308 

3)5 880-0444 • FAX 205 882-0859 

World Wide Web: http: / / www.vmic.com 

E-mail: info@vmic.com 

W ftk J / VME MICROSYSTEMS 
INTERNATIONAL 
CORPORATION 

VMIC products are internationally reprv-ented by distributors throughout the world. Call or fa» VMIC for complete information The VM1C logo md the I/O man figure «re registered trademarks of VME Microsystems 
International Corporation. Windows NT is a trademark of Microsof. corporation Pentiums is a registered tradema-k of Intel Corporation. Other remastered trademarks are the property of their respective owners 
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i960 Module Offers 
High Performance 
The embedded Í960ECM CPU module 
is designed for applications that re¬ 
quire high performance, yet small size. 
The 3.4- by 5.3- by 1.4-in. module, 
which fits in a 168-pin socketed PGA 
package, is based on Intel’s i960Hx ar¬ 
chitecture. Single-, double-, and triple¬ 

core speed processors are available to 
supply performance of more than 150 
MIPS. The module contains 256 
kbytes of SRAM, 128 kbytes of flash 
memory, and a console serial port with 
an RS-232 interface. Two 100-pin con¬ 
nector offer external access to the mi¬ 

croprocessor buses, interrupt lines, 
memory and I/O control, and spare 
signals that can be user-defined for 
custom applications. It comes bundled 
with a debug utility loaded into the 
flash memory. The module also can 
serve as a standalone evaluation plat¬ 
form for the i960Hx processor. An on¬ 
board electrically-erasable CPLD can 
be modified for prototype develop¬ 
ment. Power comes from a single +5-V 
supply. An on-board voltage regulator 
powers the processor with the re¬ 
quired 3.3 V. Large-quantity pricing 
starts below $600. 

Design Analysis Associates Inc., 75 
West 100 South, Logan, UT 84321; 
(801)753-2212. CIRCLE 812 

SBCs Boast Extensive 
Embedded Software Suite 
An extensive suite of embedded soft¬ 
ware adds to the value of the 6050 and 
6040 single-board computers. The 
software suite includes diagnostics, 
networking, a DOS 6.22 operating sys¬ 
tem, and CAMB ASIC, which is a mul¬ 

titasking control and data-acquisition 
language. Contained in flash memory, 
the software eliminates the need to 
write specific device drivers. 
The boards’ feature sets include 

dual 16C550-compatible serial port, an 
enhanced parallel port, two opto-iso-
lated interrupts, 24 lines of bit-pro¬ 
grammable digital I/O, a real-time 
clock, 1 Mbyte of flash memory, and 2 
Mbytes of DRAM. The difference be¬ 
tween the two boards is that the 6040 
adds 10 lines of 12-bit analog I/O. 

The boards, which measure 4.5 by 
4.9 in., are built to work in rugged envi¬ 
ronments. For example, the operating 
temperature range runs from -40°C to 
+85°C. In addition, all the I/O lines of 
the board are protected, meaning that 
the serial ports can withstand an 8-kV 
discharge without failure, and the opto¬ 
isolation on the external interrupts 
protects the cards from high-voltage 
transients. Available now, the 6050 sells 
for $374, while the 6040 costs $562. 

Octagon Systems, 6510W91 st Ave., 
Westminster, CO 80030; (303) 430-
1500. CIRCLE 813 

First, We Redefined Emulation. 

Beacon Is Now The Exclusive 
Distributor of Meta Ware's 
Embedded x86 Compiler Software. 

In 1992, CheckMate F 
revolutionized in-circuit 
emulation with the first 
full-featured, pocket-
sized emulator. 

CheckMate IT" followed 
in 1993 with extended 
features. And our new 
Q.E.D.” 386EX continues 
this tradition. 



BOARDS & BUSES PRODUCTS 

IndustryPack Carrier Board 
Fits Compact PCI Systems 
Intended for Compact PCI systems, 
the cPCI-200 is a carrier board that al¬ 
lows systems integrators to attach up 
to four IndustryPack (IP) modules. 

lÿpical applications for the modules in¬ 
clude communications, motion control, 
temperature measurement, and graph¬ 
ics. The cPCI-200 employs a PLX9060 
as the PCI bus interface chip to provide 
configurable PCI interrupts. It can be 
configured for either 8 MHz or 32 MHz 
operation. The full 8-Mbyte memory 
space, as well as two interrupts, are 

available for each IP site. Each IP site 
has a dedicated, shielded, latching 
front-panel connector. This feature al¬ 
lows complex systems to pass CE emis¬ 
sion and immunity requirements. All 
I/O lines are routed through the back¬ 
plane using J4 and J5 connectors. The 
cPCI-200 starts at $1095. 

GreenSpring Computers, 18 J Consti¬ 
tution Drive, Menlo Park, CA 94025; 
(4 15) 327- 1200; h ftp://www.green-
spring.com. CIRCLE 814 

VME Backplanes 
Offer New Features 
A family of VMEbus backplanes offers 
a host of new features. For example, 
the backplanes includes a 160-pin DIN 
connector with “Z” and “D” pin rows in 
both the Pl and P2 areas. The new con¬ 
nectors are backward-compatible so 
that a 96-pin DIN connector can mate 
with the 160-pin VME64x connector. 
An optional PO connector can be used 
between the Pl and P2 connectors to 
supply and extra 95 user-definable pins 
on a 2-mm hard metric connector. 

Other features include improved 3.3-
and 48-V supply voltages, 35 additional 
ground returns, user-defined I/O pins 
on P2, and an optional test- and mainte¬ 
nance-bus interface. The VME64x 
backplanes come in 7-, 10-, 14-, 17-, and 

20-slot sizes. The backplanes are avail¬ 
able now. 
VERO Electronics Inc., J 000 Sherman 

Ave., Hamden, CT 06514; (800) 642-
VERO; http://www.vero-usa.com. 
CIRCLE 815 

Then, We Redefined Embedded Development. 

Now, Beacon is the 
exclusive distributor for 
Meta Ware's embedded 
x86 compilers. Because 
Beacon supports more 

x86 development than 
anyone else. And this 
MetaWare x86 compiler 
was developed 
specifically for Beacon 

to meet your embedded 
design needs. Integrated 
hardware and software 
solutions from Beacon. 
Everything you need to 

illuminate your x86 code. 
Call 1-800-769-9143. 
Beacon Development 

Tools. We illuminate 
your code. 

3307 Northland Dr. Ste. 270, Austin. Texas 78731. 51245M11, 800-769-9143, FAX 512-467-8960, http://beacontools.com Trademarks are the property of their rsoective holden. Ad «b-0C6.1 
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VMEbus Board Can Be 
Upgraded To Pentium Pro 
While the EPC-9 VME CPU board 
comes standard with a Pentium micro¬ 
processor, it can be field-upgraded to a 
Pentium Pro chip. Other significant 
features of the board include inte¬ 
grated Ethernet and fast SCSI 2, two 
Universal Serial Bus (USB) ports, and 
connectors for two PMC daughter¬ 
boards. The EPC-9 is PC/AT compati¬ 
ble and offers four 72-pin SODIMM 
sockets and 256 kbytes of secondary 
cache. An optional 1.44-Gbyte, 2.5-in. 
IDE hard-disk drive fits directly on 
the board without requiring an addi¬ 
tional slot in the backplane. 100-, 133-, 
166-, and 200-MHz Pentium proces¬ 
sors are currently being offered. By 
mid-year, the Pentium Pro upgrade 
will be available. In lots of 100, the 
EPC-9 costs $3527 with a 133-MHz 
processor and 8 Mbytes of RAM. An 
SVGA PCM costs $206 in similar 
quantities. 

RadiSys Corp., 5445 NE Dawson 
Creek Dr., Hillsboro, OR 97124; (503) 
615- 1100; http://www.radisys.com. 

CIRCLE 816 

VMEbus Enclosure 
Contains Necessary Smarts 
Designers can take advantage of the 
large area offered by the SmartChas-
sis VMEbus enclosure. The intelligent 
chassis is built with voltage and ther¬ 
mal monitors to return control and 
system status to the user. The voltage 
monitor continuously measures volt¬ 
ages at the backplane to the VMEbus 
specification and supplies LED indica¬ 
tors for voltage status. The universal 
auto-ranging power supply automati¬ 
cally corrects the power factor to in¬ 
crease efficiency and present a resis¬ 
tive load to the power line. The 
thermal monitor continuously mea¬ 
sures internal chassis temperatures 
and adjusts fan speed for minimal 
acoustical noise while providing maxi¬ 
mum cooling. An audible alarm trig¬ 
gers when the SmartChassis reaches 
45°C. The card-cage incorporates ac¬ 
tive automatic daisy chaining which 
eliminates improperly placed bus¬ 
grant jumpers. The SmartChassis 
consists of a 12-, 20, or 21-slot 6U by 
160-mm or 9U by 400-mm card-cage 
frame. Three 90 CFM fans fit into the 

back of the enclosure. 
Electronic Solutions, 6790 Flanders 

Dr., San Diego, CA 92121; (800) 854-
7086 or (6 19) 452-9333. CIRCLE 817 

Accurate Thermocouple Board 
Connects To VMEbus 
Designed with a VMEbus connection, 
the VME 8436/50 thermocouple board 
is suited for process applications that 
demand high accuracy. The 6U board 
accommodates 64 channels in one 

VMEbus slot. It features an analog-to-
digital with true 16-bit accuracy. Typi¬ 
cal CMRR exceeds 140 dB and the lin¬ 
earity error is better than 0.025%. The 
board connects to thermocouple de¬ 
vices through up to eight 8-channel re¬ 
mote multiplexer termination panels, 
which provide bare-wire connections 
through screw terminals to facilitate 
wiring. The multiplexer panels fea¬ 
ture 1500-V isolation protection be¬ 
tween grounds. A temperature sensor 
located on the multiplexer panel per¬ 
forms cold-junction termination mea¬ 
surement. An on-board 68020 micro¬ 
processor performs cold-junction 
compensation, thermocouple lin¬ 
earization, and EU conversion in soft¬ 
ware. Available now, the VME 8436/50 
board is priced at $9430. 

RTP Corp., 2705 Gateway Dr., Pom¬ 
pano Beach, FL 33069; (954) 974-5500. 

CIRCLE 818 

High-End Board Serves 
Networking Applications 
Embedded network bridge applica¬ 
tions are the primary target for 
PowerBridge, a high-performance 
network-based compute engine. The 
platform will operate within the Ad¬ 
vanced Intelligent Network and wide-
area datacom markets. Employing 

various PCI Mezzanine Card (PMC) 
network interface modules that plug 
into two expansion slots, the Power-
Bridge lets users bridge to various 
networks including SS-7, Tl/El, X.25, 
HDLC, Frame Relay, ISDN, ATM, 
and F ast Ethernet. For protocol pro¬ 
cessing and other telecompute func¬ 
tions, the platform offers a choice of ei¬ 
ther a PowerPC 604e or 603e 
processor with up to 64 Mbytes of 
DRAM. To accommodate standard 
fast network connection for both de¬ 
velopment and end application use, 
the PowerBridge’s Fast Ethernet 
(100-Mbit) port employs FIFO buffers 
and DMA, which off-loads the host 
processor of LAN transfers. The sys¬ 
tem supports Wind River’s VxWorks 
real-time operating system. 

Heurikon Corporation, 83 10 Excel¬ 
sior Dr., Madison, Wl; (608) 83 1 -5500 
or (800) 356-9602, http://www. 
heurikon.com CIRCLE 819 

Digital-Audio Boards 
Suit VMEbus Systems 
High performance audio is needed for 
various VME-related applications, in¬ 
cluding simulators, multimedia work¬ 
stations, industrial control systems, 
voice synthesis and recognition, and 
sound analysis. The Vigra family of 
digital-audio boards offers two or four 
channels of mono or stereo signals that 
allow users to record and playback 
sounds, generate tones, and digitally 
mix the sounds and tones. On-board 
DSPs supply various encoding and 
data compression methods ranging 
from 14- or 16-bit linear PCM to 4-bit 
Adaptive Differential PCM. 
Firmware provides easy-to-use, so¬ 
phisticated digital recording and play¬ 
back modes, offering a high-level in¬ 
terface to the flow and processing of 
audio data. Other features of the 
firmware and software include real¬ 
time vector-quantizing audio com¬ 
pression and decompression for very 
low bit-rate audio; real-time digital 
mixing; support for most popular au¬ 
dio data formats; and tight buffering 
for low latency. Available immediately, 
the Vigra VMEbus digital-audio 
boards start at $3900, with large-
quantity discounts available. 

VisiCom, 10052 Mesa Ridge Ct., San 
Diego, CA 921 21; (619) 457-2111 

CIRCLE 820 



OUR COMPLETE MIL-STD-1 553/ARINC-420 SOLUTION 
PC • VME/VXI BUS • PCMCIA • PC104 • PCI/PMC • Industry Pack 

Single and dual channel modules. 

Extended temperature, ruggedized 

Exceptional Customer Support. 

• Bus Analyzer with full simulation, 
monitoring, recording and playback features 

• No cost C, Ada & DLL Libraries with source 
code. 

• Concurrent BC/31 RT Simulation with dual 
function monitoring. 

• Full ARINC simulation and monitoring - up 
to 24 channels. 

• Most Technically Advanced Products. 

• Static and Dynamics 16 and 32-bit Libraries 

• 1 to 8 Channel Full MIL VMEbus Module 
Available. 

DOS/Windows • Windows NT • OS2 • VxWorks • HPUX/RT • Dec OSF/VxWorks 
SGI IRIX • Harris Nighthawk • Concurrent • Encore • Lynx • Real-Time Systems 

For More Information, Call: 
1-800-SBS-1553 

TECHNOLOGIES. INC. 

2400 Louisiana Blvd. NE • Albuquerque, NM 87110 • Tel: 505-875-0600 • Fax: 505-875-0400 
http://www.sbse.com 
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256-Mbyte Memory Module 
Supplies 320-Mbyte/s Access 
The SKYbolt II multiprocessor 
VMEbus board can now be fitted 
with a high-capacity memeory mod¬ 
ule. Using the SKYram daughter¬ 
card, the memory module can be at¬ 
tached directly to the multiprocessor 
motherboard. This combination re¬ 
sults in both faster access time and 
reduced costs. 

The SKYchannel packet bus offers 
faster access by allowing the entire 
DRAM array to be accessed by any 
processor or other device in the 
SKYchannel system at the full 320-
Mbyte/s bandwidth. In large system 
configurations, costs are reduced be¬ 
cause fewer slots are needed for 
memory. Up to 256 Mbytes can be 
added to a SKYbolt II 6U, up to 512 
Mbytes to a SKYbolt II 9U, and up to 
768 Mbytes to the SKYpack. The 
SKYram fits on a 3- by 6-in. daugh¬ 
tercard that sits next to the compute 
daughtercards on each motherboard. 
Modules are available in increments 
of 64 Mbytes, up to 256 Mbytes per 
daughtercard. SKYram prices start 
at $3185. 
Sky Computers Inc., 27 Industrial 

Ave., Chelmsford, MA 01824; (508) 
250- 1920, http://www.sky.com. 

CIRCLE 821 

VME High Performance 
Color Graphics Server 
The VGS-882 graphics server, built 
with a single-board RISC-based pro¬ 
cessing engine, is intended for real¬ 
time VME-based graphics applica¬ 
tions. The system executes 
X-Windows server software on its 
LSI Logic 33020 graphics processor. 
As a result, the burden of the X-Win-
dows server processing is removed 
from the host CPU, freeing it for 
other tasks. This helps to increase 
the overall speed and performance of 
the system. 

The LSI 33020 is a 33-MHz proces¬ 
sor that’s MIPS 3000-compatible. Its 
RAMDAC has a 256-entry color 
palette and drives most standard 
high-resolution monitors. It also sup¬ 
plies four overlay inputs and a hard¬ 
ware cursor. The VGS-882 supports 
programmable resolutions from 640-
by-480 to 1280-by-1024 pixels. When 

using 640-by-480-pixel resolution, 
the display can appear simultane¬ 
ously on an LCD panel and a VGA 
monitor. The system’s VME slave in¬ 
terface gives VMEbus masters ac¬ 
cess to on-board memory. All stan¬ 
dard 8-, 16-, and 32-bit VME access 
types are supported, including burst¬ 
mode, read-modify-write, and inter¬ 
rupt-acknowledge cycles. When a 
VME bus master accesses the board, 
the slave interface takes control of 
the 33020’s system bus to transfer 
data. 

VisiCom, 10052 Mesa Ridge Ct., San 
Diego, CA 92121; (61 9) 457-2 111. 

CIRCLE 822 

Development Tool Works With 
PCI- Or PMC-Based Platforms 
Available either as a single standalone 
PCI board or as a PMC module, the 
Pdrive can operate as a bus master, 
target, or interrupt generator. The de¬ 

vice is intended as a tool for testing 
PCI bus boards or systems. The board 
can generate and respond to nearly all 
PCI bus cycles types under full user 
control at the command level. 
The Pdrive is implemented with 

an Intel I960 RISC processor talk¬ 
ing to the PCI bus through a PLX 
9060 PCI interface chip. This allows 
the Pdrive to act as a reference unit 
that generates cycles on the PCI 
bus with known characteristics. The 
device also can run memory tests 
with various data patterns, which is 
useful for testing new boards or in 
the debugging of faulty boards. 
Available now, the PMC version of 
the Pdrive development tool sells 
for $3995, while the PCI board 
model is priced at $4495. 

Vmetro Inc., 1880 Dairy Ashford, 
#535, Houston, TX 77077; (713) 584-
0728. CIRCLE 823 

Digital Input Board Offers 32 
Channels Of Variable Voltage 
The NDI family of 6U digital-input 
cards for the VMEbus give the user 
32 channels of variable voltage dis¬ 
crete inputs (5, 12, 24, and 48 V). 
Suited for harsh environments, the 
boards come in four classes—labora¬ 
tory (0 to +55°C), rugged forced air (-
40 to +75°C), rugged conduction (-40 
to +75°C), and military (-55 to +85°C). 
Each of the four groups of eight in¬ 
puts are jumper-selectable to moni¬ 
tor contact closure, voltage source, 
and current sinking. The selectable 
input-voltage threshold ranges from 
1.25 to 66 V. The digital-input boards 
contain the circuitry needed for 
built-in test. 

Vista Controls Corp., 27825 Fremont 
Ct., Santa Clarita, CA 91355; (805) 
257-4430; http://www.vistacc.com. 

CIRCLE 824 

Communications Board 
Suits WAN Applications 
Aimed at wide-area-network (WAN) 
applications, the PT-VME340 syn¬ 
chronous communications controller 
connects to the VMEbus. The board 

employs a four-channel serial I/O 
controller interface that’s coupled to 
a 40-MHz, 32-bit 68EC030 micro¬ 
processor core supporting sustained 
data rates up to 10 Mbits/s. Flexibil¬ 
ity is achieved using the plug-in line¬ 
adapter boards (LABs). The LABs 
lets users employ most industry¬ 
standard interfaces. The VME64 in¬ 
terface offers transfer rates up to 60 
Mbytes/s over the backplane. Up to 4 
Mbytes of shared memory can be em¬ 
ployed. 

Performance Technologies Inc., 315 
Science Pkwy., Rochester, NY 14620; 
(716) 256-0200; http://www.pt.com. 
CIRCLE 825 
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Synergy 
delivers 

what every 
VME project 
needs most. 

Success. That's the bottom line for every project. 
Meeting or beating every objective for completion 
time, cost and specs. 
Synergy has helped hundreds of customers beat 

project goals by delivering outstanding design solu¬ 
tions quickly, efficiently, and cost effectively. Here’s 
what you can expect: 
* Fewest boards - Synergy solutions often reduce 

the board count by half. You save on power con¬ 
sumption, enclosure size, and system cost. 
* A big price/performance boost - Synergy 

solutions are always the winner in side-by-side com¬ 
parisons in real-world applications. 
* Easiest system integration - We design state-of-

the-art semi-custom and custom I/O to match your 
needs exactly. No multi-vendor hassles. 
★ Fastest time-to-market - Imagine semi-custom 

I/O and processor delivered and documented in 
90-120 days! At Synergy that's a fact. 
★ The absolute best support anywhere: 

unmatched documentation, and open phone lines 
right to our engineers. That's true life cycle support. 
Need proof? Let us show you how we've 

surpassed some very tough customer goals in 
telecommunications, process control, graphics, and 
data acquisition. 
References? You bet. Our list of Fortune 100 

customers is growing fast. 
So give us a call. Now is the time to take delivery 

on everything your VME project needs most. 

“We took 

six months 

off our design 

cycle!” 

“Synergy’s board 

outperformed 

every other board 

we tested” 

Documentation 

Cost Savings 
“We netted 

big savings in 

system cost” 

Performance 

Support 
“The best support 

I’ve ever seen in 

the business” 

Turnaround 

“l wish everyone 

would supply 

documentation 

like this” 

VME Solutions that take you beyond your expectations 

Synergy Microsystems, Inc. 9605 Scranton Road, San Diego, CA 92121-1773 • (619) 452-0020 FAX: 619-452-0060 

Call Toll Free 1-888-4-SYNERGY (1-888-479-6374) 
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Serial I/O Card Conforms 
To MIL-STD-1553 
Suited for harsh environments, the 
V1553B serial-bus module conforms to 
the Mil-STD-1553 standard. Built to a 
3U VMEbus form factor, the card of¬ 
fers two dual-redundancy serial chan¬ 

nels of electrically-isolated I/O at a 
transfer rate of up to 1 Mbits/s. The 
board is shock and vibration resistant 
at the extended temperature range of -
40" to +85"C. Events can be tagged 
with a resolution of up to 2 ps. The card 
ships with a library for initialization of 
the three operation modes—bus con¬ 
troller, remote terminal, and bus moni¬ 
tor. In typical operation, the board con¬ 
sumes less than 3.5 W, thereby 
eliminating the need for special cooling 
procedures. Supporting real-time oper¬ 
ating systems include OS-9 and Vx-
Works. 

PEP Modular Computers Inc., 750 
Holiday Dr., Bldg 9, Pittsburgh, PA 
15220; (800) 228- 1737 or (412)921-
3322. CIRCLE 826 

Software Lets Users 
Treat Tape Like A Disk 
Users of tape drives can view the pe¬ 
ripheral as a logical hard-disk drive 
using the File Xpress. By simulating 
a random-access device, large files 
can be transferred and run directly 
from tape. As a result, multimedia 
users can take better advantage of 
their available hard-disk space to run 
more complex applications. In addi¬ 
tion, on-line data can be temporarily 
stored on tape to avoid using critical 
disk space. According to the com¬ 
pany, File Xpress runs 10% faster 
than any competitive product. The 
software supports all conventional 
file operations, such as delete, copy, 
move, rename, and execute. The soft¬ 
ware supports most popular periph¬ 

eral interfaces, including ATAPI, 
SCSI, and a parallel port. It operates 
under the Windows 95 or Windows 
NT operating system. File Xpress 
sells for $29. Evaluation copies can 
be downloaded from the Internet for 
a 30-day live trial. 

Shuttle Technology, 43116 Christy 
St., Fremont, CA 94538; (510) 656-
0180; http://www.shuttletech.com. 

CIRCLE 827 

DSP-Based VME64 Board 
Tops Out At 960 MFLOPS 
A peak performance level of 960 
MFLOPS and an 80-Mbyte/s trans¬ 
fer rate can be achieved from a single 
6U VMEbus slot using the V8 Octal 
Share VME64 DSP board from Spec¬ 
trum Signal Processing Inc. The 
board’s integrated PCI bus connects 
an IEEE P1386 PMC site to the 

VME64 bus and the eight Share 
processors. The PCI bus allows 
transfers of 132 Mbytes/s from the 
processors to the VME64 bus and the 
PMCs. The PMC slot can be popu¬ 
lated with any compatible I/O, net¬ 
working, or memory module, allow¬ 
ing users to customize the board for a 
particular application. Typical appli¬ 
cations include high-end signal and 
image processing, radar, sonar, and 
medical imaging. 
The V8 Octal design is based on 

eight 40-Mhz 120 MFLOPS 
ADPS2106.X DSPs arranged in four 
clusters of two processors each. Each 
cluster has 512 kbytes of zero-wait-
state SRAM. An additional 1 Mbyte of 
global SRAM is available to all clus¬ 
ters. Each processor also has 2 or 4 
Mbits of on-chip dual-port SRAM that 
reduces the external bottlenecks by 
allowing the core processor functions 
to occur simultaneously with DMA 
data transfers to and from internal 
memory. VME64- or PMC-based I/O 

devices can write to either the cluster 
or common memory depending on the 
application. The board contains a flat 
coaxial cable connection from the front 
panel that allows a 40-Mbyte/s Share 
link-port transfer. 

Software support comes from Spec¬ 
trum as well as from third-party soft¬ 
ware suppliers, including operating 
systems, development tools, debug¬ 
gers, and DSP and host-interface li¬ 
braries. Available in the second quar¬ 
ter, the V8 Octal Share board starts at 
$24,000. 

Spectrum Signal Processing, 8525 
Baxter Pl., 100 Production Ct., Burnby, 
B.C., Canada V5A 4V7; (604) 421-
5422; http://www. spectrumsignal, 
com. CIRCLE 828 

Pentium SBC Suits 
Embedded Applications 
A Pentium microprocessor delivers 
the processing power on the 2109 sin¬ 
gle-board computer. The board is built 
with a Chips and Technologies 
65548/65550 CRT and flat-panel con¬ 
troller with integrated BitBlt and GUI 
accelerator features. The graphics con¬ 
troller resides on a local bus and sup¬ 
plies a resolution up to 1280 by 1024 
pixels using up to 1 Mbyte of video 

RAM. Also on the board is Intel’s Tri¬ 
ton II chip set, which offers support for 
the Universal Serial Bus (USB) and in¬ 
frared (IR) connectivity. Up to 512 
Mbytes of RAM can be employed.The 
2109 incorporates basic embedded PC 
and system BIOS features, such as 
temperature sensing for processor 
clock-speed reduction. As a result, no 
fan is needed for processor clocks up to 
133 Mhz. Prices for l(X)-MHz 2109 sin¬ 
gle-board computer fall in the $800 
range for 100-piece quantities. 

Toronto MicroElectronics Inc., 5149 
Bradco Blvd., Mississauga, Ontario, 
Canada L4W 2A6; (905) 625-3203; 
http://www. tme-inc. com. CIRCLE 829 
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1 rom components to systems, VERO has the product 
and the expertise to solve just about every electronic 
packaging problem - standard, modified, full custom.. 
you name it! 

Our extensive range of standard, configurable 
products includes: 
■ High performance backplanes -

VME, VXI and custom 

■ Card cages and enclosures 

■ Power supplies 

■ 1MRAK cabinets 

■ Off-the-shelf or designed to your specs 

Come see us at www.vero-usa.com 

VERO ELECTRONICS 
Or, let us design and configure a fully wired, custom 
system to your exact specifications...and reduce 
your development costs and “hassle factor." Either 
way, you'll benefit from VERO’s quality, experience 
and expertise. 

Call us at 1-800-631 -VERO to turn your packaging problem 
into a Pure VERO solution - for any and every requirement. 

VERO Electronics, Inc. 
5 Sterling Drive 

Wallingford, CT 06492 
Fax: 203-287-0062 

email: vero@vero-usa.com 

/Anisóme 
Ceptro Company 

VERO 

^ourPac^i^ 
Partner 
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BOARDS & BUSES PRODUCTS 

Video Conference 
From A Notebook PC 
By using the VideumConf Traveler 
and a notebook computer, users can 
employ videoconferencing from a re¬ 
mote location. The heart of the 
VideumConf Traveler is the Videum 
Traveler, which is an audio and video 
capture system built into a PC Card. 
It combines audio and video process¬ 
ing for H.324 and Internet videocon¬ 
ferencing and multimedia functional¬ 
ity. The VideumConf Traveler also 
includes the VideumCam color video 
camera with integrated microphone, a 
headset, and all the software needed 
for videoconferencing. Features of 
the package include full-duplex audio, 
remote camera control, and video cap¬ 
ture at up to 30 frames/s with fully 
synchronized audio. All standard soft¬ 
ware protocols are supported. The 
VideumConf Traveler sells for $499. 
The Videum Traveler can be pur¬ 
chased separately for $299. 

Winnov, 1150 Kifer Rd., Suite 201, 
Sunnyvale, CA 94086; (408) 733-
74 19; http://www.winnov.com. 

CIRCLE 830 

Subnotebook Computer Is 
Suited For All Climates 
You’ve heard of an all-terrain vehicle. 
Now we’re being introduced to the all-
terrain subnotebook computer, 
dubbed the Scout. The compact (9.1 by 
6.25 by 2.85 in.), light-weight (5.2 lbs.) 
computer runs the Windows 95 oper¬ 
ating system. The platform integrates 
wireless communications technolo¬ 
gies, including ARDIS, RAM Mobile 
Data, and cellular/CDPD. The Scout is 
built with a magnesium enclosure, a 
rubber bumper system, a floating 
hard-disk drive, and shock-mounted 
components. The waterproof connec¬ 
tors make the system water-tight to 
NEMA 4 and MIL-STD-810-E specifi¬ 
cations. the standrd NiMH battery 
oofers a two-hour recharge time. The 
smart battery maintains an accurate 
measurement of battery capacity, as 
well as the history of charge cycles. A 
host of options are available, including 
a 28.8-kbaud data-fax modem. Prices 
for the Scout start at $2995. 
Melard Technologies Inc., 28 Kaysal 

Ct., Armonk, NY 10504; (914) 273-
4488. CIRCLE 831 

Modules Add T1 
Communications Capability 
Big, expensive external connection 
boxes can be eliminated using the IM 
Tl-CSU piggy-back module. Aimed at 
communications platforms, the module 
allows full-duplex operation for receiv¬ 
ing and transmitting on one T1 chan¬ 
nel. The module, which measures 13.2 
by 4 cm, interfaces with DSX-1 trunks 
using an eight-position RJ-45 connec¬ 
tor and supports D4 and Extended Su¬ 
per Frame (ESF) formats. Because of 
the small size, two channels can be in¬ 
stalled on each communication card. 
It’s also available for OEMs looking to 
build the functionality into existing 
cards. The IM Tl-CSU sells for $495. 

Computer Modules Inc., 2350 Walsh 
Ave., Santa Clata, CA 95051 ; (408) 
496- 188 1 ; http://www.compmod. 
com. CIRCLE 832 

CPU And Switch Boards 
Form Multicomputing Platform 
The MAP-2610 6U VMEbus board de¬ 
livers 400 MFLOPS of processing 
power in a single-slot form factor. De¬ 
signed for use in a System Area Net¬ 
work (SAN), the board contains one 
Myrinet SAN front-panel connector. 
The board’s processing power comes 
from its PowerPC 603 microprocessor 
running at 200 MHz. Other features 
include 5 Mbytes of flash memory, a 
high-performance memory controller, 
64 Mbytes of DR AM, and a VME64 in¬ 
terface. 
A 64-bit PCI bus is used for high-

performance and flexible I/O. A com¬ 
panion PMC carrier board can be con¬ 
nected to the MAP-2610 to form a 
two-slot subsystem. The carrier board 
accommodates two modules. Another 
option, the MAP-SW-10, implements 
five SAN microstrip Amp aconnector 
on the front-panel and another on the 
VMEbus’ P0 backplane connector. 
Each front-panel connector supports 
two Myrinet SAN links, and each link 
can operate at 320 Mbytes/s. A host of 
software utilities are available. The 
MAP-2610, with a run-time software 
license, sells for $18,500. The MAP-
SW-10 costs $4800. Large-quantity 
discounts are avilable on both. 

CSPI, 40 Linnell Circle, Billerica, MA 
01821; (800) 325-3 110 or (508) 663-
7598. CIRCLE 833 

Half-Size CPU Board Suits 
Embedded Applications 
Operating at speeds up to 133 MHz, 
the IHV-486/5x86 half-size ISA 
board offers Super VGA capability 
on-board, as well as an option to use 
the PROMDisk-Chip Disk Emulator 
in either a 2- or 4-Mbyte size. The 
board comes bundled with ROM-
DOS 6.22. The passive-backplane 
CPU board comes in a 4.8- by 7-in. 
form factor, thereby suiting it for em¬ 
bedded applications. 

The board’s integrated PCI local 
bus Super VGA controller combines 
with 1 Mbyte of video RAM to result 
in a screen resolution of 1024 by 768 
pixels with 256 colors or 1280 by 
1024 pixels with 16 colors. The Su¬ 
per AT I/O controller that’s em¬ 
ployed includes dual NS16C550 
UARTs, a dual PCI Enhanced IDE 
hard-disk port, and an enhanced 
parallel port. The board operates 
from a single +5-V power supply and 
has an external power connector 
that gives users a direct connection 
to an external power supply. The 
IHV-486/5x86 is priced at $625. 
Large-quantity discounts are avail¬ 
able. 
Micro Computer Specialists Inc., 

2598 Fortune Way, Vista, CA 92083; 
(6 19) 598-2 177; http://www.mdus-
try.net/mcsi. CIRCLE 834 

Combine 140 PowerPCs 
For 38 GFLOPS 
A series of multicomputer systems 
based on the PowerPC603e micro¬ 
processor deliver 4.4 GLOPS on a 9U 
form factor VMEbus motherboard or 
1.1 GLOPS on a 6U board. Based on 
the Raceway architecture, the plat¬ 
forms can hold up to 140 200-MHz mi¬ 
croprocessors, resulting in a top per¬ 
formance rating of 38 GFLOPS. The 
Raceway heterogeneous architec¬ 
ture, which employs a switched-fab-
ric interconnect, addresses embed¬ 
ded multicomputing requirements 
with a building-block approach that’s 
suited to power- and space-con-
strained applications. Systems are 
available now. 

Mercury Computer Systems Inc., 199 
Riverneck Rd., Chelmsford, MA 01824; 
(508) 256- 1300; http://www.mc.com. 
CIRCLE 835 
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Control Everything... 

Well Almost. 
If you think predicting the w eather is tough, try controlling it! Z-World’s versatile and powerful con¬ 

trollers can control most anything in your world—like the climate in your building. We control 

everything from laser surgical devices, to airframe riveting machines. And, we do it in 45 nations. 

Z-World's controllers interface easily with thousands of sensors, actuators and instruments. They can 

be networked using standard data communication protocols. Z-World’s controllers are easy to pro¬ 

gram. Simply use your PC with our integrated Dynamic C™ software development system. If you 

need to get your pn >duct to market fast, we offer cost-effective, low-risk solutions for control applica¬ 

tions. So, don’t be left in the cold. Call Z-World now. 

NEW! PK 2300 From $179 
Quantil)' one price 

The PK 2300. 19 I/O (1 1 are user-configurable). Protected inputs. 
High-current outputs. RS-232,16-485 serial ports. Panel or DIN-rail 

mount. Resistance measurement input. Rugged ABS enclosure. 

INNOVATION IN CONTROL TECHNOLOGY 

Z-World, 1724 Picasso Avenue, Davis, CA 95616 USA 
Telephone 916-757-3737 • FAX 916-753-5141 • To place an order call 1-888-EMBEDUS (USA) 

For immediate information, use our 24 hour AutoFax 916-753-0618 or visit our Website http://www.zworid.com 
READER SERVICE 231 



Talented Students Across the Nation 
are Recognized in 

1 996 Student VLSI Design Contest 

Co-Sponsored lay 

Mentor Graphics Corporation, Advanced Micro Devices, Inc., 
Hewlett-Packard Company & Sun Microsystems, Inc., 

Novice Category - Rutgers University 

Rutgers University students, Madhu K. Iyer and G. Parthasarathy, were awarded 
first place in the novice category for their entry titled, “Design of a Branch 
Prediction Controller Chip’.’ This project dealt with the design and imple¬ 
mentation of a hardware solution for branch prediction in deeply pipelined 
processors. They relied on Mentor Graphics’ GDT Designer " for the design 
of this chip. 

Experienced Category - University of Michigan 

The University of Michigan graduate students, Phiroze Parakh and Todd Basso, 
won first place in the experienced category for their design, “A High-Speed 
CGaAs Using Domino Logic.’ The primary focus of this work was to evaluate 
the capabilities of Domino Logic using Motorola’s 0.5 pm CGaAs technology. 
This design was completed using Mentor Graphics’ IC Station? 

Winners: Novice Category 

I. Rutgers University - Madhu K. Iyer, G. Parthasarathy 
2. Oregon State University - Priya Parthasarathy, Douglas Beck, 

Ong Wee Shong, Ramsin Ziazadeh 
3. University of Minnesota - Halim Theny, Aashish Rao 
4. University of Minnesota - David Parker, Scott Hussong 
5. Harvard University - Alexander Bugeja 
6. University of Michigan - Maruis Evers, Michael Anderson, 

Michael McCurdy, Demetrious Papageorgieu, Edvard Veeser 
7. University of Nebraska-Lincoln - Chuck Feilmeier, Joe Krause 

Winners: Experienced Category 

I. University of Michigan - Phiroze Parakh, Todd Basso 
2. University of Michigan - Claude Gauthier 
3. University of Michigan - Navid Yazdi, Andrew Mason 
4. University of Michigan - Spencer Gold 
5. Colorado State University - Fahad Alzahrani 

Congratulations 

to 

these students 

on their 

winning designs! 

A special thank you to 
Electronic Design Magazine 
for donating this space 

to recognize 
these talented students. 

THE POWER TO CREATE 



IDEAS FOR DESIGN 

Freie 520 

Missing Pulse Detector 
Protects Transformer 

MICHAEL A. COVINGTON 
285 Saint George Dr., Athens, GA 30606; (706) 549-4633. 

Digned as part of the controller 
an astronomical telescope, 
s circuit delivers an ac drive 

wave rm to the drive motor. The 
frequ ey of the ac output is set by 
an ext nal oscillator that generates 

the desired drive rate. 
But what happens if the oscillator 

fails or isn’t hooked up? Most circuits 
of this type would leave one side of 
the transformer continuously ener¬ 
gized, causing it to saturate and dam¬ 

age one of the FETs. 
To keep this from happening, a 

missing-pulse detector was de¬ 
signed using two CMOS NOR gates 
(see the figure). The input is capaci¬ 
tively coupled so that it will not be 
affected if the input gets stuck high 
or low. A 0.1-pF capacitor charges 
quickly through a diode and dis¬ 
charges slowly through a resistor. If 
the input signal is present, the 
charge on the capacitor is refreshed 
on every cycle. If not, the capacitor 
discharges, the output of the second 
gate goes high, and both FETs are 
held “off’ until the input resumes. 

This circuit generates complementary outputs for driving push-pull amplifiers, but both outputs are disabled if the oscillator fails. 

Select your favorite Idea for 
Design in this issue and circle the 
appropriate number on the Reader 
Service Card. The winner receives 
a $300 Best-of-Issue award. 

Send in Your Ideas for Design 
Address your Ideas for Design 
submissions to: Ideas for Design 
Editor, Electronic Design, 611 
Route 46 West, Hasbrouck 
Heights, NJ 07604. 

IFD Winner 
Scott C. Willis and Mark J. 
Jones, Loral Federal Systems, 
9500 Goodwin Dr., MS Í20/025, 
Manassas, VA 22110, (703) 367-
4645. The idea: “Fault-Tolerant 
Relay Driver Circuit.” June 
24,1996 Issue. 

Circle 521 

Single-Ended To Differential 
Twisted-Pair Driver 

RONALD MANCINI 
Harris Semiconductor, P.O. Box 883, M/S 58-095, Melbourne, FL 32902. 

The proliferation of personal com¬ puters and particularly of video 
applications has created a need for 

sending high-speed analog signals 
over twisted pair for short distances 
(up to 200 feet). Twisted-pair data 
transmission is easy to set up and the 
wire cost is very low compared to 
coax, so it’s becoming a popular re¬ 
placement for coax. Most electronic 
signals exist in a single-ended format, 
so the signal must be converted to a 
double-ended or differential format to 
take advantage of twisted-pair data-
transmission schemes. The circuit de¬ 

scribed here converts single-ended 
analog or digital signals into a differ¬ 
ential signal capable of directly dri¬ 
ving a twisted pair cable (Fig. 1). 

Ql, Q2, and Q3 are one half of a 
HFA3102 dual long-tailed-pair tran¬ 
sistor array, and are configured in to 
function as a linear differential am¬ 
plifier. Because the transistors are 
matched, they will yield nearly iden¬ 
tical performance depending upon 
their bias circuits. The base of Q2 is 
biased at 1.24 V, and the base voltage 
of QI ranges from 1.0 to 1.6 V de¬ 
pending on the setting of R3. When 
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IDEAS FOR DESIGN 

1. This driver circuit can convert single-ended analog or digital signals into a differential signal 
capable of directly driving a twisted-pair cable. 

R3 is set at 1.24 V, the signals are am¬ 
plified equally by both transistors. 
Consequently, R3 functions as a sym¬ 
metry adjustment that can be used to 
obtain equal amplitude but opposite 
phase outputs at the collectors of QI 
and Q2. This criteria satisfies the de¬ 
finition of a differential signal. 
The differential gain is 5 to 7, as 

configured in Fig. 1. The gain is set in 
this range because a typical video sig¬ 
nal is less than 2 V in amplitude, and 
these low gains won’t cause distor¬ 
tion. R5 adjusts the current through 
both transistors and, since the gain is 
proportional to the emitter current, 
R5 functions as a gain control. If the 
gain range is too high, the inverting 
inputs (pins 3 and 6) of the HFA1212 
programmable-gain amplifiers can be 
floated, making the gain fall to half of 
its previous value. If higher gains are 
required because longer twisted pairs 
must be driven, the differential out¬ 
put has to be fed into a transformer 
which then drives the twisted-pair ca¬ 
ble. The transformer drive increases 
the signal amplitude without intro¬ 

ducing distortion. 
The circuit as shown will 

drive twisted pair cables di¬ 
rectly. Each cable wire is con¬ 
nected to one of the differen¬ 
tial outputs, and the cable is 
terminated at the receiving 
end in its characteristic im¬ 
pedance (about 100 Q). 
The frequency response for 

linear signals shows a -3-dB 
bandwidth of 200 MHz (Fig. 
2). The response of twisted¬ 
pair cables falls off at higher 
frequencies, so the amplifier 
response curve is purposely 
peaked at higher frequencies 
to compensate for this effect. 
This combination will yield a 
flatter overall frequency-re¬ 
sponse curve. 

This driver, when coupled 
with a differential receiver, 
will reliably transmit data 
over 200 feet of twisted-pair 
cable in the presence of sev¬ 
eral hundred millivolts of sin¬ 
gle-ended noise. Digital sig¬ 
nals should be handled the 
same as video signals, except 
that wide fluctuations in the 

2. The frequency response for the single-ended to differential twisted-pair driver indicates a 3-dB 
bandwidth of 200 MHz. 

digital data rate will cause 
skew due to the ac coupling. 
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NEW 

AMPUFKRS 
qty) 

Dynamic Range 

11.3 

120x60 

bias (Required) 

V 

3 

2 

4.6 

38 
3.8 

55 
5.2 

45 
4.3 

8.4 
84 

Model 

ERA-1 
ERA-1 SM 

ERA-2 
ERA-2SM 

ERA-3 
ERA-3SM 

ERA-4 
ERA-4SM 

ERA-5 
ERA-5SM 

ERA-6 
ERA-6SM 

NF(dB) 

5.3 
55 

Gain 

(dB) 

11.8 
11.8 

15.6 
15.2 

20 8 
202 

13.5 
13.5 

18.8 
18.5 

Size (mils) 

80x50 

Typical Biasing 
Configuration ERA 
DOT —\ -f-

(DPrice 

$ea.(10 Qty.) 

180 
185 

195 
200 

210 
2.15 

4 15 
4.20 

415 
4 20 

415 
420 

IP3(dBm) 

260 
260 

260 
260 

230 
23.0 

a325 
a33 0 
a330 
a325 
a365 
a36 0 

©Device 

Current(mA) 

40 
40 

40 
40 

35 
35 

65 
65 

65 
65 

70 
70 

Value 

10, 22. 47, 68. 100, 220, 470. 680, 1000. 
2200. 4700. 6800. 10.000 pf 

.002, .047, .068, .1 pf 

ERA-1SM 

ACTUAL 
SIZE 

— 

vd 
For ERA models, pin 1 
identified by Red dot. 

Max. Power Out 
(dBm. 01 dB Comp) 

11.7 
11.3 

128 
124 

121 
115 

»170 
»16 8 

»184 
»18 4 

»185 
»17.9 

•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 

RFC(Optional) 

C block 

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 applications 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! 

C block 

IN U-

$DCto8GHz $119
(up to +l8.5dBm output) From g(ioooqty 

Note: Specs typical at 2GHz. 25°C. Exception: a indicates typ. numbers tested at 1 GHz. 
* Low frequency cutoff determined by external coupling capacitors. 

® Price (ea.) Cty.1000: ERA-1 $1 19, -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 

Chip Coupling Capacitors at 12c aach (50 min.) 

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

For detailed specs on all Mini-Circuits products refer to • 740- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 

CUSTOM PRODUCT N E E D S ...Let Our Experience Work For You. F2i4RevC 
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IDEAS FOR DESIGN 

Cirde 522 

RS-232 Stepper Control 
Exhibits Versatility 

W. STEPHEN WOODWARD 
Venable Hall, CB3290, University of North Carolina, Chapel Hill, 

NC 27599-3290; Internet: woodward@net.chem.unc.edu 

A number of “smart” motion-con¬ trol chips, commonly called “in¬ 
dexers,” are available that will 

do a bang-up job of generating accu¬ 
rate ramps and slews in stepper-mo¬ 
tor-driven actuators. But if the mo¬ 
tion profile demanded by an 
application is really peculiar, such as 
a trigonometric cosine curve (like 
that in this application example), the 
convenience of use evaporates 
quickly. 

The circuit shown uses an inex¬ 

pensive universal asynchronous re-
ceiver/transmitter (IM6402 UART) 
and a few additional devices to allow 
precise timing of step-by-step motor 
control via PC generation of RS-232 
character sequences (see the figure). 
Timing of arbitrarily complex step 
sequences will be as accurate as the 
crystal-controlled COM port baud 
rate (<< 0.1%), even when con¬ 
trolled from a “sloppy” program¬ 
ming environment such as inter¬ 
preted BASIC. 

Control of individual stepper sta¬ 
tor windings is achieved by connect¬ 
ing UART output bits directly to 
the motor drive circuits. Thus, by 
transmitting the appropriate ASCII 
character, motion-generation soft¬ 
ware can specify any combination of 
winding excitations. Carefully gen¬ 
erated sequences of characters can 
therefore produce any desired se¬ 
quence of steps. Clockwise full¬ 
speed rotation of the armature 
through a complete eight half-step 
cycle would be produced, for exam¬ 
ple, by transmitting the character 
sequence: “IAEDFBJH”. Counter¬ 
clockwise rotation results from sim¬ 
ply reversing the character order: 
“HJBFDEAI”. 
The phase-drive circuits illus¬ 

trated implement pulse-modulated 
constant-current via resistors RI, 
R2, and R3, and comparators A3 and 
A4. The specific circuit topology used 

An inexpensive UART combined with a few other devices mokes possible the precise timing of step-by-step motor control by implementing PC¬ 
based generation stepping waveforms directly from carefully selected RS-232 character sequences. 



SOT jiP RESET HAS 
26 TRIP THRESHOLDS AND 

4 TIMEOUT DELAYS 
♦ Open-Drain Output ♦ 6pA Supply Current 
♦ Guaranteed Over Temp. ♦ Transient Immunity 

TRIMMABLE pP RESET LETS YOU ORDER EXACTLY THE PART NEEDED1
MINIMUM RESET TIMEOUT DELAY 

I_ 1120ms J3__ lin« 140ms 

RESET 

S0T143 

MAX63I5US25D3 

MAX6315US31D1 

MAX6315US30D1 

MAX6315US29D1 

MAX6315US28D1 

MAX6315US27D1 

MAX6315US26D1 

MAX6315US25D1 

3.1 

3 0 

2.9 

28 

2.7 

2.6 

2.5 

MAX6315US50D1 

MAX6315US49D1 

MAX6315US48D1 

MAX6315US47D1 

MAX6315US46D1 

MAX6315US45D1 

MAX6315US50D2 

MAX6315US49D2 

MAX6315US48D2 

MAX6315US47D2 

MAX6315US46D2 

MAX6315US45D2 

MAX6315US50D4 

MAX6315US49D4 

MAX6315US48D4 

MAX6315US47D4 

1AX6315US46D4 

MAX6315DS45D4 

4AX6315US31D4 

4AX6315US30D4 

4AX6315US29D4 

•AX6315US28D4 

1AX6315US27D4 

MAX6315US26D4 

MAX6315US25D4 

5.0 

4 9 

4.8 

4.7 

4.6 

4.5 

MAX6315US i1[ 

MAX6315US30 

MAX6315U: ‘i 

MAX6315US. 

MAX6315US27Ù 

MAX6315US26D2 

MAX6315US25D2 

MAX6315US5003 

MAX6315US49O3 

MAX6315US48D3 

315DS47D3 

RESET TRIP 
THRESHOLD 

(V) 

GNC 
MAX6315 

TO ORDER' Fill in as part of the product name suffix: 

A. 25 to 50 for the reset trip threshold needed (2.5V to 5.0V) 
B. 1 to 4 for the reset timeout delay needed (1 for 1ms, 2 for 17ms, 3 for 140ms, 4 for 1120ms) 

In the example, reset trip threshold is 4.6V and reset timeout delay is 140ms. 
These products are trimmed at die sert to the different reset trip thresholds and timeout delays. 

1) Contact factory for minimum order sizes. 

Sample quantities are generally available on the following versions: MAX6315US44D1. MAX6315US26D1, MAX6315US44D2. 

Example: 
MAX6315US46D3 
25 to 50—J 
1, 2, 3, or 4-— 

MAX6315US26D2, MAX6315US46D3. MAX6315LS44D3, MAX6315US31D3. MAX6315US29D3. MAX6315US26D3. MAX6315US44D4, MAX6315US26D4 

FREE pP Supervisory Design Guide-Sent Within 24 Hours! 
Includes: Data Sheets and Cards tor Free Samples 

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample 
For Small-Quantity Orders Call (408) 737-7600 ext. 6380 

6:00 a.m. - 6:00 p.m. Pacific Standard Time 
http://www.maxim-lc.com 

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders. 

/klZJXMkl 
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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IDEAS FOR DESIGN 

' Linear Actuator Test Software 
• W.S. Woodward 

OPEN “COM1:9600,N,8,1, BIN" FOR RANDOM AS 1 
1010 INPUT “Enter Length of Excursion in Millimeters...0-22 “, M 

INPUT "Enter Speed Coefficient.. .0-1 ", S 
GOSUB 10000 'Build motion-control sequence-string 
PRINT "READYSETGO" 

1040 x$ = INPUT$(LOC(1), 1):' Clear out buffer 
x$ = INPUT$(1, 1): PRINT #1, ext$;' Wait for trigger, then extend 
x$ = INPUT$(LOC(1). 1) 
x$ = INPUT$(1, 1): PRINT #1, ret$:' Wait fortrigger, then retract 
IF INKEYS = “” THEN 1040 

GOTO 1010 

10000 ' Half-Cosine Move-String Builder Subroutine 

' Enter with M=Length of move In millimeters 

... S=Speed Coefficient: 0<S<=1 
' Exit with EXT$=Extension String ... RET$=Retraction 

STS = “IAEDFBJH”: ' List of Extension-Motion Half STep States 
ext$ = ret$ = *” HAM = 10.7 * M: Q = S / HAM 

FOR I = OTO 3.14159/Q 
Y = HAM • (1 • COS(I • Q)) 
NXSS = MID$(ST$, (Y AND 7) + 1, 1): ext$ = ext$ + NXSS 
ret$ = NXSS + ret$ 
NEXT 

RETURN 

here, in which a portion of the sense 
resistance (R2, R3) is independent 
for each winding pair, and a portion 
(RI) is common to both, maintains 
constant motor power dissipation 
over the half-step excitation se¬ 

quence. This works by reducing the 
winding current by a factor of (RI + 
R2)/(2R1 + R2) = 4.5Z6.3 = 0.71 = 24/2 
for those steps where both windings 
are driven simultaneously. 

The Airpax Inc. linear actuator 

mentioned in the schematic (C&H 
Sales, stock number SSM9201) pro¬ 
duces a movement of 0.001 inches per 
half-step at rates of up to 960 Hz, and 
was used with the circuit and exam¬ 
ple program (see the listing). 

Circle 523 

Improved Rotary Encoder 
MICHAEL ECK 

Computer Designs, 71 Hillcrest Rd., Martinsville, NJ 08836; 
(908) 356-5838; fax (908) 805-0731. 

Although the design presented in 
“Rotary Encoder For Servo¬ 
Loop Apps,” (ELECTRONIC DE¬ 

SIGN, Sept. 16, 1996, p. 99) will un¬ 

doubtedly work, a more elegant solu¬ 
tion for interfacing an encoder to a 
counter is to simplyuse the 74LS191 
counter IC. This chip has a single posi¬ 

tive-edge-triggered clock and a 
DOWN/UP mode control pin (see the 
figure). When connected as shown, 
the rising edge of the clock always oc¬ 
curs while the mode control is high 
during counter-clockwise rotation, 
causing the counter to count down. 
Conversely, during clockwise rotation, 
the rising edge of the clock occurs 
when the mode control is low, causing 
the counter to count up. Using this IC 
completely eliminates the need for the 
74LS73 in the original design. 

A 
(clock) 

A 
(clock) 

B 

(down/up) 

Counter-clockwise 

B 

(down/up) 

Clockwise 

02 03 00 01 02 03 00 01 02 03 

74LS191 74LS191 74LS191 

13 13 

-OLoad 

DOWN/UP 

ENABLE 

PO PI 

QO 01 

CLOCK 

DOWN/UP 

ENABLE 

PO P1 

DOWN/UP 

ENABLE 

PO P1 

RIPPLE 

P2 P3 LO P2 P3 LO 

RIPPLE 

P2 P3 LO 

RIPPLE — 

14 
CLOCK CLOCK 

5 
4 

5 
4 

An improvement on a previously published Idea For Design, this rotary encoder employs a single positive-edge-triggered clock and a DOWN/UP 
mode control pin. It eliminates the need for the 74LS73 in the original version. 



PROTECT CARD SLOTS 
AGAINST SHORTS & OVERLOADS 

High-Side Switches with Adjustable Current Limit 
The MAX890L-MAX895L family of P-channel high-side switches features user-set current limiting. Fast 
response time (2psec) prevents system gitches/resets during plug-ins when heavy capacitive loads and short 
circuits occur. A logic FAULT output alerts a microprocessor in the event of a short. 

♦ 90mQ On-Resistance (at 3V) 
♦ User-Set Current Limit: 

30mA to 1A 
♦ Thermal Overload Protection 
♦ Very Small Size 
♦ 10pA Supply Current 
♦ 0.1 pA Shutdown Current 
♦ 2.7V to 5.5V Input Range 

PART 
Ron 

MAXIMUM 

CURRENT 

(A) 

SINGLE/DUAL PACKAGE 

MAX890L 0.09 1 Single 8-pin SO 

MAX891L’ 0.15 0.5 Single 8-pin pMAX 

MAX892L* 0.3 0.25 Single 8-pin pMAX 

MAX894L 0.15 0.5 Dual 8-pin SO 

MAX895L 0.3 0.25 Dual 8-pin SO 

* Future product— contact factory for availability. 

FREE Power Supply Design Gulde-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 
For Small-Quantity Orders Call ¡408) 737-7600 ext. 6380 

6:00 a.m. - 6:00 p.m. Pacific Standard Time 
http://www.maxim-ic.com 

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders. 
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Introducing The New Colar 
DSO Family From LeCroy 

Get the Complete Picture with our 
color DSOs. Our innovative approach 
to the use of color gives you... 
• Analog Persistence, an analog view 
of your signals with millions of data 
points stored in memory for com¬ 
plete analysis. 

• A 9" Color Viewing Area, with 
a 50% larger viewing area than 
a conventional 7" display. 

• Full Screen Mode allows you to 
toggle the menus off and utilize the 
entire viewing area for your signal. 

• Transparent Display Mode allows 
you to clearly differentiate overlaid 

signals. Overlap area is shown in 
a unique color and managed dynami¬ 
cally as waveforms are updated. 

But that’s not all! Not only a unique 
implementation of color to save you 
time, we also give you the complete 
picture with the best capture and 
analysis features all driven by 
a PowerPC™’ microprocessor. 

If you are a DSO user, or plan to 
purchase one in the next 12 months, 
get a FREE Panoramic 35mm camera 
by requesting more information 
on our new color DSOs. 

LeCroy 
1-800-4-LeCroy 

http://www.lecroy.com 

Offer good only while supplies last. 
• Trademark of IBM Microelectronics 

READER SERVICE 157 



PEASE PORRIDGE 
BOB PEASE 

What's All This 
FLOOBYDUST Stuff, 
Anyhow? (Part 5) 
A JACK-KNIFE is Handiest when at Hand: I have carried a pretty 

good jack-knife for about 50 
years. But it wasn’t the same jack¬ 
knife, it was about 40 different knives. 
Obviously, it’s easy to lose a jack-knife, 
or leave it behind. I’ve done it dozens of 
times. It is not just annoying because 
it’s expensive to buy the replacement 
knife; you may have to wander around 
without any knife for a while until you 
have a chance to buy one. (You can 
partly alleviate this by buying 2 or 3 
knives when they are on sale....) 

Recently, my friend Will Frangos 
said, “Take a look at my Swiss-Army 
knife. Have you ever seen one with a 
blade this narrow?” I agreed; it looked 
like he had been using it and sharpen¬ 
ing it for many years. He explained 
that he, too, always used to lose his 

BOB PEASE 
OBTAINED A 
BSEE FROM MIT 
IN 1961 AND IS 
STAFF 
SCIENTIST AT 
NATIONAL 
SEMICONDUCT¬ 
OR CORP., 
SANTA CLARA, 
CALIF. 

knife, every few 
months—but he 
decided to tie it to a 
cord, a tether tied 
to his belt, so it 
would not get lost. 
Consequently it 
was going strong 
after 10 years. 
I thought about 
that, but I didn’t 
like the idea of a 
simple cord. If it 
was long enough to 
let me do useful 
work, the cord 
would be too floppy 
and bulky. I re¬ 
membered the re¬ 
tractable cable for 
keys that key 
shops sell. I bought 
one. The legend 

stamped onto its back reads: “ ‘KEY-
BAK’, US Patent 2732148. Mfd. & Ex¬ 
ported by West Coast Chain Mfg. Co., 
Box 9088, Ontario Canada. Distributed 
by CTL Co., Wausau WISC. Assy, in 

Mexico.” This little reel, about 2-in. di¬ 
ameter by 1/2-in. thick, and weighing 
just 2 ounces, clips on to my belt. 
When I need my knife, this cable 

reels out of the reel, as much as 4 feet. 
When my work is done, the cable reels 
back in. In addition, I put in a double 
strand of black shoelace to link from the 
knife to the cable. Then, when the cable 
is all the way up, the knife sits comfort¬ 
ably in the bottom of my pocket. I won’t 
be buying very many knives for a 
while. If you like to carry a jack-knife, I 
can recommend this. 

I got a copy of that old patent. The 
original design had a light chain. The 
newer version with the cable seems 
nicer. Some key stores sell that “Key-
Bak” for about $14. Others sell it for 
$8. Whatever. 
A while back, I had a dream where I 

was trying to protect a couple of old 
ladies from a vicious snarling, threat¬ 
ening monkey. I got out my jack- knife, 
and I confronted the monkey. Soon the 
monkey made a savvy move, and bit 
my hand—and grabbed the knife. But 
not for long, as he did not comprehend 
the return spring that brought the 
knife back to me before he could bite 
the shoelaces. Even in dreams, a jack¬ 
knife is a handy gadget.... 
MEASUREMENT ERROR? NO, 

a thinking error. A while back, in my 
Measurement Stuff Column, I said 
that my thumbnail was 12 milli-inches 
thick—and thus just 0.45 millimeters, 
not a whole millimeter as the Trivia 
Man said. One reader caught me up: 
“Bob, 12 milli-inches is NOT 0.45 mm, 
it is 0.3 mm.” I went back and checked 
my math. Obviously, I had divided by 
25.4, when I shoulda divided by 39.37. 
That’s pretty dumb! 

I usually am careful to start out: “1 
meter is 39.37 inches, and 1 cm is 39.37 
centi-inches, and 1 mm = 39.37 milli-
inches. Then 0.3 x 1 mm would be 
about 12 milli-inches.” IF you start 

from basic definitions, and use COR¬ 
RECT dimensional analysis, you can 
avoid being fooled. I recommend good 
dimensional analysis. More later. 
NOTE: While we all know 5280 feet 

is a mile, it is also useful (and conve¬ 
nient) to know that a kilometer is 
about 3280 feet, so when you are work¬ 
ing with elevations, you can work with 
that. A mountain at 3,000 meters is 3 x 
3280 feet high, or about 9840 feet. 
Much more precise and useful than 
“0.62 mile.” 

However, it is a surprise to find 
that 3280 feet and 10 inches is EX¬ 
ACTLY 1 kilometer. Not just approx¬ 
imately, or within a couple ppm, but 
EXACTLY. (Note, 2.54 cm is NOT ex¬ 
actly an inch. It’s exactly 2 ppm 
shorter than an inch.) 
When we did the Column on Mea¬ 

surements, a few months back, Roger 
Engelke, formerly the Chief Copy Ed¬ 
itor at Electronic Design was horrified 
by my usage of “milli-inch,” because he 
could not find it in any dictionary. But 
we got it published, anyhow. If he sees 
“centi-inch,” he’ll just DIE. 
Maybe I should explain about the 

“ranchette.” The “ranchette” is a unit 
of area defined as 1/2 pico-acre. The 
ranchette is exactly the size of a round 
emitter 1.0 milli-inches in radius (well, 
0.9983 milli-inch), so it really is handy 
when dealing with large matched 
pairs of transistors. NO, I did not in¬ 
vent the “ranchette.” I read about 
that, years ago. Yeah, let’s include this 
and give Roger a hard time. Mean¬ 
while, does anybody know to whom 
we should give “credit” for inventing 
the “ranchette?” 
LAPTOPS— OKAY, you have seen 

me swap letters back-and-forth with 
several guys who talked about the ad¬ 
vantages of the Tandy Model 100 or 
Model 102. And you know my opinion 
of hog-at-the-trough Pentium comput¬ 
ers, fancy window-type formats, and 
power-hungry color LCD displays. 
(Heck, I cannot type at 166 MHz, 66 
MHz, 66 kHz, or even 66 Hz. How 
about you?) 

So you won’t be surprised to hear 
that I got me a Model 102 from one of 
my readers who was going to give his 
to the Salvation Army. I figured that 
anybody who bought it at the Salvation 
Army would not know what it’s good 
for. But I would. So I made it a home. 

Good news—the keyboard is full-

187 

/
 M
A
R
C
H
 3

, 
1
9
9
7
 



PEASE PORRIDGE 
BOB PEASE 

sized, and QUITE adequate and com¬ 
fortable. NOT chiclets. Good news— 
the version with the full “32k” has an 
actual 29 kbytes of memory available, 
which is usually enough for an all-typ¬ 
ing weekend or a 3-day business trip. 
Excellent news— the battery life (4 al¬ 
kaline AA cells) is over 16 hours, and I 
can fill it up with 28k of typing in less 
than that. 
The display is just 8 lines by 40 

characters, but I can live with that. 
Moving around on the display is not 
very quick—but it’s livable. 

The little $10 cable and the $20 soft¬ 
ware that you need to transfer a file 
into a PC are a piece of cake. Its Word 
Processing system is quite adequate, 
and sufficiently user-friendly. Not a 
bad machine. The Model 102 weighs 
just 3 lb, slightly less than the older 
Model 100. It’s like new. It will proba¬ 
bly last forever. 

If you are interested in a good old 
Model 100 (ballpark of $250) or a clean 
Model 102 (about $450), contact 
Richard Hanson. You can e-mail him at 
richard.hanson@pcld.com; or fax to 
(510) 937-5039; or phone to (510) 932-
8956; or write to Club 100, P.O. Box 
23438, Pleasant Hill, CA 94523-0438. 
These computers USED to be cheap, 
but now as they are getting better ap¬ 
preciated, the prices are going up. 
What that means is that Mr. Hanson 
will be able to make enough $ to keep 
them running for over 5 or 10 years 
more. I’ll cheerfully pay to make sure 
that happens. 
POSTAGE BY THE OUNCE— 

Recently, I got a letter from a guy ask¬ 
ing for the answer to last year’s April 
Fool’s question on zenering the emit¬ 
ter of a transistor. He was nice enough 
to put in a SASE for my convenience. 
BUT he put two stamps on it. Well, 
perhaps he could not be POSITIVE 
my reply would not be over 1 ounce, so 
he put on two stamps. 

Then I looked at his letter to ME. He 
put two 32-cent stamps on that, TOO— 
and he just had two pages in it. Hey, I 
like oui- postal service pretty well, but I 
hate to pay them double. I like to put 
just enough STUFF into my envelope 
to bring it up to 0.95 ounces, or 2.95 
ounces, or whatever. I like to get my 
money’s worth whenever I send a let¬ 
ter. That often requires me to leave out 
a couple clippings that will be sent later. 
When I am sending JUNK, I have to 

weigh it. But when I am just sending 
letters, I knowT that 4.8 pages of ordi¬ 
nary photocopy paper, when put in an 
NSC envelope, weighs just under 1 
ounce. If I want to send 10 pages, that’s 
still under 2 ounces, and costs 55 cents. 
NOTE: A lot of people know that the 
second ounce (and each succeeding 
ounce) does not cost 32 cents—it just 
costs 23 cents. So 7.9 ounces will cost 8 x 
0.23 + 0.09, or $1.93. This is easily done 
with six 32-cent stamps phis a 1-cent 
stamp. It’s a lot cheaper than just 
throwing on EIGHT 32-cent stamps. 

(But when you get up to 13 ounces, 
which sounds like it should cost $3.08, 
STOP. From 13 ounces to 2 lb, it is a 
flat rate of $3.00, for First Class mail 
(“priority mail” = air mail.)) 

Postage for AIR Mail to overseas 
locations does cost 60 cents for the 
first half-ounce, BUT only 40 cents for 
the second half-ounce. So a full 1.9-
ounce letter costs $1.80—NOT $2.40. 
The post office does not publicize this 
very much. 

Mail to Canada is 46 cents for the 
first half-ounce, and 52 cents for the 
first ounce. From there on it is nonlin¬ 
ear; 72 cents for 1.99 ounces, and 95 
cents for 2.99. Postage to Mexico is 
nonlinear, too. 
A friend once sent me a letter with 

78 cents worth of stamps—enough 
postage for 2.9 ounces. But the letter 
did not seem heavier than 2 ounces. I 
weighed it. It was about 1.95 ounces— 
and 55 cents shoulda been enough. I 
called him up and asked why he put on 
78 cents. He said he checked it at his 
company mailroom, and it was just 
over 2 ounces. I suggested he should 
get those scales checked for calibra¬ 
tion. He did, and they were right on. So 
was MY scale—right on. 
We figured out later he was in a 

damp, humid climate. By the time his 
letter got to me, it had gotten enough 
drier to have fallen from 2.05 ounces to 
below 1.98 ounces. If you live in a damp 
place, and if you had a letter that was 
just 3.02 ounces, and if you only had 78 
cents of stamps, you could put the en¬ 
velope in your toaster-oven at 150 de¬ 
grees for a couple of minutes. Then it 
would drop down below 3 ounces, and 
would go legally for 78 cents instead of 
$1.01. This is not always a great way to 
save money, but if you are about out of 
stamps (and if you have already 
snipped off the borders of the paper) 

this is a possible way to get the weight 
down just a little. 

But, in general, as a rule of thumb, if 
your envelopes are not extremely 
heavy, you can mail AT LEAST 4 
pages, and usually 4-1/2 pages, of ordi¬ 
nary paper, for 32 cents. If you have 
random stuff, you could check to see if 
it weighs less than 9 new zinc pennies 
(pennies made after 1985)—and THAT 
would be less than an ounce. Okay? If 
you are not sure, make up an envelope 
full of stuff that ought to weigh 1 
ounce, and take it to the post office, and 
fiddle with the contents until it weighs 
just 1 ounce. You can keep that letter 
and use it for calibration. Calibrate 
your scales, and save money. 
By the way, how often do you read¬ 

ers write a small RS. on a small piece 
of paper, fold it over 3 or 4 folds, until 
it is like a popsicle stick, and poke it 
into an envelope, along the glued 
joints, after you sealed it? I do it often. 
MOISTURE DETECTOR—Re¬ 

cently, I had a drain clog, and my dish¬ 
washer started to pump water all over 
my kitchen counter and onto the floor. 
After I cleaned up the puddles, I de¬ 
cided to make a moisture detector. I 
just happened to have around a couple 
of 12-V “buzzers.” I tried four differ¬ 
ent buzzers from Radio Shack: Models 
273-055A, 273-059, 273-029, and 273-
060. These are all adequate as a beeper 
or noisemaker, and all are priced rea¬ 
sonably at $2 or $3. 

I took an old 9-V battery and some 
old copper-clad, and a little 9-V connec¬ 
tor (that I’d salvaged out of the top of a 
dead 9-V battery). I got an old piece of 
wire (that was the handle for a Chinese-
food take-out basket). I decided that 
was JUST stiff enough and just springy 
enough. I soldered it to two separated 
areas on the copper-clad (where I had 
sawed with an old hacksaw to insulate 
them.) The two separate wires I ad¬ 
justed so they would short out, with 
normal spring-loading. Then, I put an 
aspirin between the two wires. When 
the aspirin got wet, the wires would 
short out—and the buzzer would buzz. 
My wife said, “The aspirin won’t dis¬ 

solve. It takes stomach acid to dissolve 
the aspirin.” I told her I had always 
heard aspirin was good for this. So I 
put some water on the aspirin as a test. 
Sure enough—the beeper began to 
beep—in about 10 minutes. Not the re¬ 
sponse time I wanted!! But a half of a 
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PEASE BOOKED! 
NOTORIOUS “ANALOG OUTLAW” SIGNS ON FOR U.S. LECTURE TOUR. 

For throwing computers out of windows and other crimes against digitalisai, National Semiconductor's infa¬ 
mous Bob Pease —aka “The Analog Outlaw”— has been asked by the authorities to explain himself and his 
work in an upcoming seminar “What’s All This Analog Stuff, Anyway?” Don’t miss this once-in-a-lifetime event. 

REGISTER NOW! 

At the seminar, you'll learn about all sorts of analog stuff, including “BOBB,” cool op amp tricks, regulator 
applications, 4 Quad analog dividers and, of course, airborne computers. So sign up now. It’s only 50 bucks. 
The Lecture is from 9am-12pm and includes breakfast. Just fill out the form at the bottom of the ad, rip out 
the page, and fax it to the number on the mug shot. And prepare yourself for the ultimate analog experience. 

THE ANALOG OUTLAW TOUR 1997 
LOS ANGELES/LONG BEACH. CALIFORNIA, MARCH 3 • SEATTLE, WASHINGTON. MARCH 24 • DENVER. COLORADO. APRIL 11 • DALLAS/n. WORTH. TEXAS. APRIL 14 • MINNEAPOLIS. 

MINNESOTA. MAY 9 • CHICAGO, ILLINOIS. MAY 12 • ROCHESTER. NEW YORK. JUNE 9 • BOSTON, MASSACHUSETTS. JUNE 12 • DAYTON, OHIO, JULY 14 • SANTA CLARA. CALIFORNIA. JULY 16 

To register fill in and fax this ad to (201) 393-6073 

Name:_ Number of tickets:_ 

Company: __ Seminar date:_ 

Address :_ 

Credit card #:_ __ Type:-
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Need some help 
with that? 

Turn your 
excess inventory 

into a 
tax break 

and help 
send needy 

kids to college. 

Call for your 
free guide 

to learn how donating 

your slow moving 
inventory can 

mean a generous 
tax write off 

for your company. 

Call (708) 690-0010 

P. O. Box 3021 
Glen Ellyn, IL 60138 
Fax (708) 690-0565 

Excess inventory today.... 
student opportunity tomorrow 

sugar cube works better and faster. It 
collapses and fires in about 6 seconds. 
The only minor problem I foresee is if I 
put this in a cellar to detect for leaks, 
would dampness cause any false 
alarms? Or would the ants attack it? 
Still, it could help warn about problems 
with leaks or water-heater failures. 
THERMOCOUPLES?? A friend 

asked me what kind of a thermocouple 
puts out 700 mV, like the one in his gas 
stove? Well, we know that does not 
iw at 2000°C, so it must not be any or¬ 
dinary 40 pV/°C thermocouple. It 
probably uses some kind of exotic met¬ 
als or semiconductors. Can anybody 
tell me what is used in them? I’d like to 
know. It is obviously not a thermopile 
or stack of several thermocouples. 

SMOG, REVISITED—I got a lot 
of information (and a lot of disinforma¬ 
tion) about smog. To this day, the State 
of California (and almost all the “me¬ 
dia”) do not give a fair or correct defin¬ 
ition of what a “gross polluter” is, nor 
do they talk about the best way to 
avoid having your car declared one— 
by getting it adjusted and repaired 
and tested before you take it in for the 
official tests. SIGH. 
We DID learn that the State of Cal¬ 

ifornia cannot confiscate your car just 
because it does not pass a smog test. 
HOWEVER, in some cities, such as 
San Jose or Santa Cruz, they have 
“abatement programs.” The local 
“abatement officer” can “abate” your 
car right out of your driveway, if it is 
not registered, and can scrap it, and 
take the $3000 abatement charge, and 
sell it to some darned refinery or other 
polluter. Wonderful.... 

(Heyyyyy — a car that is not regis¬ 
tered, and is not on the road, does not 
emit any smog at all. How come they 
think they are cutting smog by junk¬ 
ing such a car????) 

TIP: If you buy some shoes, and you 
like them, go back and buy another 
pair before you forget. If you wear the 
two pairs of shoes alternately, they 
will last longer. And, that way, you 
won’t be cross to discover, when they 
are worn out, that you cannot buy 
them any more! 
A friend brought in his new GPS re¬ 

ceiver, and we went out in the parking 
lot to compare his data to mine. Some¬ 
times his receiver made a 50-meter 
lurch—and mine didn’t. Sometimes 
my receiver made a 40-meter jump— 

and his didn’t! I surely was not expect¬ 
ing that. I had expected many of the 
lurches to be the same! Still, both gave 
acceptable accuracy. (Even if they did 
both list the elevation at -100 or -180 
feet.) And they’ll get better in a couple 
years when the Ail’ Force turns off the 
noise. But, beware, as it is claimed that 
some older GPS receivers may experi¬ 
ence “millennium” problems as early 
as August 1999. 
BOOK REPORT—I got a good 

book in the mail yesterday, written by 
Jim Smith (of Cambridge Manage¬ 
ment Sciences, formerly The Phoenix 
Group) about Quality. He debunks a lot 
of myths about Quality. He explains 
why certain “Quality” procedures are 
good, and others are bogus. I am rec¬ 
ommending to our librarian to get a 
copy or two. It is a big book, 520 pages: 
“Optimizing Quality in Electronics As¬ 
sembly: A Heretical Approach,” by 
James Smith and Frank Whitehall 
(McGraw Hill). Costs about $50. 

I haven’t found too many places 
that deal with the design of ICs, as it 
mostly deals with the assembly of 
ICs. So it should be of great value to 
our customers, and to us, when we are 
communicating with our customers. 
Good writing. He points out the 

flaws in “the customer is always right, 
so give the customer the Quality he 
asks for.” He DISMANTLES the Six-
Sigma theories. He sorta likes a lot of 
the ideas of Juran, Deming, Crosby, 
and Feigenbaum—but not ALL of 
their ideas. I was pleased to see that he 
likes about ALL the ideas of Eliyahu 
Goldratt (The Goal). Conversely, he 
does mention Genichi Taguchi and his 
methods. He then prints some nice ex¬ 
cerpts of how I was able to show that 
Taguchi’s “optimal” regulator was not 
regulating at all (electronic design, 
June 10, 1993, p.85). Anybody who is 
that realistic about Taguchi, and who is 
VERY SKEPTICAL of ISO 9000, 1 
gotta like. A lotta good stuff in there. I 
have not finished reading all of it, but 
I’ve read half and skimmed the rest. 

All for now. I Comments invited! 
RAP / Robert A. Pease / Engineer 

Address: 
Mail Stop D2597A 
National Semiconductor 
P.O. Box 58090 
Santa Clara, CA 95052-8090 
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IC DESIGN? 

libraries make up the industry’s most foundries around the world to provide 

extensive IP catalog. And it’s only available virtually unlimited access to proven physical 

from Mentor Graphics. libraries. Now you can access this extensive 

Call us today at 1-800-547-3000, collection of IP— including memories, data 

Dept. M2 16, for more information about paths, standard cells and I/O cells— while 

our IP strategies and solutions. Or visit our leveraging the foundries' enormous, high-

Web site at www.mentorg.com. yield manufacturing capacities. 

And take a giant step forward in the And we can help you integrate 

development of your next IC. these libraries seamlessly into your next 

1C design, no matter which industry¬ 

standard tools you are using. (That’s right. 

Even if they’re not ours.) 

Together with our own soft cores 

THE POWER TO CREATE and advanced design services, these physical 

Where 

Why start at ground level, when you 

could be shaving months and dollars off your 

design cycle? Or adding value in the form 

of unique features and higher performance? 

Physical libraries can do both at the 

same time, using existing blocks that have 

already been proven in silicon. No other 

form of intellectual property (IP) gives you 

a faster start on your IC design. 

And no other independent IP 

vendor provides access to a wider range 

of physical libraries than Mentor Graphics. 

Through our Inventra" business unit, 

we’ve partnered with semiconductor 

E INTELLIGENT. APPROACH TO INTELLECTUAL PRC 
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Regarded by industry leaders as the most in-depth, advanced developers conference of the year. 

Plug yourself into the world's 
premier PCI/USB conference. 
PCI Plus Developers' Conference and Expo 
April 14th -18th, 1997 
Santa Clara Convention Center 
Santa Clara, California 
This is it! The one show 
you won't want to miss. 

■ Be among the very 
first to view many new 
product introductions 
and evaluate important 
products from more than 
100 leading companies. 

■ Learn about specific 
releases of new standards 
for several major tech¬ 
nologies including Hot 
Plug PCI and PCI Power 
Management 

■ Enjoy the opportunity 
to mix and speak infom-
ally with many of the 
most prominent industry 
leaders 

Bus, PC/104 Plus, AGP, 
IPCI and PCI Power 
Management. 

PCI Plus delivers the tech¬ 
nical information you 
need to succeed. Subjects 
for exploration will 

■ Discover important 
answers, essential solu¬ 
tions and exceptional 
contacts by attending PCI 
Plus '97 in April 

Five full days of tutorials 
and technical sessions 
encompassing the follow¬ 
ing technologies and 
more: CardBus, Compact 
PCI, Hot Plug PCI, Indus¬ 
trial PCI, l20, IEEE 1394, 
Miniature Card, PCI, 
Small PCI, Universal Serial 

include: system integra¬ 
tion, software design, 
disk controllers, hard¬ 
ware design, chip sets, 
power management, 
embedded applications, 
programmable logic 
devices, motherboards, 
board computers, test & 
validation, cardbus, 
peripheral design, FPGA's, 
hot swapping, DSP, data 
acquisition, simulation, 
portable design and ASIC 
Macro's. 

Learn directly from more 
than one hundred of the 
most prominent industry 
leaders - talented design¬ 
ers who actually created 
the specifications. 

PCI PLUS 
PCI. USB. CARDBUS. 120. MINIATURE CARD A MORE 

Developers’ Conference and Expo 

Conference Producer 
11838 Bernardo Plaza Ct 
San Diego, CA 92128-2414 

Produced by Annabooks 
Conferences and PC2
Consulting LLC, in coop-

eration with 
EDN. Sponsor¬ 

ed by Texas Instruments. 

Texas 
Instruments 

Co-sponsored by Byte, 
Computer Design, 
EETimes, ECN, Electronic 
Design, Electronic News 
and RTC. This conference 
is endorsed by PCI SIG. 

See our website for regular program updates and complete 
registration information://www.annabooks.com 

OR FEEL FREE TO CONTACT US BY PHONE, FAX, E-MAIL OR THE U.S. POSTAL SERVICE. THE CHOICE IS YOURS. 
Telephone: 800-690-3858 or 619-673-0870, fax: 619-673-1591, e-mail: pci@annabooks.com 
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MARKET FACTS 

Setting The Periodic Table 

Contrary to the doommongers who 
said that silicon would have the 
shelf life of an apple pie, the ma¬ 

terial appears to have the lasting 
power of a twinkie. Despite the 
shrinking price tag of DRAMs, the 
semiconductor industry continues to 
soar, with silicon as the leading mate¬ 
rial in semiconductor devices. Be¬ 
cause semiconductors have become 
far more functional, more companies 
are investigating alternative materi¬ 
als to compliment silicon. One of the 
biggest markets for these materials 
is wireless devices. With frequencies 
swinging out of the range of silicon 
functionality, wireless products are 
providing a breeding ground for sili¬ 
con alternatives. In a new report 
from the Business Communications 
Company, “RGB-196A, Surging Mar¬ 
kets for Silicone Alternative Materi¬ 
als: II-VI Materials and Devices,” 
two standouts, cadmium telluride 
(CdTe) and zinc sellenide (ZnSe), are 
showing the power of niche material 
marketing. Predicting the growth of 
CdTe-based devices and substrate 
material, the report expects that 
market will expand from $108.8 mil¬ 
lion in 1996 to $126.8 million in 2001. 
The average annual growth rate for 
CdTe materials is estimated at 3.1% 
in the period between 1995 and 2001. 
CdTe has found its niche in the in¬ 
frared radiation (IR) detection mar¬ 
ket. One drawback, though, is that in 
designing IR detection systems 
based on CdTe, engineers must take 
into account that these materials 
must be kept cool to operate effec¬ 
tively. Spurring competition, compa¬ 
nies are researching new systems for 
room-temperature operation based 

on other alternative materials. CdTe 
materials manufacturers also are at¬ 
tempting to design room-tempera¬ 
ture capable systems. The ZnSe ma¬ 
terials market is estimated at $2.2 
million in 1996 and pro¬ 
jected to explode to 
$52.3 million in the first 
year of the next cen¬ 
tury. The average an¬ 
nual growth rate, ac¬ 
cording to Business 
Communications, is 
85%. Classified as an¬ 
other niche market ma¬ 
terial, ZnSe is primarily 
used in blue-light emis¬ 
sion. With the bulk ma¬ 
terials now available 
and the blue diode laser 
problems fixed, ZnSe 
appears to be a player in 
the blue LED scene. Another alter¬ 
native material compared to silicon 
in the report is gallium arsenide 
(GaAs). In pitting the alternative 
against silicon, the higher energy¬ 
band gap (1.4 eV) and electron mobil¬ 
ity (6000+ cm“/V-s) stood out for 
GaAs. Silicon’s energy band gap 
measures 1.12 eV, while its electron 
mobility clocked in at 1300+ cm^/V-s. 
Lowering GaAs’ carrier concentra¬ 
tion and raising resistivity, the 
higher energy-band gap allows fabs 
to produce a more isolated device. 
Continuing the debate from the sili¬ 
con side, GaAs takes about three 
times as long to dissipate heat than 
silicon. But, the alternative material, 
with electrons moving five times 
faster than silicon’s runs at lower 
power and produces less heat. When 
it comes to high temperatures, 

though, silicon wins. Even at 1000°C, 
single-crystal silicon wafers barely 
change. GaAs, on the other hand, 
starts to decompose at 600°C, drop¬ 
ping arsenic along the way. Just for a 
quick chemistry rehash, Group II el¬ 
ements are zinc, cadmium, and mer¬ 
cury. Group III elements are alu¬ 

minum, gallium, and indium. 
Elements found in Group IV are car¬ 
bon, silicon, arrl germanium. Group 
V elements are nitrogen, phospho¬ 
rus, arsenic, and antimony. Finally, 
the two elements in group VI are se¬ 
lenium and tellurium. Elements in 
Group IV may be used in pairs or on 
their own, while elements in the III 
and V Groups and those in the II and 
VI Groups must be paired together. 
The RGB-196A “Surging Markets 
for Silicone Alternative Materials: 
II-VI Materials & Devices” report 
discusses the different combinations 
and the devices made from them. F or 
more information, contact Business 
Communications Company Inc., 25 
Van Zant St., Norwalk, CT 06855; 
(203) 853-4266; fax (203) 853-0348; 
Internet: http://www.buscom.com.— 

DS 

Worldwide II-VI Materials 
and Devices Market 

CdTe-based devices and substrate material 

. ZnSe-based devices and substrate material 
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40 YEARS AGO IN ELECTRONIC DESIGN 

Solid-State Oscillator for Microwaves 
Successful operation of a revolutionary solid-state device, which will oscillate 

at microwave frequencies, has been achieved at Bell Telephone Laboratories by 
Dr. Harold Seidel, Dr. Derrick Scovil, and Dr. George Feher (shown in the photo, 
left to right). The experiment produced oscillations at 9000 Me with a power out¬ 
put of about 20 pW. Operation at 
much lower and higher frequen¬ 
cies is possible with proper choice 
of solid-state materials and oper¬ 
ating conditions. Scientists be¬ 
lieve it is only a question of time 
until microwave amplification can 
be obtained employing crystalline 
materials and operating under 
the same physical principles. One 
of the outstanding characteristics 
of the device is that it is expected 
to have very low noise compared with conventional microwave devices. 

The development represents the first successful application to a solid-state 
device of the “maser” principle. “Maser” was first demonstrated for molecular 
beams in gases in 1954 by Professor C.H. Townes and his collaborators at Co¬ 
lumbia University. They coined the won! “maser” which stands for “microwave 
amplification by stimulated emission of radiation.” Because it operates with 
electron spins in a paramagnetic crystal, theory predicts that it should have very 
low inherent noise compared to ordinary electronic oscillators or amplifiers 
which depend on the motion of charged particles at high temperatures. There¬ 
fore, it may be possible to amplify extremely weak radio signals—signals which 
may be several hundred times weaker than those usable at present. An as am¬ 
plifier, it should be moderately broadband with a bandwidth of the order of 100 
Me, and easily tuned since its frequency is proportional to the applied magnetic 
field. Preliminary theoretical estimates indicate that a noise figure correspond¬ 
ing to thermal noise at perhaps 5 or 10 degrees Kelvin should be attainable. This 
is hundreds of times better than is now available with conventional microwave 
circuitry. (Electronic Design, March 1, 1957, p. 6) 

Limited space prevents us from publishing the article in its entirety, but it 
does mention that the crystal is made of gadolinium ethyl sulphate immersed in 
liquid helium at reduced pressure, providing a temperature of 1.2 K.—SS 

New Books: Electrons, Waves and Messages, John R. Pierce, 
Hanover House, Garden, City, N.Y., 318 pages, $5.00 

Chances are that you wall be fascinated and illuminated with these lucid, in¬ 
tellectual descriptions. Why do you sometimes get “snow” in your television pic¬ 
ture? Will a machine ever be able to write detective stories? Can people in a 
rocket ship be kept from freezing, and will you be able to talk to them on a tele¬ 
phone? The answers to these questions and the why of the answers are pre¬ 
sented in this book. Chapters on electric fields, waves, and Maxwell’s equations 
will no doubt “refresh” the understanding of the brightest engineer. After pro¬ 
viding this general background of basic electronic principles and how they are 
applied, the author discusses amplifiers, television, radiation, microwave sys¬ 
tems and the most important problems in electronics. The book contains chap¬ 
ters on communication theoiy and noise, relativity and the future of electronics. 
In an entertaining style, Dr. Pierce has attempted to explain electronics to the 
general reader and to acquaint technically trained people with specialties other 
than their own. (Electronic Design, March 1, 1957, p. 179) 

It’s undoubtedly dated, but this sounds like a very interesting book, particu¬ 
larly since the author, John R. Pierce, was a science-fiction author (under a 
pseudonym) as well as a leading satellite communications scientist at Bell 
Labs. —SS 

Y2K UPDATE 

Call Peter de Jager*, there’s an 
automated solution to the 
“millennium bug!” 

Like a gigantic flyswatter, Data 
Integrity has introduced its Mil¬ 
lennium Solution for Cobol. The 
patent-pending technology goes 
directly into the code, correcting 
the potential data miscalculations 
that will arise with the Year 2000 
date change. 
The Millennium Solution is de¬ 

signed to work only with the lines 
of code that are directly affected. 
It does not change program logic, 
data files, or archival data. Ac¬ 
cording to the company, this tech¬ 
nique dramatically reduces the 
software testing time and cost. 

The solution works by using the 
affected programs’ existing data 
definitions and database struc¬ 
tures to find and fix the date code. 
The Millennium Solution does not 
require any expansion data or spe¬ 
cial encoding of fields. 

In beta testing, enterprises 
have applied the solution to their 
systems, finding fewer than 1% of 
their lines of code requiring cor¬ 
rection. This finding is in opposi¬ 
tion to industry approximations of 
6% to 12% of lines of code that will 
have to be changed before Decem¬ 
ber 31, 1998. Companies will need 
one full year of testing their 
“fixed” applications, and working 
out the bugs. 

Users of the solution have seen 
as much as a 35% reduction in to¬ 
tal cost. The total time allocated to 
staff members who dedicated to 
fixing and testing the date-sensi¬ 
tive programs also was cut. 

Also in the works are Data In¬ 
tegrity’s Millennium Solutions for 
PL/1, RPG, and Assembler. 

For more information, contact 
the company at 228 Highland 
Ave., West Newton, MA 02165; 
(617) 964-1977; fax (617) 244-2324. 

*FYI—Peter de Jager has been 
a great source of Y2K informa¬ 
tion. Check out his web site: 
http://www.year2000.com/cgi-
bin/y2k/year2000.cgi.—DS 



TLV1 548 interfaced directly to a DSP 

TLV1548 
TMS320C2x 

CS 

DATA IN 

Backup Battery ) 
I/O CLK 

Interface 

Brightness Sensor FS 

REF- DATA OUT 

Temperature Sensor 

Pen Coordinates 

TLV1544 and TLV1548 from only $3.28 

Wide supply voltage range (2. 7 V to 5.5 V) 

Glueless pP and DSP serial interface 

Programmable powerdown mode (1 pA) 

10-ps (max.) conversion time @ 1 mA (fast mode) 

4 (‘1544 1 or 81'1548) analog input channels 

For your I O-bit DAC needs, check out our TLC5615 

* Price is per device in quantities of 1,000. 
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CLKR 
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The TLV1544 and TLV1548 low-power, 10-bit A/D 

converters operate in a wide supply voltage range, 

consume less power and provide programmable pow¬ 

erdown and power vs. speed. They allow a glueless 

serial interface to DSPs and pPs. Plus they permit 

easy analog interface with an extended sampling 

mode, input MUX and internal S&H. These features 

make them ideal for power-sensitive applications such 

as personal communications assistants (PCAs), handheld 

games, cellular phones and portable testing equipment. 

Power 
Down 

10-bit 
ADC 

Available for both commercial and industrial 

applications 

X E D ANALOG G N A L 

For free data sheets and product information, contact us at: 

1-800-477-8924, ext. 5028 
or http://www.ti.com/sc/5028 

YOUR REACH* 

Low-Power, 1 O-bit ADCs 
Easily Interface to 
Micros and DSPs. 

3VDC 
Regulated 

Main Battery 
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Switching 
Regulators, 
Regulated 
Output at 
the Right 
Price. 
The Melcher PSR family of 
Switching Regulators: 

Input Voltage Range DC 
up to 80 V 

Output Voltages DC 5...36V 

Output Current up to 25 A 

Environmental Class: 

Industrial up to 71 °C 

Features: 
'Transient Protection, Program¬ 
mable Output Voltage/inhibit, 

USA 
Melcher Inc. 
Tel 800-828 9712 
Fax 508-256 4642 

Canada 
Melcher Corp. 
Tel 800-828 9712 
Fax 508-256 4642 

Visit our Website at http://www.melcher-power.com 

MELCHER 
The Power Partners. 

QUICKNEWS 

NetFRAME has announced that it has joined Citrix System’s Indus¬ 
try Solutions Alliance. The Alliance 
is made up of a coalition of industry 
vendors who have teamed to develop 
products specifically for the Win-
Frame software. 
NetFRAME’s part in the group 

will be to supply large-scale, enter¬ 
prise-class server hardware to host 
WinFrame. The set up will be de¬ 
signed to deploy mission-critical 
Windows applications to remote 
users over the Internet or compa¬ 
nies’ intranets. 

The Windows applications will be 
hosted on the NetFRAME NF9000 
platform. Minimizing downtime, 
NetFRAME NF9000 will provide 
users with hardware fault tolerance; 
software error resilience; and on-line 
system management, repair, and ex¬ 
pansion. 

For more information, contact 
NetFRAME 1545 Barber Lane, 
Milipitas, CA 9035; (408) 474-1000; 
fax (408) 474-4100; Internet: 
http://www.netframe.com. 

With a name that sounds like a 
mouth full of peanut butter, In¬ 

tel’s new MMX technology works off 
of the Pentium processor, speeding it 
up 10 to 20%. 

Designed to optimize performance 
on media-rich applications, MMX is 
available for both desktop and mobile 
computers. The technology is offered 
at 166 and 200 MHz for desktop units 
and 150 and 166 MHz for notebooks. 
MMX was developed by engineers 

at Intel who added 57 new instruc¬ 
tions to the architecture. These new 
instructions are targeted at dealing 
with audio, graphical data, and video 
in a more efficient manner. Multime¬ 
dia operations frequently run highly 
parallel, repetitive sequences that 
slow down applications. MMX’s in¬ 
struction set allows users to access 
multimedia information faster. 

Another feature of the new tech¬ 
nology it its use of the Single Instruc¬ 
tion Multiple Data (SIMD) process. 
SIMD significantly trims the amount 
of time it takes to execute an applica¬ 
tion. In most communication and 
multimedia applications, engineers 
use repetitive loops to execute code. 

In SIMD, however, it only takes one 
instruction to affect multiple data. 
This technology is aimed at anima¬ 
tion, audio, graphics, and video. 

Additionally, Pentium processors 
that are fitted with MMX technology 
also have more cache. Doubling the 
on-chip cache to 32 k, Intel is allow¬ 
ing users to add more data and in¬ 
structions to the chip. This advance 
cuts the amount of times the proces¬ 
sor has to send for off-chip memory 
reinforcements. 

For more information, contact In¬ 
tel Corporation, 1900 Prairie City 
Rd., Folsom, CA 95630-9599; (916) 
356-8080; fax (916) 956-5427; Inter¬ 
net: http://www.intel.com. 

New from SMART Modular Tech¬ nologies is a line of 2-Mbyte and 4-
Mbyte Flash Miniature Cards. The 
cards are supported by the Miniature 
Card Implementers Forum. 
The SMART cards are match¬ 

book-sized Flash memory that are 
suited for advanced pagers, cellular 
phones, digital audio recorders, digi¬ 
tal still cameras, hand-held comput¬ 
ers, and PDAs. Applications include 
transferring still image information 
to computers for instantaneous 
printing and bringing audio from a 
remote source to a notebook for 
quick editing. The cards are priced at 
$49.50 for the 2-Mbyte version and 
$69.50 for the 4-Mbyte card, both in 
100 piece counts. 
For more information, contact 

SMART Modular Technologies Inc., 
4305 Cushing Pkwy., Fremont, CA 
94538; (510) 623-1231; fax (510) 252-
7807. 

Motorola recently announced the 
availability of the 68HC705MC4 

one-time programmable microcon¬ 
troller. The microcontroller has an 8-
bit dual-channel, high-speed pulse 
width modulator (PWM) that oper¬ 
ates at both 183 Hz to 23 KHz and 122 
Hz to 15.6 KHz. In addition, the mi¬ 
crocontroller features an 8-bit ana-
log-to-digital converter. 

For details on the microcontroller, 
contact Motorola, P.O. Box 52073, 
M/D 56-102, Phoenix, AZ 85072; (800) 
765-7795; Internet: http://www.de-
sign-net.com/csic. 
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Name 

State 

TRANSFORMERS 

24 Hour 
Delivery 

(1 .800 736.7862) In northern California, contact us at I 408 745 8100. And in Canada, coll 1 800.736.7862 In Europe call United Kingdom ond Eire 44-1622-882467 I Germon» Austria and Switzerland 

49-89-3197670 / France 33-1-69337400 ! holy 39-2-336231 I Denmark 45-46753131 ! Sweden, Norway Finland 46-8-6269900 1 Spom 34-1-3588516 I Belgium, The Netherlands, Luxemburg 31 -20-6531350 

To see if you qualify for FREE samples, simply fill in this 
coupon and fax this ad back to us at 61 7-229-2429. 

BFi 
IBE’XSA 

Small Size, Low Price, 
And Quick Delivery. 

CALL 1.800. PENSTOCK 

THE KNOW-HOW COMPANY 
Our field support is the most highly 
regarded in the industry. We can give 
you fast expert advice, whether you're 
developing applications like CDPD, inter¬ 
active CATV, wireless telemetry or MMDS. 

ISO 9001 SUPPLIER 
CERTIFIED 
We are certified in accordance with the 
highest international standards of ISO 9001 . 

YOUR SOURCE FOR 
M/A-COM PRODUCTS 
We've got the R/F microwave components 
you need. We are a full line distributor of 
M/A-COM products from GaAs IC's to 
coaxial connectors. 

You know that M/A-COM has earned 
a reputation as a world leader in RF 
Devices. And at Penstock, we make it 
our business to be the leader in product 
availability, ease of ordering, on-time 
delivery and customer service. It's 
combination that OEMs of any size demand 
today. What's more, our technical support and product 
knowledge are unmatched in the industry. 

We've Got Everything 
You Could Ask For 
In Surface Mount 

ft- * 

PENSTOCK 
Penstock is an Avnet Company 

Fax 

Time Frame of Program 

Company 

Address 

Si*_ 
Phone 

Application 

Estimated Annual Usage 

MIXERS 
Send me 
more info 

Port 

Number 
Application 

Frequency 
MHz 

Conversion 
Loss 

RF L0 Isolation 

□ EMD40-900L Base Station 700-1000 7 OdB 35dB 

□ 
EMD40-1800L Handsets 1400-2000 80dB 25dB 

EMS-1X Base Station 10-1000 6 0dB 30dB 

ESMD-C1 Bose Station 1 1000 6 5d8 40dB 

1 Send me 
I more info 

Part 

Number 
Application 

Frequency 
MHz 

Ratio Insertion Loss 

- 1 
ETC1-1-13 Wireless 4.5-3000 1:1 3 dB 

1 1 ETK4-2T Wireless 2-1000 4:1 3 dB 

ETC1 6-4-23 Wireless 500-2500 4:1 3 dB 

ETC4-1-2 Wireless 2-800 4:1 3 dB 

ETC9-1 Wireless 70-220 9:1 2.5 dB SPLITTERS/COMBINERS 
Send me 
more info 

,, . Frequency Isolation Insertion , 0/u

Channels (dB) Loss (dB) Package P/N 

□ 2 824-960 23 0.5 SOIC-8 DS52-0001 

□ 2 1850-1990 21 0.5 SOIC-8 DS52-OOO2 

2 1510-1660 20 0.4 SOIC-8 DS52 0004 

3 824-960 18 0.6 SOIC-8 DS53 0001 

□ 4 824-960 23 1.0 SOW-16 DS54 0001 

4 1 200-1660 23 1.0 SOW-16 DS54-0003 

6 824-960 25 1.3 SOW 16 0556-0001 

COUPLERS 
Send me 
more info 

Part 

Number 
Application 

Frequency 
MHz 

Ratio Insertion Loss 

1 ES0C-7-2-75 CATV 5 800 7+1 2.8 dB 

EMDC 16-2-75 CATV 40-1000 16+1.1 1.0 dB 

ESDC-20-2-75 CATV 5-1000 20+1 1.1 dB 
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OFF THE SHELF 

“Win 32 Programming" features comprehensive infor¬ 
mation on Windows GUI programming, including Windows 
Controls, GDI, common dialogs, and background process¬ 
ing. Other topics discussed include creating Dynamic Link 
Libraries, storage management, windows subclassing, and 
threads. Packaged with the book is a CD-ROM with a C 
template readers can copy to create their own Windows ap¬ 
plications and programs called Explorers written in 
C++/MF C. The 1582-page book is priced at $55. Contact 
Addison-Wesley Publishing Co., 1 Jacob Way, Reading, MA 

01867; (617) 944-3700; Internet: http://www.aw.com. 
“Fundamental Analog Electronics” covers the core ma¬ 

terial featured in an introductory-level university course in 
circuit theory and analog electronics for both engineers and 
scientists. Using a bottoms-up approach, the book begins 
with components and works its way up through more com¬ 
plex combinations to an understanding of systems. Also in¬ 
cluded is an introduction to PSpice, along with illustrated 
examples. Contact Prentice Hall Inc., College Publicity, 
One Lake St., Upper Saddle River, NJ 07458. 

KMET'S KORNER 

...Perspective on Time-to-Market 
BY RON KMETOVICZ 
President, Time to Market Associates Inc. 
P. 0. Box 1070, 100 Prickly Pear Rd., Verdi, NV 89439; (702) 345-1455; fax (702) 345-0804 

My December 2nd column gen¬ 
erated considerable feedback. 
The column offered two sug¬ 

gestions, which I repeat below, to 
consider instead of conducting an en¬ 
gineering layoff when a business de¬ 
clines. I recommended: 

while others go on 
working at full funding 
and full pay? Certainly 
not! The column, how¬ 
ever, did not comment 
on those who work out¬ 
side of new product de¬ 
velopment. Actions 

ties. The systems and 
tools, most based on 
database structures, 
rely on the input of 
quality data. Data ma¬ 
nipulation over com¬ 
pany networks then 
makes it possible to 
serve the information 
needs of executive man¬ 
agers, managers, and 
individual contributors. 
Caution is advised here. 
The systems and tools 
must equal, or exceed 

• Reducing operating expenses to a 
minimum. 
•Placing the engineering team on a 
reduced-work schedule for re¬ 
duced-pay program. 

The measures function for a short 
period of time, up to six months, and 
should only be applied when an opti¬ 
mistic vision for recovery exits. 

Readers jumped to attention on is¬ 
sues of fairness. What about the man¬ 
agement team? Should they take a 
pay cut? Certainly, a case could be 
made that mismanagement may con¬ 
tribute to poor business perfor¬ 
mance. Or what about the marketing 
team that read indicators incor¬ 
rectly? It is possible this cast of char¬ 
acters placed the company in dire 
straits. Maybe the folks in sales could 
get their act together and do what 
they were supposed to do? Possibly 
manufacturing could build it right 
and sales would go up? 

Thinking this way places complex 
and interactive issues in view. Does 
the engineering team sacrifice alone 

taking place prior to adopting the two 
recommendations may include: 

Reducing the number of managers 
in proportion to business difficulty. 
This is done by looking at organiza¬ 
tion charts while counting the num¬ 
ber of layers between the executive 
staff and the individual contributors. 
In the not too distant past, four or 
more layers were visible. Now, 
reengineering specialists recommend 
a two-layer structure. One layer con¬ 
sists of the executive staff and the 
second manages individual contribu¬ 
tors. The action virtually eliminates 
the middle-management structure. 
Next, the remaining management 
layer consolidates by placing more 
decision making responsibility with 
direct contributors. In theory, the or¬ 
ganization empowers those doing the 
work to guide their own actions. 

Systemizing the work previously 
performed by managers. Concurrent 
with the management exodus, the re¬ 
maining managers and contributors 
learn to apply new systems and tools 
to perform routine managerial du-

the performance of the managers be¬ 
ing replaced, at reduced cost. If not, 
remaining participants should expect 
continued business erosion. 

Managers setting the example by 
taking a reduction in pay. Managers 
do what they ask of their employees. 
If working with less for less is the or¬ 
der of the day, they lead by example. 

The company must have a vision 
on how to work its way back to pros¬ 
perity. If the vision exists, and it in¬ 
cludes new products, then the appli¬ 
cation of the two recommended 
actions places the business in an ex¬ 
cellent position to recover. The busi¬ 
ness’ likelihood of returning to pros¬ 
perity lives with its product 
developers. The actions outlined pre¬ 
serve this fundamental corporate as¬ 
set to set the stage for recovery. 
Hopefully, the distribution of the un¬ 
avoidable pain and suffering retains 
some degree of fairness. 

To obtain an e-mail copy of “The 
Complete List of Reasons for Late 
Product Information,” contact Mr. 
Kmetovicz at kmetovicz@aol.cmn. 



a I’VE HEARD IT SAID THAT YOU CAN NEVER GIVE A GAME DEVELOPER ENOUGH RESOURCES. 

processor wisely. 

NEC "NEC’s Fr Series processor has helped 
make the Nintendo 64 the most 

significant consumer electronics product 
since the VCR. ” 

“Getting a machine like the 
Nintendo 64™ to market was an 
amazing experience. For three 
years, I coordinated 

efforts between Nintendo, 
MIPS™ and the folks at NEC. 

“During that time, we looked 
at several versions of MIPS 
RISC processors. However, NEC’s 
Vr Series™ processor shot to the top. 
Without question, it provided the 
most power for the price. 

“One great thing about the 
VR Series processor is what it enables. 
You see, game developers no longer 
have to hold back. It’s now possible 
to create fantastic revolutionary 
games at an unbelievably low cost. 
With power to spare for things like 
on-the-fly image decompression, and 
even things they’ve only dreamed 
about doing. 

“For the first time, developers can truly simulate reality. If they want something to 
happen, it will happen. Take, for example, WaveRace64™ The NEC VR Series allows 
for such incredibly smooth and realistic dynamics when riding on water, that you’d be 
well advised not to play if you get seasick. 

“Frankly, it’s exactly what you’d expect from a Nintendo/NEC partnership. 
I just can’t stress enough what a phenomenal job NEC does of keeping an eye on 
your bottom line. NEC clearly understands that every penny counts. In fact, they were 
able to reduce the number of pins. And in case you didn’t know, every pin is another 
million dollars in our business. 

“But it also means a lot to the kids. You see, the VR Series processor is an evergreen 
design. So it won’t be obsolete in two or three years. And that means Nintendo 64 
devotees can put their allowances towards other things. Like buying books or planting 
trees. And hey, maybe they’ll even buy a few more games.” 

For more information about NEC’s VR Series call 1—800—366—9702. 
Ask for Info Pack #195. 

WELL, THIS IS ONE OF THOSE * í Í / 
TIMES WHEN WE EXCEEDED THEIR CDIICJQSL 

DOTATIONS. • * 
DARKEN SMITH. Project MaJ^r N^'TENDO 64 
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FREE STUFF 

The Institute of Electrical and 
Electronics Engineers (IEEE) has 
released the updated printed and 
electronic versions of its 1997 Stan¬ 
dards Catalog. The catalog features a 
complete listing of standards publica¬ 
tions and IEEE services. It’s also a 
source for new, revised, reaffirmed, 
and withdrawn standards. To receive 
a free copy of the catalog, contact the 
IEEE, 445 Hoes Lane, P.O. Box 1331, 
Piscataway, NJ 08855-1331; (908) 
562-3800; fax (908) 562-1571; e-mail: 
stds-maillst@ieee.org. 

Pfeiffer Vacuum Technology 
Inc. has introduced an interactive 
vacuum catalog on CD-ROM, free of 
charge. The catalog section features 
over 3000 products, accessories, and 
components. The CD-ROM also con¬ 
tains a glossary of technical terms 
and data that can help users deter¬ 
mine specific requirements for vac¬ 
uum products and performance. Ap¬ 

plication areas, technical data, char¬ 
acteristic curve, scale drawing, ac¬ 
cessories, and options can be called 
up and printed. Contact Pfeiffer Vac¬ 
uum Technology at 8 Sagamore Park 
Rd., Hudson, NH 03051; (603) 595-
3200; fax (603) 595-3250; Internet; 
http://www.pfeiffer-vacuum.com. 

XLNT Designs Inc. has released a 
new white paper entitled “FDDI to 
Gigabit Ethernet.” This free guide 
provides end-users and systems ad¬ 
ministrators with an overview of the 
technological framework that sur¬ 
rounds Gigabit Ethernet migration. It 
includes a look at the advancements 
associated with integrating Gigabit 
Ethernet into existing networks. The 
paper also discusses FDDI, and why 
Gigabit Ethernet is the high-speed 
networking technology that offers a 
viable upgrade path for FDDI. To re¬ 
ceive a free copy of the white paper, 
contact XLNT Designs Inc., 1050 Av¬ 

enue of Science, San Diego, CA 92128; 
(619) 487-9320; fax (619) 487-9768. 

EAO Switch offers customers free 
samples of the world’s smallest PCB 
slide switches. The switches can be 
used to replace unreliable wire 
jumpers, easy to lose shunts, or bulky 
selectors. The 1K2 slide-actuator 
switches provide easy circuit selec¬ 
tion, even from the outside of an enclo¬ 
sure. With positive detent action, vi¬ 
sual position indication, two different 
actuator heights, and 10,000 opera¬ 
tions, these 1K2 “jumper” switches 
also can serve as a rugged general pur¬ 
pose subminiature slide switch. The 1-
pole, 2-position switches feature regu¬ 
lar gold contacts for reliable, low-level 
operation. For a free sample of the 
slide switch, or more information, con¬ 
tact EAO Switch Corp., 198 Pepe’s 
Farm Rd., Milford, CT 06460; (203) 
877-4557; fax (203) 877-3694; Internet: 
http://www.eaoswitch.com/. 

HOW IMPORTANT IS QUALITY TO YOU? 

Call for a quote! I qWc

Phone: (714)970-2430 
(714)970-2406 Fax: 

Modem: (714)970-5015 

¿0^ 

The Ultimate Solution 

4761 E. Hunter Avenue, Anaheim, CA 92807 

PCB MANUFACTURING 
• 2 Day Turn On Multi-Layers 
• Prototype & Production 
• FR4. Polymide, & G-Tech 
• PCMCIA Cards Up To 8 Layers 
• Blind & Buried Via's 
• UL Approved 
• Netlist Testing 
• Automated Optical Inspection System 
• Modem/Internet-FTP Gerber Data 

Internet: http://www.murrietta.com 
E-Mail: pcboards @ murrietta.com 
File: ftp://www.murrietta.com 

PCB DESIGN LAYOUT 
• DFM (Design for Manufacturing) 
• Analog & E.C.L., SMT 
• Schematic Control 
• Impedance Control 
• Matched Line Lengths 
• Cooper-Chyan Router 
• Auto-Routing Services 

PCB ASSEMBLY 
• Fine Pitch Surface Mount 
• Thru-Hole 

Murrietta 

Circuits 

192H 
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Sensors Motorola's enseo 

Senseon gas sensors combine metal-oxide 

technology with silicon-micromachining 

techniques for new gas sensing solutions in 

homes, offices and industrial facilities. 

The Senseon " accelerometer, with a 

patented, sealed G-Cell packaged in 

industry standard plastic packages 

is ideal for automotive systems, 

computer and industrial products. 

Senseon pressure sensors 

are used in a wide range 

of commercial, 

industrial, automotive 

and medical products. 

Motorola’s SENSEON” acceleration, gas and pressure 

sensor solutions provide the broadest selection of 

micromachined semiconductor sensors that are designed 

to meet your sensor requirements. 

Compare the advantages of Senseon 

semiconductor sensors. 

• High reliability 

• Uncompromising accuracy and performance 

The optimum replacement of mechanical sensors. 

Motorola's SENSEON sensors are perfect for single 

function applications or integrated, intelligent sensing 

systems and networks. 

Our commitment to service. 

Our world-class applications engineering and technical 

service team will work with you to develop the optimal 

SENSEON sensor solution for your design or application 

sales offices throughout the United States. Europe, 

Japan and the Asia/Pacific region, we're committed to 

making sure your sensor requirements are satisfied... 

without delay and without excuses. 

Let's start working on your sensor solutions today! 

Call usât 1-800-334-6853 (Ext. 250) 

or fax us at 1 -31 9-395-971 9. 

Http://Design-net.com/senseon 

consistency 

Excellent manufacturing repeatability 

No excuses delivery 

Extremely competitive prices 

And it's all right at your fingertips. 

The Motorola distribution and sales 

team is second to none. With more 

than 350 distribution sites and 100 

@ and MOTOROLA and SENSEON ate registered trademarks of Motorola, lx © Motorola, lx 1997 

M MOTOROLA 
What you never thought possible!“ 
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gate 
CONTROL 

LINEAR. 
CURRENT 
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CLAMP 

OVER. 
TEMPERATURE 

WHAT MAKES SGS-THOMSON 
VIPower ICs A SMARTER CHOICE 
THAN OTHER SMART DISCRETES? 



WE'VE DONE 
OUR HOMEWORK 

SGS-THOMSON took VIPower’“, the industry’s most 
flexible, most functional truly vertical-flow smart power 
technology, expanded the range and made it better. 

Introducing the OMNIFET '! Fully autoprotected three-
terminal Power MOSFETs that are definitely at the head 
of the class when it comes to performance. 
OMNIFETs are based on the same leading edge VIPower 

technology that has given ST’s intelligent high-side 
drivers bumper-to-bumper presence in the world’s leading 
automobiles. Using ST’s proprietary NMOS and DMOS 
structure, OMNIFETs 
bring intelligence 
and protection to 
industry standard 
"dumb" MOSFETs. 
In fact. OMNIFETs 
are becoming 
the power switches 
of choice in 

OMNIFETs - Fully Autoprotected Power MOSFETs 

ESD 
Protected 

Voltage 
Clamping 

Linear Current Limit 

k.— . .. —.J Logic Level 

OMNIFET" V-_ 
k ¡Source Current 

”  —— _ j Sensing 
Overtemperature V 

Protected 

industrial applications where high reliability and safety 
are prime concerns. 
As logic level devices, OMNIFETs offer more features 

than their predecessors — TEMPFET and SENSEFET — 
combined. With RDS(on) ranges from 12mQ to 2OOmi2 and all 
industry standard through-hole and surface mount packages 
available, the OMNIFET product range can meet the most 
demanding power switching cost/performance parameters. 
Do your homework and you’ll get a real education on 

the unprecedented advantages of SGS-THOMSON 
VIPower devices. Be one of the first 500 respondents and 
receive a sample kit with complete data and actual devices. 
Fax 617-259-9442 or write SGS-THOMSON Microelectronics. 
55 Old Bedford Rd.. Lincoln, MA 01773. And visit our 
web site at http://www.st.com 
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For 
More Info 

Turn Page 

Service and Technology 
TEMPFET is a trademark of Siemens. SENSEFET is a trademark of Motorola 

©1996 SGS-THOMSON Microelectronics. All rights reserved. 



THE BOOK 

ISO 9001 

Based in Brockton, MA, CDI is an ISO 9001 registered 
manufacturer. We are ready to provide exceptional delivery and 
technical support on the power conversion product you need. 
Whether you have a current design or future need, call now 
to get “The Book” FREE and try us out. 

The Conversion Devices Inc. 
product handbook has been updated 
and expanded This is "The Book" for 
power conversion products, and it's still 
available FREE. The CDI product handbook 
provides full electrical and mechanical 
specifications on hundreds of standard power 
conversion products, including 230 new models. It’s ' 
a comprehensive product handbook that includes 
complete technical information and much more! 

Also included is a 50 page application guide that provides w 
in-depth information on power conversion topics including: 1 
Product Testing, Theory of Operation, Distributed Power 
Systems, Thermal Characteristics, and Safety/Reliability 
Approvals. 

^==>o?vices SiNc TEL: (508) 559 0880 IS® DEVICES, INC. FAX . (508) 559.9288

A Member of the ADWEST Group 

QuickLook 

THE ENVELOPE, PLEASE 

At the Brunswick Hilton, East 
Brunswick, N.J., on April 15, the 
Federal Laboratory Consor¬ 

tium will present a total of 30 awards 
for excellence in technology transfer. 
The presentation will take place dur¬ 
ing the consortium’s National Tech¬ 
nology Transfer meeting. 

Out of the more than 650 federal 
government laboratories and re¬ 
search centers comprising the con¬ 
sortium, the Lawrence Livermore 
National Laboratory, University of 
California, Livermore was cele¬ 
brated three times for work done in 
the Laser Program. 

Recognized for their research 
with Intevac Inc., Rocklin, Calif., 
laser physicists Luis Zapata and 
Lloyd Hackel, in addition to former 
technology transfer official, Damon 
Matteo, produced a machine to man¬ 
ufacture flat panel displays. Intevac 
worked an arc lamp and reflector 
technology from the Lab (that was 
originally intended for defense appli¬ 
cations) into a rapid thermal proces¬ 
sor. The processor cut the time of 
producing flat panel displays from 30 
hours to 5 minutes. 

Also in the award-winning 
Lawrence Livermore Laser Pro¬ 
gram are electronics engineer Tom 
McEwan and technicians Pat Welsh 
and Greg Dallum. McEwan’s short¬ 
pulse micropower impulse radar 
technology has been licensed to 18 
companies over the past three years. 
The radar was used as an “electronic 
dipstick” for the measurement of 
such liquids as chemicals, food, gas, 
oil, paper, petrochemicals, pharma¬ 
ceuticals, and pulp. 

Last, but far from least, engineers 
Dino Ciarlo and Glenn Meyer with 
physicists Hao-Lin Chen and Booth 
Myers developed a new sealed tube 
electron beam technology, with the 
help of American International Tech¬ 
nologies. The new tubes cost 10 times 
less than current systems, are 
smaller, and reduce X-ray and high 
electrical voltage exposure. 

For more information, contact 
Lawrence Livermore National Li¬ 
brary, University of California, P.O. 
Box 808, L-404, Livermore, CA (510) 
423-3107; fax (510) 423-2943; Inter¬ 
net; http://www.llnl.gov.—DS 

READER SERVICE 171 



AT ALLEGRO, 
WE’RE SETTING A 

REVOLUTION IN MOTION 

Whether it’s bidirectional control of servo or stepper motors, 
PWM closed loop current control, back-EMF sensing, or 3 V operation, 
Allegro sets the standard for today’s motion control needs. 

pulse width modulated current control of up to 1.3 A. Supplied in two 
package options (16-Pin DIP or 16-Lead SOIC), the A3953 complements 
our existing line of single and dual full-bridge motor drivers. 

Continuing our leading edge tradition, we’ve just introduced At Allegro, we're dedicated to serving the Motor Driver Market 

■ 
■8 A/ew From Allegro 

■ 

Full-Bridge PWM Motor Driver — A3953 

the new A3953 Full-Bridge Motor Driver, designed to provide the 
optimal bipolar drive solution. The A3953 is ideal for use in any 
industrial motor driver application which requires bidirectional 

by providing outstanding product, 
performance and innovation that 
enhance your ability to design 
complete motion control solutions. 

Designed for bidirectional pulse-width modulated (PWM) 

current control of inductive loads, the A3953S is capable 

of continuous output current to ±1 .3 A and operating 

voltages to 50 V. Internal fixed off-time PWM current¬ 

control circuitry can be used to regulate the maximum 

load current to a desired vaiue. The peak load current 

limit is set by the user's selection of an input reference 

voltage and external sensing resistor. The fixed off-time 

pulse duration is set by a user-selected external RC 

timing network. Internal cvcuit protection includes 

thermal shutdown with hysteresis, flyback diodes, 

and crossover current prelection. Special power-up 

sequencing is not required. 

■ ±1 .3 A Continuous Output Current 

■ 50 V Output Voltage Rating 

■ 3 V to 5.5 V Logic Supply Voltage 

■ Internal PWM Current Control 

■ Saturated Sink Drivers 

■ Fast and Slow Current-Decay Modes 

■ Automotive Capable 

■ Sleep (Low Current Consumption) Mede 

■ Internal Suppression Diodes 

■ Internal Thermal Shutdown Circuitry 

■ Crossover-Current and UVLO Protection 

Dual Full-Bridge 
PWM Motor Driver — 
A 2919 
The A2919SB and A2919SLB motor drivers are designed 

to drive both windings of a bipolar stepper motor or 

bidirectionally control two DC motors. Both bridges are 

capable of sustaining 45 V and include internal pulse-width modulation (PWM) 

control of the output current to 750 mA. The outputs have been optimized for a 

low output saturation voltage drop 

3-Phase Brushless DC Motor 
Controller/Driver with Back-EMF 
Sensing — A8902 

The A8902CLBA is a three-phase DMOS back-EMF sensing spindle motor 

driver for use in 5 V and 12 V Winchester disc drives. The power output stages 

are capable of ±1 .25 A output currents and have 1Q (total resistance, typical) 

DMCS power outputs for low power dissipation. Intrinsic ground clamp and 

flyback diodes are provided for driving inductive loads 

Visit Our 
New Web Site 
Complete information on many of the products 

offered by Allegro are now right on our web site. 

You'll find us on the World Wide Web at 

http://www.allegromicro.com. 

The Clear Choice for Motion Control Design. 

■■■ ■ 9_ MicroSystems, Inc. 

CALL 1 15081 ALLEGRO 
115 Northeast Cutoff. Worcester, Massachusetts 01615 
http: II w w w . allegromicro, com 
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Controller 

Pentium' Pm

A family of power 
solutions 10 times faster 
with fewer components... 

NFET Buck 
Controller Family 
satisfies P55 and P6 
power needs for less! 

CHERRY t* 

Cherry Semiconductor's family of NFET 
Buck Contollers lets you power P55 or P6 
microprocessors without a major 
motherboard redesign! 

• Lowest component count in 
the industry. 

• V: architecture gives 100ns 
response time. 

• 30ns turn on/turn off. 
• Programmable soft start 
• Use in both 5V PC and 12V 
server systems. 

Call today at 1-800-272-3601 or e-mail 
us at info@cherry-semi.com for your 
FREE Data Sheet, 
Application Note 
and samples. 
Demo kits are 
available. 

CS5150 4 bit DAC Synchronous 

CS5151 4 bit DAC Non synchronous 

CS5155 5 bit DAC Synchronous 

CS5156 5 bit DAC Non synchronous 

SEMICONDUCTOR 
Cherry Semiconductor Corporation 
2000 South County Trail, East Greenwich. RI 
Telephone: (401 ) 885-3600 FAX: (401) 886-3416 
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FLIPPING THROUGH THE INTERNET 

http://www.dmcwave.com: Stop off at Digital Mi¬ 
crowave Corp.’s site to find the latest information on their 
line of high-performance digital microwave radios and as¬ 
sociated systems and services. Visitors also will find links 
to other sites with facts on digital microwave technology, 
and the microwave information center. 

http://www.littelfuse.com: Click on this URL to see 
Littelfuse Electronics’ most recent product bulletins and 
news. The site also gives visitors a part number cross ref¬ 
erence, and technical information. Designers looking for 
specifications on the company’s 2029 series of surface¬ 
mount PTCs will find them here. Additionally, specifica¬ 
tions for the NANO2, 0603 SMF, and ALF II surface¬ 
mount fuses are here. The Littelfuse pages have 
current-curve and outline drawings, as well as product 
literature and technical articles. Circuit protection de¬ 
vices for the automotive, electrical, and electronic indus¬ 
tries can be sampled via the sample request form. 

http://www.commercialcontrols.eaton.com: 
Design engineers surfing the web might want to pause at 
Eaton’s Commercial Controls Division site. The web page 
gives visitors a short look at the division, then proceeds 
into the newest product announcements, distributor list¬ 
ings, plant locations, and individual product lines. Visitors 
may request information on power tools, circuit breakers, 
and switches at the site. 

http://www.encad.com: Specializing in wide-format 
printers, ENCAD has brought its product information to 
the World Wide Web at top speed. Visitors in need of the 
latest printer driver, can download it, register it, check 
out the technical specifications, and request product liter¬ 
ature here. In addition to the most current information on 
the company’s printers, ink and media products, and tech¬ 
nical support, visitors can find financial reports, the an¬ 
nual report, and stock quotes. Products such as the Nova-
Jet and CADJET plotters are highlighted at the site. 

http://patent.womplex.ibm.com: Whether you’re se¬ 
riously searching for a patent or just noodling around the 
web, drop into IBM’s Patent Server. Visitors can access 
over 26 years of U.S. Patent & Trademark Office patent 
descriptions. Additionally, Big Blue has scanned the last 
10 years of images and made them available at the site. 
There’s even a Gallery of Obscure Patents featuring 
items such as non-staling aerated bubble gum. 

http://www.grit.com: It’s not the same stuff we used to 
find on the back of old comic books. GRIT stands for 
Gould Resources & Internet Telecommunications. The 
site is a 24-hour broadcasting site for the worldwide cy¬ 
ber community. Audio shows at the site feature free-
speech discussions, new software bugs, sports, and exer¬ 
cises for computer jockeys. GRIT broadcasts in 
RealAudio and StreamWorks formats. There also is a 
search engine, digital photograph gallery, and link to 
GRIT’s CU-See Me reflector site. 



Competition is relentless in wireless design. So the best place to start is far 

$ Oki Semiconductor 

«--1996 Oki Semiconductor. 735 Noth Miry Avenue. Sunnyvale. CA 9JQ86-2909 Phon*. 4C8-720-1900 Fax: 408-720-1918 

■■■■■■ 

ahead. With Oki. Whether you design products for use around 

the home, around town or around the world, only Oki has the 

advanced 3 Volt technology you need. Everything from CMOS 

baseband to the most efficient GaAs RF— complete system 

solutions for 3 Volt cordless, cellular and wireless LAN applications. 

No surprise. Oki’s been offering wireless communications products from the 

industry’s inception. That's why you find Oki’s leading-edge technology in 

products from major communications manufacturers worldwide. Once you 

begin partnering with the wireless leader, you’ll never look back. To find out 

more, visit our communications products corner, with application notes, on 

the Oki Web site at http://www.okisemi.com. Or call 1-800-OKI-6388. 

That's 
Oki. 
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Cybex Computer Products now offers a new keyboard/video/mouse (KVM) switch. The Autoboot Commander II, capable of supporting 
eight computers, can be expanded to 64 servers. Users can page 

through a menuing system in the on-screen display to select computers. 
Supporting hot plugging, the switch enables users to connect and discon¬ 
nect LAN servers without powering down or rebooting the servers that 
are already connected. 

For more information, contact Cybex Computer Products Corp., 4912 
Research Dr., Huntsville, AL 35805; (800) 793-3758; (205) 430-4030; Inter¬ 
net: http://www.cybex.com. 

Just in time for the virus season, Allied Telesyn has begun pack¬ 
aging McAfee VirusScan for 

Windows 95 with its Ethernet 
network adapter card line. In¬ 
cluded in this deal, McAfee will 
upgrade any VirusScan software 
that came with an Allied Telesyn 
adapter card. The upgrade is 
available at McAfee’s Internet 
site: http://www.mcafee.com. 
Card models involved in this offer 

are the AT-2560TX 10/100 Mbps 
Fast Ethernet adapter card, the 
AT-2450 10 Mbps PCI adapter 
card, the AT-1700 Plus, and the 
AT-1500 plug-and-play 10 Mbps 
ISA adapter card. 

For more information, contact 
Allied Telesyn International 
Corp., 950 Kifer Rd., Sunnyvale, 
CA 94086; (408) 730-8950; (408) 
736-0100; Internet: http://www.al-
liedtelesyn.com. 

Speaking of cards, MGV Memory has recently released a line of PC cards. The company has made available ATA Flash Cards in 4-Mbyte 
(Type I), 8-Mbyte (Type I), 12-Mbyte (Type I), 16-Mbyte (Type II), and 

20-Mbyte (Type II) sizes. Offering other options, MGV also has a number 
of Linear Flash Cards in 5-V, as well as 12-V settings. The Linear cards 

come in 2-Mbyte, 4-Mbyte, 6-
Mbyte, 8-Mbyte, 10-Mbyte, 
12-Mbyte, 14-Mbyte, 16-
Mbyte, 20-Mbyte, 24-Mbyte, 
and 28-Mbyte sizes. They are 
all categorized as Type I. 
Well-known for their ability 
to function as hard drives, 
without the space and power 
cost, flash cards are ex¬ 
pected to be used in a variety 
of new applications through¬ 
out the next three years. In 
addition to all of the business 
professionals using the cards 
in their portable computers, 
there’s a large group of digi¬ 
tal camera owners using the 
versatile cards. The digital 
cameras use an electronic 
storage technology, rather 

than exposing light to treated films to produce, or rather, capture images. 
Chinon, Dycam, Kodak, Nikon, and Fujix cameras all support MGV Mem¬ 
ory flash cards. 

Contact MGV Memory, 29B Technology Dr., #100, Irvine, CA 92618; 
(714)453-1965; fax (714)453-1760; Internet: http://www.mgvgroup.com. 

CONFERENCE CALL 

The Communication Design Engi¬ neering Conference (CDEC) and 
the DSP Spring Design Conference 
(DSP) will be held Mar. 25-27 at the 
Washington Convention Center, 
Washington, D.C. Featured are two 
days of product exhibits on the latest 
technologies in communication and 
signal processing design. Over 60 
training courses on communications 
equipment will be available at the 
chip, box, and board level, including 
Fibre Channel hub design. More than 
50 training courses for signal process¬ 
ing will be featured, including design¬ 
ing with DSPs and partitioning and 
pipelining for multi-DSP platforms. 
For information on CDEC, telephone 
(617) 821-9219; e-mail: cdec@ex-
poreg.com. For information on DSP, 
telephone (617) 821-9217; e-mail: 
dsp@exporeg.com. 

The DC I Data Warehouse Confer¬ ence will be held April 8-10 at the 
San Jose Convention Center, San Jose, 
Calif. Conference sessions will discuss 
topics such as data mining, database 
connectivity and replication, and file 
indexing optimizers. Also featured 
will be various product presentations 
and roundtable sessions. For more in¬ 
formation, contact DCI, 204 Andover 
St., Andover, MA 01810; (508) 470-
3880; fax (508) 470-0526; Internet: 
http://www.DCIexpo.com. 

Contacting QuickLook 
We'd love to start pinning your 
feedback up on our cubicle walls. 
So, if you have a topic you'd like to 
see covered in QuickLook, a view¬ 
point to express on something you 
may have seen in this section, or 
even some praise (maybe our pub¬ 
lisher might give us a raise) about 
a piece we've printed here, please 
send it in. We welcome all corre¬ 
spondence. You can stuff our e-
mailboxes —Mike Sciannamea at 
mikemea@class.org or Deb Schiff 
at debras@csnet.net. If you prefer 
our friends at the postal service, 
send your comments to The Copy 
Desk, Electronic Design, 61 1 
Route 46 West, Hasbrouck 
Heights, NJ 07604. Our fax num¬ 
ber is (201) 393-0204. 
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ALL RIGHT ALREADY, so a U.S. Savings Bond isn’t the most exciting thing in the 

world. GOOD FOR YOU! After all, this is your hard-earned money we’re talking about. Do 

you really want your investments to be thrilling? Breathtaking? NO WAY. Wouldn’t you rather 

have an investment that’s guaranteed to grow, one that’s backed 

by the full faith and credit of the United States government? 

Sure you would. U.S. Savings Bonds. 

Yawn ail the way to the bank! 

A public service of this magazine 

Take 
Stock 
inAmerica 

uooooqooovcou 
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Windows NT 4.0 Bench murk Performance 

SAMSUNG 

SEMICONDUCTOR 

More Memory 
Changes Everything. 

The fact is, applications and graphics 
being what they are—not to mention the 
Internet—memory really is the food of 
computers. And most of them just plain 
aren’t getting enough to eat. 

For information on how to feed 
them, the leader in memory invites 
you to visit our home page today. 
http://www.more.memory.samsung.com. 
Or call 1-800-446-2760. 

MHz Pentium-based system 
outperform a 200 MHZ 

Pentium Pro-ba sed system. 

How us to stun you with some news. 
Memory is no longer overhead. 

Instead, it’s the single most cost-
effective ingredient in PC performance. 

The reason: The price of memory is 
way down. And new studies provide 
insights that are, well, rather shocking. 

For instance, a garden-variety too mhz 
Pentium-based system outperforms a 
state-of-the-art 200 mhz Pentium Pro¬ 
based system, when you add memory with 
a retail value of under S2oo. 

food of computers, 
jm are starving. 

add 4$ mb of memory to a 
200 mhz Pentium Pro¬ 

based system. 
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QuickLook 

It's Ancient Greek (And Egyptian) To Me 

It’s been said many times by many different people, but the saying 
still holds true—the more we learn 

from our past, the more we can pre¬ 
dict our future. Meanwhile, in the 
present, six of America’s finest learn¬ 
ing institutions are bringing the past 
into the Internet age. 

Columbia University, Duke Uni¬ 
versity, Princeton University, the 
University of California at Berkeley, 
the University of Michigan, and Yale 
University are banding together to 
bring their collections of ancient 
manuscripts to the World Wide Web 
(WWW). The project is known as the 
Advanced Papyrological Information 
System (APIS). The first two-year 
development phase is being funded 
by a $300,000 grant from the Na¬ 
tional Endowment for the Humani¬ 
ties (NEH). The project leader, 
Roger Bagnall, chairman of the De¬ 
partment of Classics at Columbia, es¬ 
timates the price tag for the entire 
system to be $3 million. 

Columbia’s participation in the 
project isn’t the school’s first venture 
into the digital domain. Two years 
ago, NEH granted Columbia’s Media 
Center for Art History $575,000 to 
preserve humanities research and 
bring historical materials on line. Co¬ 
lumbia has produced an on-line mul¬ 
timedia representation of Amiens 
Cathedral, begun a Digital Dante 
Project, and collaborated with 
Berkeley on a Digital Scriptorium. 
To support the digital libraries, Co¬ 
lumbia has established a Center for 
Research in Information Access. The 
center provides information on re¬ 
search technology and intellectual 
property. 

In restoring and studying papyri, 
historians have always had to strug¬ 
gle with the problems of locating 
missing pieces, managing the fragile 
materials, and keeping track of all of 
the papyri, which might be part of 
any number of collections around the 
globe. 

The goal of APIS is to establish an 
electronic catalog of the schools’ total 
30,000-item strong collection of his¬ 
torical papyri. These papyrological 
archives represent about 10% of all 
the known materials of this nature 
worldwide. Most of the individual 

collections at the universities were 
acquired through purchases of antiq¬ 
uities early in the century. The Uni¬ 
versity of Michigan’s collection was 
the result of excavations in Egypt in 
the 1920s and 1930s, in addition to 
purchases. The University of Califor¬ 
nia at Berkeley’s collection is made 
up entirely of items from excavations 
at the turn of the century. Yale’s col¬ 
lection comes from a number of Syr¬ 
ian excavations from the 1920s and 
1930s. 
Papyrus, invented in Egypt 

around 3000 B.C. or earlier, was 
made from the fibers of reeds grow¬ 
ing in Egypt’s and Sudan’s marshes. 
The word we use for describing the 
flat sheets put into our printers is de¬ 
rived from the Greek and Latin 
words for papyrus. 

For the most part, these historical 
precursors to paper are documents 
used in daily life. Items such as legal 
files, literary works, and tax records 
make up the collections. Dating from 
the late fourth century B.C. to the 
middle of the eighth century A.D., 
some of the papyri have been in stor¬ 
age for over 30 years. 
APIS, designed to be a compre¬ 

hensive electronic information sys¬ 
tem, will include bibliographies, cata¬ 
log records, images, and text linking 
all of the collections together. Hyper¬ 
text markers will bring site visitors 
from one school’s collection to an¬ 
other. Previously, examination of all 
these materials had to be done by 
traveling great distances and spend¬ 
ing quite a bit of time visiting all the 
collections. 

To present these materials to ex¬ 
perts and nonspecialists alike, APIS 
uses high-quality digital images. F or 
some materials that are extremely 
difficult to photograph or scan, multi-
spectral imaging is used. This tech¬ 
nique was developed at Caltech’s Jet 
Propulsion Laboratory. Multispec-
tral imaging uses infrared radiation 
to illuminate different layers of text. 

According to Professor Bagnall, 
“The original tools were all from the 
1970s, and nothing worked together. 
We wanted an integrated system so 
we could move around all the mater¬ 
ial, like a browser. We also needed 
common standards for how all these 
things were attached to each other.” 

Traíanos Gagos, associate 
archivist in papyrology at the Uni¬ 
versity of Michigan, used the Kon-
tron camera, instead of a flatbed 
scanner to put the image shown on 
this page up on the school’s site 
(http://www.lib.umich.edu/pap). 
The image is a letter sent from a 

Greek gentleman to his wife. Here’s 
an excerpt of the translation: 

So when you have received this 
letter of mine, make your prepara¬ 
tions in order that you may come at 
once if I send for you. And when you 
come, bring ten shearings of wool, six 
jars of olives, four jars of liquid 
honey, and my shield, the new one 
only, and my helmet. Bring also my 
lances. Bring also the fitting of the 
tent. If you find an opportunity, come 
here with good men. Let Nonnos 
come with you. Bring all our clothes 
when you come. When you come, 
bring your gold ornaments, but do 
not wear them on the boat. 

For more information, contact the 
Office of Public Affairs, Columbia 
University, 304 Low Library, Mail 
Code 4321, 535 West 116th. St., New 
York, NY 10027; (212) 854-5573; e-
mail: bagnall@columbia.edu.—DS 



Wider viewing angles combined 

with higher brightness - up to 

zoo nits -make Sharp CSTNs 

easp to read, even in higher 

ambient liyht environments. 

Talk about a siyht lor sore 

eyes! Superior color 

saturation is combined 

with the industry's hiyhest 

contrast ratio CSTN LCDs. 

Video response times and 

improved contrast ratios will 

soon allow lor animation 

capabilities able to briny 

manufacturing process 

functions to life. 

Sharp's CSTNscreen sires 

indude io.i". n.f. 12.1", 

y.1", iyo" and i/.f- with 

even laryerdiayonal sizes 

comintsoon! 

Sharp 's CSTN displays are ideally suited to applications ranyiny from factory automation to medical 

diagnostics, point of sale and automatic bankiny to off-track yaminy You can bet on it! 

Some view a CSTN LCD in terms of all the money it can save. 
We see a bi^er picture. 

lurrin^ to large-screen CSTN' LCDs to meet your 

flat panel needs has always Deen a smart choice, 

budget-wise. But now it’s an unbeatable solution, 

no matter how you look at it. 

Because with Sharp's CSTN, there’s no need 

to compromise your cost or performance expecta¬ 

tions. Instead, you can ̂ et briyht, bold, larye-

screen color performance that’s increasingly 

indistinguishable from TFT - for about Wthe 

price you’d expect. 

The fact is, in many applications Sharp's 

CSTN is definitely the wise choice. With screen 

SHARP 
FROM SHARP MINDS 

COME SHARP PRODUCTS' 

CSTN Color Displays 
Panel Size 
(Diagonal: 

Part Number Display Format Brightness (cd/m2) 

10.4" LM64C350 640 X 480 70 

11.3" LM64C39I 640 X 480 150 

i2.r LM80C31 800 X 600 200 

13.8" LM14S70 800x600 150 

13.8" LM14X79-* 1024 X 768 200 

15.0' LM15X77- 1024 X 768 150 

17.7 LM18X74 1024 x 768 150 

sizes expanding ... color saturation rivaling that 

of TFTs ... vastly improved contrast, higher 

brightness and wider viewing angles ... it all 

adds up to the one display that combines 

compact size with yreat performance and yes, 

biy savinys in cold hard cash. 

For the full story about Sharp's CSTN, call 

Sharp at 1-800-642-0261, Ext. 2024 or use our 

convenient FASTTAX number, 1-800-833-9437. and 

ask for Doc. *4000. Then, take a closer look at 

today’s CSTN. 

you’re in for one biy surprise. 

' Color Super Twisted Nematic 

" integrated Invertei Copyright e 199/ Shaip Ilectromcs Corporation Wrorr 
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INTERNET NEWS 

Jumping into the set-top fray, Zenith Electronics has linked with 
Network Computer (an Oracle sub¬ 
sidiary) in releasing a family of Inter¬ 
net TV products. 

Zenith’s new line includes set-top 
boxes and integrated TV sets. Both 
will be based on Network Compu¬ 
ter’s N|C System Software 
(http://www.nc.com). The software 
will be included in the entire Net Vi¬ 
sion Internet TV line. 

N|C’s software lets users quickly 
connect to the Internet, run multime¬ 
dia applications, and browse the web. 

Essentially, Net Vision allows TV 
viewers to use their televisions to 
surf the World Wide Web, send and 
receive e-mail, and use electronic 
commerce services. All of that can be 
accomplished through Zenith’s Z-
Trak track-ball remote control. The 
remote operates as a mouse. 

Additionally, the company offers a 

wireless keyboard. Both the set-top 
boxes and Internet enhanced televi¬ 
sions will include a printer port and a 
smart card slot. The Net Vision line 
features an internal 33.6 kbits/s 
phone modem and an Ethernet port 
for high-speed cable modems. 

For more information contact 
Zenith Electronics Corporation, 1000 
Milwaukee Ave., Glenview, IL 60025; 
(847) 391-8181; Internet: 
http://www.zenith.com. 

WebAssist, the new interactive 
communications service, is the 

Alland Marketing and US Interac¬ 
tive (http://www.usinteractive.com). 
The two-way service consists of a 
suite of Internet site enhancement 
tools to improve customer relations. 

Allowing users to speak with an 
on-line service representative, talk 
through an Internet telephone, re¬ 
quest product information, and 
schedule call backs, WebAssist is de¬ 
signed to provide a more responsive 
climate for customers. 

The service also includes Web 
ScreenTalk (similar to chat), Web Net-
Call (Internet telephony for Netscape 
3.0 or Microsoft Explorer 3.0), Web 
Callback (automated call back sched¬ 
uler), and Web Lead Fulfillment (data 
capturing and forwarding). 

For more information, contact 
Sky Alland Marketing, 6740 Alexan¬ 
der Bell Dr., Columbia, MD 21046; 
(410) 312-1515; (fax) (410) 312-4970; 
Internet: http://www.skyland.com. 

Instant Access To Electronic Circuits 

Adapted from the best-selling five-volume reference by Rudolf Graf 
and William Sheets, McGraw-Hill has just released the "Encyclope¬ 
dia Of Electronic Circuits On CD-ROM.” The disc includes 1000 cir¬ 

cuit designs taken from companies such as Motorola, Texas Instruments, 
General Electric, RCA, and National Semiconductor. This new tool allows 
users to locate specific circuits, review them on a PC, and print them on a 
laser printer. The disc is described as a comprehensive resource for state-
of-the art designs that can be used by engineers, electronic professionals, 
students, and hobbyists. 
By using this compact disc, users can quickly find circuit designs by 

category or alphabetically. There are 142 circuit categories, which include 
audio circuits, display circuits, measurement circuits, power supplies, ra¬ 
dio circuits, signal-generation circuits, as well as others. Once a topic is 
found, a text description of the circuit is provided, and the user can then 
view the complete circuit diagram using a built-in schematic viewer. Most 
of the schematics also feature mechanical details of parts,IC packages, 
and waveform diagrams. Users also have the option to print out the 
schematics. 
A toll-free 800 phone number is available for users to access four locked 

CAD products that are available on the disc: SuperCAD, a full-featured 
schematic editor; SuperSIM, a digital simulator; SuperSPICE, an analog 
simulator; and SuperPCB, which creates printed-circuit boards. Free 
demo software is included for both SuperCAD and SuperPCB. 

The CD-ROM, which also contains a user manual, is priced at $99 and is 
available now. Minimum system requirements are a 386 PC, 4 Mbytes of 
RAM, 10 Mbytes of hard-disk space, a VGA or better monitor, Windows 
3.1 or higher, and a CD-ROM drive with Microsoft extensions. 

To obtain a copy of the CD-ROM, or for more information, contact Mc¬ 
Graw-Hill, 11 W. 19th St., New York, NY 10011; (212) 337-5951; fax (212) 
337-4092. 

BACK TO SCHOOL 

Semiconductor Services’ Semicon¬ 
ductor Processing Overview semi¬ 
nar will be presented four times dur¬ 
ing the course of the year—May 6, 
July 11, Sept. 16, and Dec. 2. The one-
day course will take place at the Pa¬ 
cific Athletic Club, Redwood City, 
Calif. Topics covered during the semi¬ 
nar will include industry background, 
wafer manufacturing, IC fabrication, 
and test and assembly. For more infor¬ 
mation, contact Semiconductor Ser¬ 
vices, 735 Hillcrest Way, Redwood 
City, CA 94062; (415) 369-7890; fax 
(415)367-1062. 

“Creating and Compressing Digital 
Video” is a seminar that aims to pro¬ 
vide a comprehensive understanding 
of high-quality and professional digital 
video. Topics to be covered include: 
The Science of Video Compression; 
Preprocessing Video; and Streaming 
Video on the Net. The 3-day seminar 
will be held in various locations around 
the U.S. Registration fee is $895. Con¬ 
tact Influent Technical Seminars, 498 
Concord St., Framingham, MA 01702; 
(888) 333-9088; fax (508) 872-1153; In¬ 
ternet: http://www.influent.com. 
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WALT'S TOOLS AND TIPS 

Analog Book Reviews 
New Op Amp Books For The Designer. 

As far as standard ICs are con¬ 
cerned, op amps are probably 
the most universally used active 

part. Capable of far more than ever 
imagined back in the 60’s when they 
first appeared, IC op amps are now 
used for a very wide array of tasks. 
Op amp books abound on my shelf, 
about 40 such titles in fact, and that’s 
just for books dedicated solely to op 
amps. While the ones I use most of¬ 
ten number ten or less, nevertheless 
good new analog books are always 
welcome. Which brings us to a case in 
point with this column’s subject. 

One of the more prolific writers of 
op amp books and applications that 
use them is Jerry Graeme. Graeme 
was an expert designer with Burr-
Brown for many years, and is now a 
Principal Engineer with Gain Tech¬ 
nology Corp, of Tucson, Ariz. Of 
course, he’s no stranger to Electronic 
Design readers, having written nu¬ 
merous design articles in the past few 
years. Among the first op amp books I 
ever bought was Operational Ampli¬ 
fiers: Design and Applications, by 
Gene Tobey, Jerry Graeme, and 
Lawrence Huelsman, published by 
McGraw-Hill back in 1971. Since then, 
Graeme has published a number of 
other op amp books. The most recent 
include a book on photodiode applica¬ 
tions using op amps, and a just-pub¬ 
lished one on optimizing op amp per¬ 
formance. This column focuses on 
these two books as analog design aids. 

Photodiode Amplifiers: Op Amp 
Solutions, McGraw-Hill, 1996, ISBN 
0-07-024247-X, is a 6-in. by 9-in. hard¬ 
back book with a price of $49. Contact 
the publisher at (800) 2-MCGRAW or 
http:Hwww. mcgraw-h ill.com 

Co-published with the author’s com¬ 
pany, Gain Technology Corp., the book 
features 272 pages and 105 illustra¬ 
tions within 10 chapters, plus a glos¬ 
sary and index. 

This book should be a valuable aid 
to anyone using photodiode trans¬ 
ducer circuitry for the wealth of in¬ 
formation it contains. In the 10 chap¬ 
ters, Graeme starts from photodiode 
basics, and goes through amplifier-

related considerations for noise, sta¬ 
bility, bandwidth, gain, power supply 
effects, external noise effects, and 
such specialized applications as posi¬ 
tion-sensing photodiodes. 

While the basic topology of a photo¬ 
diode amplifier is one of an I/V con¬ 
verter with a photodiode as a current 
source transducer, extracting maxi¬ 
mum performance from this setup is 
far from trivial. Various factors impact 
performance in terms of noise, band¬ 
width, and sensitivity, turning what 
appears from the surface as a some¬ 
what straightforward circuit into a de¬ 
sign challenge. Both the amplifier se¬ 
lection as well as the surrounding 
environment of the I/V stage often can 
have a major impact on per¬ 
formance— detrimentally! 
Graeme explores thor¬ 

oughly this amplifier topol¬ 
ogy from general stand¬ 
points, and shows various 
modifications to enhance 
certain performance as¬ 
pects, such as high gain op¬ 
eration, revisiting topics he 
has covered in past Elec¬ 
tronic Design pages. For ex¬ 
ample, by exploiting the 
“Tee” feedback network1 to 
eliminate the usual 109 ii feedback 
resistor needed for 1-V/nA sensitiv¬ 
ity, high I/V stage gain now can be 
realized with more normal compo¬ 
nent values. 

This step avoids susceptibility to 
contamination and leakage paths 
such as with the 109 Q resistor. 
Among other such enhancements ad¬ 
dressed are bootstrapping the photo¬ 
diode for greater bandwidth, dark 
current compensation, and multiple 
amplifier configurations. 

While the general treatment of 
this book toward the applications is 
excellent, it could use some detail in 
terms of typical op amp part num¬ 
bers. It turns out that an optimum 
amplifier for wide dynamic range, 
high bandwidth photodiode I/V ap¬ 
plications is a somewhat rare animal 
within the op amp universe. Gener¬ 
ally speaking, it will be a low voltage 

noise, low input current, low input 
capacitance, wideband FET input op 
amp. This is not something you find 
just lying around in your junkbox, 
and you’ll typically pay a premium 
for such performance. 

All in all however, this is a book that 
can easily be recommended. It will 
serve the photodiode amplifier de¬ 
signer quite well, and also will serve as 
a single reference source for the occa¬ 
sional user of these configurations. 

Optimizing Op Amp Performance 
McGraw-Hill, 1997, ISBN 0-Ò7-024522-
3, is a 6-in. by 9-in. hardback, priced at 
$55. Also co-published with Gain Tech¬ 
nology Corporation, this brand new 
book includes 300 pages and 150 illus¬ 
trations within six chapters, plus a glos¬ 
sary and index. 

While photodiode applications tend 
to be a bit specialized, general op amp 
feedback considerations certainly 
aren’t—in fact, they are universal to 

all feedback circuits. And 
that is one of the major 
strengths of this book, the 
new insights it opens into 
more sophisticated feedback 
setups and their analysis. 
The first two chapters deal 
with feedback and its analy¬ 
sis, with titles of: “Perfor¬ 
mance Analysis, Feedback, 
and Stability,” and “Feed¬ 
back Modeling and Analy¬ 
sis.” The first of these is more 
of a refresher, but neverthe¬ 

less, it makes some excellent points. 
These include such things as general 
stability requirements related to the 
Bode diagram open/closed loop rate-
of-closure, and the surrounding cir¬ 
cuit and op amp parasitic effects on 
stability. 
The second chapter is one of the 

book’s major highlights, as it devel¬ 
ops new feedback analysis ap¬ 
proaches to extend the classic non-in¬ 
verting feedback model to more 
general uses including inverting and 
differential cases. For example, it is a 
very interesting treatment to see 
how Graeme develops ß+ and ß-
models into a net ß, for use in the 
feedback calculations. The chapter 
includes examples of composite am¬ 
plifiers and other complex feedback 
structures to illustrate the analysis 
points. To me, this chapter alone is 
worth the admission price. Readers 

WALT JUNG 
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WALT'S TOOLS AND TIPS WALT JUNG 

Looking 
for 

Consultants? 

IEEE-USA’s Directory of Electrotechnology 

Consultants is a must for 
any company or institution 
that uses technical or 
management consultants. 

The Directory lists 
independent consultants 
who are operating as sole 
practitioners or in small 
businesses and also gives 
detailed information 
regarding specific areas of 
expertise. 

Prepared by the 
Coordinating Committee of 
the Alliance of IEEE 
Consultants’ Networks, the 

Directory is available as a 
searchable database on the 
Web at <http://www.ieee.org 

/usab/DOCUMENTS/ 
CAREER/AICN/dbform. 
html>. 

Or. for a free hard-copy 

version, contact Bill 
Anderson at: 

the institute of electrical 
AND ELECTRONICS ENGINEERS. INC 

IEEE United States Activities 
1828 L Street, NW, Suite 1202 
Washington. DC 20036-5104 

Phone: 202-785-0017 Fax: 202-785-0835 
Email: w.anderson@ieee.org 

should find it helpful when seeking 
maximum performance from op amps 
that use the classic voltage feedback 
architecture. 

Chapter 3, “Power-Supply Bypass,” 
details design methods for optimizing 
the power supply system of an op amp 
to minimize spurious resonances and 
noise components. This chapter draws 
upon the themes of a couple of recent 
Graeme-Baker articles from Elec¬ 
tronic Design, 2,3 illustrating graphi¬ 
cally how noise components in the sup¬ 
ply system interact with the amplifier’s 
response, how resonances can occur in 
bypasses, steps to take for damping, 
etc. While this coverage is generally 
excellent, it would be even better with 
the use of actual part number exam¬ 
ples, for instance as were used in previ¬ 
ous articles.2̂  
Chapter 4, “Phase Compensa¬ 

tion,” shows how to counteract desta¬ 
bilizing loads as well as other para¬ 
sitic effects around amplifier 
configurations. Chapter 5, “Reducing 
Radiated Interference,” shows 
methods of reducing electrostatic 
coupling by means of impedance con¬ 
trol and balance, and controlling 
magnetic interference by shielding, 
minimizing loop area, along with ef¬ 
fective common mode rejection. 

Chapter 6, “Distortion and Its Mea¬ 
surement,” is one of the more interest¬ 
ing, yet puzzling, chapters of the book. 
Quantifying op-amp distortion is one 
of the more important measurement 
tasks facing a designer today, and to¬ 
ward this goal, sound measurement 
and analysis techniques are really in¬ 
valuable. In this chapter, a number of 
useful op amp measurement hookups 
are suggested toward separating and 
scaling op amp input and output sig¬ 
nals, thus leading to isolation of the op 
amp’s distortion component(s), while 
minimizing sensitivity to the ana¬ 
lyzer’s limits. 

Unfortunately, one of this section’s 
weak points is that there are no complete 
in-context measurement examples to 
flesh out the concepts. So, one simply can¬ 
not judge whether a given approach will 
allow measurements of -80 dB or -100 
dB. Or, better yet, how op amp topologies 
differ in their distortion. 

Pre-process filter instrumentation 
such as described in another article4 

can enhance FFT dynamic range to 
well above 100 dB, allowing harmon¬ 

ics to be captured at -130 to -140 dB 
levels. Standard bench instrumenta¬ 
tion such as the Audio Precision Sys¬ 
tem 1 analyzer5, allows both digital 
and analog domain signal tests. This 
instrument has a 20Hz-20kHz 
THD+N system spec limit of 0.0015% 
+ 3pV for a 22Hz-80kHz measure¬ 
ment bandwidth (note: 0.0015% is 
equivalent to -96.5 dB). This can be 
extended with pre-processing, as 
noted above. Combining the power of 
this instrumentation and the Chap¬ 
ter 6 techniques can result in some 
powerful distortion analysis tools. 

Despite some relatively minor 
caveats, I would recommend this 
book to anyone using op amps. The 
book’s strengths are certainly the 
treatment of advanced feedback 
analysis, but there are plenty of 
other useful concepts for the de¬ 
signer within the covers. 

TIP: Your analog design tool kit 
can be usefully enhanced by both of 
these books. Enjoy! 

References: 

1. Jerald Graeme, “The Tee-Feedback 
Factor in Photodiode Amplifiers,” 
Electronic Design Analog Special 
Issue, June 26, 1995. 
2. Jerald Graeme, Bonnie Baker, 
“Design Equations Help Optimize 
Supply Bypassing for Op Amps,” 
Electronic Design Analog Special 
Issue, June AJ, 1996. 
3. Jerald Graeme, Bonnie Baker, 
“Fast Op Amps Demand More Than a 
Single-Capacitor Bypass,” Electronic 
Design Analog Special Issue, Nov. 
18, 1996. 
4. Tom Mintner, “Pre-Process Audio 
With Notch Filter to Improve FFT 
Dynamic Range,” Electronic Design 
Analog Special Issue, Nov. 18, 1996. 
5. Audio Precision System One, Audio 
Precision, P.O. Box 2209, Beaverton, 
OR, 97075-3070; (800) 231-7350. 
6. Distortion measurement techniques 
and results are discussed in Chapter 2 
of Walter G. Jung, Audio IC Op Amp 
Applications, 3d Ed. Sams, 1987. 

Walt Jung is a Corporate Staff 
Applications Engineer for Analog 
Devices, Norwood, Mass. A longtime 
contributor to Electronic Design, he 
can be reached via e-mail at 
Walter. Jung©Analog. Com. 



NEW PRODUCTS 
COMMUNICATIONS 

First Low-Profile CD Loser 
Tweaks OC-1 2 Standards 
This l-by-9 optoelectronic transceiver 
in the MDX-19 Series, with the lowest 
profile of any product for mezzanine¬ 
card applications, fully complies to 

ATM OC-12 standards. Suitable for 
bidirectional communication over mul¬ 
timode fiber, it operates at a data rate 
of 622 MBaud. The device can plug 
into any standard mezzanine card with 
its wave soldering attaching post, and 
link to a cable through its standard SC 
fiber connector. This Class 1 laser 
meets CDRH and IEC safety stan¬ 
dards. It’s also UL1950 approved. 
MDX-19 Series optical transceivers 
also contain modules compatible with 
OC-3, FDDI, and the Fibre Channel 
X3T11 physical standard PH-2 net¬ 
working environments. LG 
Methode Electronics, 7444 W. Wil¬ 

son Ave., Chicago, IL 60656; (708) 
867-9600; fax (708) 867-9130. 

CIRCLE 690 

QCELP Vocoder Developed 
For ANSI C Processor 
DSP Software’s Qualcomm Code Ex¬ 
cited Linear Prediction (QCELP) 
Vocoder is a real time, bit-compliant 
implementation of the TIA IS-96A 
QCELP vocoder for the fixed point 
ANSI C digital signal processor. It 
provides coding for the multirate 8-
kbit/s and 13-kbit/s coders supporting 
1/2, 1/4, and 1/8 fractional coding (8, 4, 
2, 1 kbits/s and 13, 6.5, 3.25, and 1.625 
kbits/s). This re-entrant implementa¬ 
tion can provide two full-duplex chan¬ 
nels of encode/decode per DSP. LG 
DSP Software Engineering Inc., 175 

Middlesex Turnpike, Bedford, MA 
01730. (6 17) 275 3733; fax (6 17) 275-
4323. CIRCLE 691 

Integrated QAM Chip 
Runs At 40 Mbits/s 
Lucent’s AV6410 quadrature-ampli¬ 
tude-modulation (QAM) chip, a de¬ 
modulator for cable TV modems, sup¬ 
ports data-transmission rates to 40 
Mbits/s, a thousand times faster than a 
conventional analog desktop modem. 
The most recent addition to the com¬ 
pany’s Cable Modem Silicon Suite, it 
combines an analog-to-digital con¬ 
verter, 256-QAM modulator, IF pass-
band-to-baseband converter, and for¬ 
ward-error correction together for the 
first time. This chip also supports de¬ 
modulation in 4, 8, 16, 32, 64, and 128 
modes. Cost is less than $25 in quanti¬ 
ties of 100,000 or more. LG 

Lucent Technologies, 555 Union Blvd., 
Allentown, PA 18103; (800) 372-2447, 
Dept. R20. Canada: telephone (800) 
553-2448, Dept. R20. CIRCLE 692 

V6 Data Engine Can 
Handle Six Modems 
This RISC-based, single-board data 
pump houses six Analog Devices digi¬ 
tal signal processors on a standard 72-
pin SIMM measuring only 1.1 by 4.25 
in. It interfaces directly with a T1 or 

El line , providing designers of re¬ 
mote-access products with the ability 
to handle six V.34 modem calls or 24 
ISDN calls per unit. The Patton V6 
boasts 198 MIPS of sustained RISC 
processing and 864 kbytes of on-board 
memory. Four such V6 Data Engines 
handles an entire Tl. The Data Engine 
interfaces with the Tl/El carrier at 
the board level using only four TTL 
signals. Each DSP in the V6 is pro¬ 
grammed to recognize which of the 24 
TI channels (or 30 E1 channels) it is re¬ 
sponsible for accessing. Power con¬ 
sumption is 4.2 W at 5 V de. A low 
power version using only 2.5 W at 3.3 
V de also is available. The Patton V6 

comes standard with V.34 modem soft¬ 
ware. The engine is priced at $540 
each in quantities of 2500 pieces. LG 

Patton Electronics Co., 7622 Ricken¬ 
backer Dr., Gaithersburg, MD 20879. 
(301) 975- 1000; fax (301) 869-9293. 
CIRCLE 693 

Frequency-Shift-Keying 
Receiver Tunes ISM Band 
RF Micro Devices’ RF9902 is a mono¬ 
lithic IC with CMOS-compatible out¬ 
puts for use as a low-cost frequency¬ 
shift-keying (FSK) receiver at 400 to 
930 MHz. It’s designed to work inde¬ 
pendently or as part of an FSK trans¬ 
ceiver when used with the company’s 
FSK RF9901 transmitter. The 
RF9902 features an input amplifier, 
mixer, IF limiting amplifier, phase de¬ 
tector, and an output Schmitt trigger 
to generate the digital signal. The chip 
has two sections: one for performing 
down conversion, the second for de¬ 
modulation. Typical applications in¬ 
clude handheld POS terminals, meter 
reading, bar-code reading, and various 
digital systems applications. The 
RF9902 is offered in a standard 16-
lead plastic SOIC package, lg 

RF Micro Devices, 7625 Thorndike 
Rd., Greensboro, NC 27409; Internet: 
http://www. rfmd. com. CIRCLE 694 

Broadband VSAT Receiver 
Has Tunable Data Rate 
The STEL-9258 board-level demodula¬ 
tor for very small aperture terminals 
(VSATs) offers user-selectable data 
rates to allow the system to operate at 
the lowest possible bandwidth. It’s 
programmable from 19.2 to 1024 kbits/s 
BPSK, or 64 to 2048 kbits/s QPSK. In 
includes an integral L-band down-con¬ 
verter that can be tuned from 950 to 
1450 MHz in 1-Hz steps. The assembly 
also can be supplied without the down¬ 
converter to accept a direct 70-MHz IF 
input. It can track input frequency drift 
of up to ±2 MHz without loss of signal 
lock. This permits the use of inexpen¬ 
sive “dielectric resonator oscillator” 
type LNBs, rather than much more ex¬ 
pensive phase-locked LNBs. Price is 
$425 each in quantities of 1000. LG 

Stanford Telecom, Telecom Compo¬ 
nent Products Group, P. O. Box 3733, 
Sunnyvale, CA 94086. (408) 250-
2660. CIRCLE 695 
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NEW PRODUCTS 
EMBEDDED 

DataViews 9.7 Brings 
DDVT To Windows NT 
Version 9.7 of the DataViews devel¬ 
opment tools for building graphics to 
monitor and control real-time 
processes is now available on the 
Windows NT platform. The dynamic 
data visualization development tool 
(DDVT) manages raw data and 
transforms it into intuitive graphical 
representations. Users can build 
fully animated interfaces for visualiz¬ 
ing, analyzing, and regulating real¬ 
time industrial, telecommunication, 
and scientific processes. 

DataViews 9.7 supports Microsoft 
Visual Basic, Visual C++, and Visual 
Basic-compatible OCXs, allowing 
programmers to create custom 
OCXs for data acquisition and other 
functions. Applications built with 
DataViews can be compiled with Vi¬ 
sual C + + . Over 10,000 dynamic 
graphical objects representing data 
points can be analyzed per second. 
An open API environment pro¬ 

vides developers with five different 
methods of integrating data, and the 
ability to interface to any third-party 
or proprietary data-acquisition de¬ 
vice or data-distribution system. The 
DV-Draw drawing editor allows the 
addition or removal of dynamic prop¬ 
erties through intuitive pop-up dia¬ 
log boxes. DV-Draw also supports 
dynamic True Type text. DataViews 
also includes a true Multiple Docu¬ 
ment Interface for keeping multiple 
views of documents open simultane¬ 
ously. Additional font support lets 
users work with any font available in 
their system, including scalable fonts 
and hardware and vector text. 

Application examples include 
graphical analysis of data in R&D en¬ 
vironments, satellite transmission 
and monitoring, supervisory control 
and data-acquisition applications for 
process control, and graphical infor¬ 
mation systems for air-traffic control 
and public transportation. 

Pricing for DataViews 9.7 for Win¬ 
dows NT starts at $5000. Cross-plat¬ 
form versions are available for HP, 
Sun, SGI, IBM, and Digital plat¬ 
forms. 

DataViews Corp., 47 Pleasant St., 
Northampton, MA 01060; (413) 586-
4144; e-mail: info@dvcorp.com. 

CIRCLE 696 

Ada Rides Into Commercial 
Arena On Windows and Unix 
Originally developed for mission-criti¬ 
cal applications such as flight manage¬ 
ment and weapons control systems, 
the Ada programming language now 
qualifies as a development tool for a 
wider range of applications. These in¬ 
clude the aerospace, energy, transpor¬ 
tation, automotive, medical device, 
telecommunications, finance, and 
process-control industries. 

Based on the object-oriented Ada 
95 language, ObjectAda is the first ob¬ 
ject-oriented Ada environment for Mi¬ 
crosoft Windows 95 and NT, and for 
Unix platforms from Hewlett-
Packard and Sun Microsystems. Key 
features of ObjectAda for Windows in¬ 
clude a full Ada 95 core language and 
key annexes, a familiar development 
paradigm and facilities for linking Ada 
code with C++ applications and vice 
versa, a Windows GUI builder, and 
Win32 bindings. Other attributes in¬ 
clude Winsock TCP/IP bindings, an 
open library model, source browser, 
WinDbg/Codeview multilingual de¬ 
bug, and DLL import and export. 

System requirements include an 
80386-based or higher PC running 
Windows 95 or NT, with at least 12-
Mbytes of RAM and 80-Mbytes of 
disk space. Three editions are avail¬ 
able, with prices ranging from $245 
to $1495 per copy. ObjectData for 
Unix requires HP 9000 series or HP 
B-Class workstations running HP-
UX 10.01, 10.10 with 75-MB disk 
space and 32-MB RAM minimum. 

Pricing for the setup is $8000. Re¬ 
quirements for Sun/Solaris are a Sun 
SPARCserver, SPARCclassic, 
SPARCstation and UltraSPARC 
computer families running Solaris 2.5 
with 75-Mbyte disk space and 32-
Mbyte RAM minimum, ml 

Thomson Software Products, 101 
Merritt 7, Norwalk, CT 06856; (203) 
845-5000. 

Web: http://www. thorn soft, com . 
CIRCLE 697 

Free Video Demonstrates 
Machine Vision Development 
VisionBlox is a set of Microsoft Visual 
Basic software tools that can be as¬ 
sembled in various ways to customize 
any machine-vision application. Stan¬ 

dard features include popular image¬ 
processing and analysis routines. The 
14-minute video shows how to pro¬ 
gram custom machine-vision applica¬ 
tions using VisionBlox, including cap¬ 
turing a live image, using the search 
(feature find) tool, interfacing and 
controlling a multi-axis motion device, 
and interchanging frame grabbers 
from multiple vendors. 

The video begins by illustrating the 
ease of capturing a live image from a 
CCD camera. The camera, frame 
grabber, and display icons are 
dropped into the Visual Basic Design 
form. To view an image, the camera is 
linked to the display window with just 
two lines of code. The entire proce¬ 
dure takes less than 5 minutes, com¬ 
pared to traditional programming 
methods that take two to three days. 

Image analysis uses the search 
(feature find) function algorithm to 
drop the feature-find icon onto the 
design form and link it to the image 
display window using two or more 
lines of code. On-line help allows 
users to page to the example code, 
and cut-and-paste the code onto the 
design form. The tool subsequently 
finds the center of the trained model. 
An alignment application is 

demonstrated with two image con¬ 
trols displaying alternating live im¬ 
ages using a VisionBlox calibration 
control. The vision system uses the 
location of circuit board fiducials to 
determine the amount of motion nec¬ 
essary to bring the board into align¬ 
ment by controlling an X,Y, theta 
stage. 

VisionBlox capitalizes on the per¬ 
formance of a Pentium-class PC for 
image processing, instead of ISA 
Bus-based DSP boards. With a PCI 
frame grabber, similar speeds are at¬ 
tainable at a fraction of the cost. The 
simplicity of interchanging frame 
grabbers is displayed by sweeping 
out one piece of hardware for an¬ 
other, then modifying the frame¬ 
grabber reference in the original line 
of Visual Basic code. 

The VideoBiox video is free and 
available by request, along with 
product brochures, help file disks, 
and information on training classes in 
the U.S, England, and Japan. ML 

Integral Vision, P.O. Box 6295, To¬ 
ledo, OH 43514-6295; (4 1 9) 536-
1983. CIRCLE 698 
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Fast. Reliable. Affordable. 

Needham’s Device Programmers 
Now the easiest and most cost-effective way to 
read, program and verify 2716-8 megabit 
EPROMS. Support for Micros, Flash, EPROM, 
16-bit, PLDs, and Mach (call for support list for 
specific models, or download demos from our 
BBS or web site). 

Easy to use menu driven software features on-line 
help, and a full-screen editor. Support for macros, 
read and save to disk, and split and set options. 

For more information call 

(91 6) 924-8037 

NEEDHAM ELECTRONICS, INC. 
4630 Beloit Drive, #20, Sacramento, CA 95838 
FAX (916) 924-8065 • BBS (916) 924-8094 
(Mon. - Fri. 8 am - 5 pm, PST) 
http://www.needhams.com/ 

• Free technical support 

• Free software upgrades 

• 1 to 2 year warranty on ail 
parts and labor 

• 30-day money-back guarantee 

• Made in the U.S.A. 

• All models include software, 
on-line help, cables, and 
power transformers 
(where applicable) 

READER SERVICE 179 
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NEW PRODUCTS 
COMPONENTS 

Red, Blue, Red/Green LEDs 
Brighten Panel Lighting 
Polyus’ LEDs come in red, blue, and 
red/green bicolor versions for panel 
lighting applications. Also available 
are 10- to 50-mW infrared types in the 
730- to 930-nm region, which come in 
various T-l and SM packages. These 
higher power units use an MDH het¬ 
erostructure. Prices for the red and 
red/green types are $0.25 each in 10K 
quantities; blue, $2.50 (10K quanti¬ 
ties), and the IR type is $0.50 each for 
10K orders, pm 

Polyus USA Inc., 8900 Fondren Rd., 
#296, Houston, TX 77074; (713)961-
1777; fax (71 3) 981 -8449. 
CIRCLE 699 

Low-Cost HF MOSFETs 
Operate At 300 V 
Combining low cost and plastic packag¬ 
ing, APT’s ARF446 and ARF447 MOS¬ 
FETs are optimized for 300-V opera¬ 

tion. They can provide up to 250 W at 
14-dB gain and almost 70% efficiency at 
27.12 MHz for industrial, scientific, and 
medical RF applications. Their high-
voltage characteristic eliminates the 
need for a dc-dc converter, allowing the 
MOSFET to be driven directly by the 
output of the supply’s power-correc¬ 
tion-factor section. The ARF446 and 
447 are priced at $51.35 each in 100-
piece quantities, pm 
Advanced Power Technology, 405 S. 

W. Columbia St., Bend, OR 97702. 
(800) 522-0809; fax (541) 388-0364. 
CIRCLE 700 

Ceramic Caps Can Handle 
Higher-Density Tasks 
These ceramic multilayer capacitors, 
which come in a 0402 package, are 
ideal for use in cellular telephones, 
pagers, laptop computers, and porta¬ 

ble audio equipment—wherever high 
package density is required. These 
caps provide a reduction factor of be¬ 
tween 1.5 to 2, compared with 0603 
components. Standard thickness of 
the new models is 0.5 mm. Thinner 
versions (for mounting on tracks be¬ 
neath ICs) are available on special or¬ 
der. Rated voltages are 16, 25, and 50. 
Class 1 caps (with NPO dielectric) of¬ 
fer 1, 2, 5, and 10 percent tolerance 
over the range of 0.47 pF to 100 pF. 

Class 2 caps (with X7R dielectric) 
come in tolerances of 5, 10, and 20 % 
over 100 pF to 10,000 pF. They’re de¬ 
signed for either reflow or wave solder¬ 
ing, and are supplied on tape/reel or in a 
new bulk case for automatic placement. 
Lead time is stock to 8 weeks, pm 

Philips Components, 1440 W. In¬ 
diantown Rd., PO Box 689605, Jupiter, 
FL 33468. (407) 745-3300; fax (407) 
745-3600. CIRCLE 701 

ASIC TCXOs Meet 
Military Standards 
The second generation of ASIC tem¬ 
perature-compensated crystal oscilla¬ 
tors from C-Mac meet stringent tele¬ 
communications and military 
applications. Three standard packages 

comprise the series: CMT4000, 5000, 
and 6000, all offering a range of stan¬ 
dard frequencies. They provide a fre¬ 
quency stability of at least ±0.5 ppm 
over the temperature range of -40°C 

to +85°C. Phase noise is 100 dBc/Hz at 
10-Hz offset, and the phase noise floor 
is 150 dBc/Hz. They’ve been specifi¬ 
cally designed to support a 3-V power 
rail. The CMT4000 comes in a surface¬ 
mount package that’s targeted for mo¬ 
bile communications systems, and op¬ 
erates over a frequency range of 1 kHz 
to 35 MHz. The CMT5000 comes in a 
14-pin dual in-line package. It oper¬ 
ates over a 1-kHz to 52-MHz range. 
The flat pack CMT6000, working over 
1 kHz to 160 MHz, offers higher stabil¬ 
ity (±0.2 ppm over -20 to +70°C), and 
improved aging (±0.5 ppm in one year, 
±2 ppm over 10 years) and phase noise 
characteristics. In addition, it has a tri¬ 
state output option, pm 
C-MAC, 4709 Creekstone Dr., Suite 

311, Morrisville, NC 27560; (919)941-
0430; fax (91 9) 941 -0530. 

CIRCLE 702 

LED Family Glows In 
An Array Of Colors 
A new line of LED lamps, which come 
in red, green, high-efficiency red and 
green, yellow,orange, and emerald 
green, are ideal for backlighting panels, 
illuminating switches, and for indoor 
and outdoor signs. Features include 
high on-axis intensity, consistent radia¬ 
tion pattern, and exceptional unifor¬ 
mity from lamp to lamp. These features 
allow designers to backlight a large 
panel containing a number of legends 
and indicators uniformly both in terms 
of color and brightness. The lamps pro¬ 
vide uniform appearance from pixel to 
pixel, making images appeal- “smooth” 
for moving message signs. 

Typical luminous intensity ranges 
from 27 millicandelas (at 20 ma) for 
emerald green (560 nm), to 2000 milli¬ 
candelas for AlGaAs red (644 nm). 
Viewing angle is typically 15 to 25°. 
The lamps are supplied in a non-dif-
fused, 5-mm package. It incorporates 
a 20-mil leadframe and tight meniscus 
controls, making it compatible with ra¬ 
dial-lead, automated-insertion equip¬ 
ment. Yellow, orange, and green 
LEDs are lightly tinted so that they 
may be easily identified even when 
turned off. pm 

Hewlett-Packard Co., Components 
Response Center, 3175 Bowers Ave., 
M/S 88U, Santa Clara, CA 95054. 
Melinda Herson (408) 435-4009. 

CIRCLE 703 



EUROPEAN 
PRODUCTS 

Display/Deflection Processors 
Target 50/60-Hz TV Sets 

The DDP 3310A, a single-chip digital display and de¬ flection processor realized in 0.8-pm CMOS technol¬ 
ogy, is intended for high-quality back-end applica¬ 

tions in 50/60-Hz TV sets with 4:3 or 16:9 picture 
cathode-ray tubes. It can be combined with members of 
the Digit 3000 IC family or with third-party products. 
While the DDP 3310A is intended for 50/60-Hz applica¬ 
tions, its sister product, the DDP 3310B, is optimized for 
lOO-Hz/32-kHz applications. 
One IC contains the entire fully digital video compo¬ 

nent and deflection processing and forms the heart of a 
modem color TV. The ICs both operate with a single 5-V 
power supply and offer a black level expander as well as 
dynamic peaking and a soft limiter for gamma correc¬ 
tion. They both have a programmable RGB matrix, a 
scan velocity modulation output, a picture frame genera¬ 
tor, and an additional analog RGB/fast-blank input. Also 
included is a separate ADC for tube measurements. AV 

ITT Semiconductors Group, World Headquarters, Intermet-
all, Hans-Bunte-Strasse 19, 79108 Freiburg, Germany; phone: 
+49-761/517-0; lax: +49-761/517-2174. CIRCLE 485 

Enhanced, Faster Model Created 
For Optical Module Testing 

A newer version model of the Laser Vision System for optically testing electronic modules, dubbed LV2, 
was developed by Rohde & Schwarz. The new sys¬ 

tem features additional test capabilities and a higher test 
speed. It’s particularly suitable for testing SMDs, in 
which in-circuit testing is very limited because of the dif¬ 
ficult adaption involved. The main fields of application in¬ 
clude testing of mobile communication terminals as well 
as consumer and car electronics. LV2 offers an unusual 
combination of image processing and laser height mea¬ 
surement, providing a higher level of fault detection. The 
test rate is specified with more than ten components per 
second, enabling for use in assembly lines. AV 

Rohde&Schwarz GmbH & Co KG, Muehldorfstr. 15, 
Germany; phone: +49-89/4129-2232; fax: +48-
89/4129-3208. CIRCLE 486 

Surface-Mount Varistors Protect 
Semiconductors From Overvoltage 
To prevent damage of semiconductors causedny 

overvoltages, metal-oxide varistors are used to limit 
any overvoltage and reliably safeguard the semicon¬ 

ductors. The so-called SIOV multilayer varistors of the 
CN type series is available in sizes from 0603 through 
2220. Their design is optimized for very low inductance, 
resulting in a response time of less than 0.5 ns. As a re¬ 

sult. they’re particularly suited for ESD protection, as 
well as in assuring CE conformity in cordless and cellu¬ 
lar phones, interfaces like RS-232-C and Centronics, 
PCs (keyboard, mouse, printer interface, etc.), LANs, 
modems, sensors, and interface circuits, AV 

Siemens Matsushita Components (S+M), c/o Siemens 
Infoservice, P. O. Box 2348; 90713 Fuerth; Germany; fax 
+49-91 1/978-3321. CIRCLE 487 

Company Designs Surface-Mount 
LED Lamps For Mini Apps... 

Intended for ultra-miniature applications is a new line of surface-mount-chip type of LED lamps created by 
Quality Technologies. Developed for standard foot¬ 

prints, their low profile, 140° viewing angle, and mois¬ 
ture-proof packaging suit them for panel illumination, 
push-button backlighting, and membrane switch appli¬ 
cations. The new chip-type LEDs are available in red, 
AlGaAs red, green, and yellow, with either clear or dif¬ 
fused optics. Ideal for reflow-soldering or dip-soldering 
assembly lines, they’re supplied on 8- mm tape and reel 
(2000 per reel). Another low profile surface-mount LED 
lamp arriving on the scene is the QTLP670C series. 
They conform to the EI A-535 BA AC standard specifica¬ 
tion for case 3528 tantalum capacitors. The lamps have 
non-diffused optics, suiting them for backlighting appli¬ 
cations and coupling to a light pipe. They come in Al¬ 
GaAs red, high-efficiency red, green, and yellow. AV 

...And A 4-Pin Optocoupler That 
Cuts Device Size Nearly In Half 

Another new product from the same manufacturer 
is a 4-pin dual in-line phototransistor optocoupler. 
It’s claimed to require only about one half the size 

of a conventional 6-pin device without sacrificing any 
electrical performance. The optocoupler, dubbed 
H11A814, contains two gallium-arsenide, infrared¬ 
emitting diodes connected in inverse parallel that drive 
a single silicon phototransistor. Intended for applica¬ 
tions such as ac-line monitoring, unknown polarity de 
sensing, and telephone-line interfacing, the devices 
come in two current-transfer ratio ranges: 20% mini¬ 
mum to 300% maximum; and 50% minimum to 150% 
maximum. Also available is the H11A817 optocoupler, 
which consists of a single GaAs IR diode driving a sin¬ 
gle silicon phototransistor, again in the same 4-pin DIL 
package. It comes in five CTR ranges optimized for 
power line regulators, microprocessor and digital logic 
inputs, and in industrial controls. AV 

Quality Technologies Ltd., 10, Prebendai Court, Oxford 
Rd., Aylesbury, Buckinghamshire HP 19 3EY; Great Britain; 
phone +44-1296/39 44 99; fax +44-1296/39 24 32. 
CIRCLE 488 «
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NEW LITERATURE 

Communications Connector 
Catalog Comes Calling 
Cee whiz! Coaxial combination con¬ 
nectors with coaxial conductors, cable 
connectors, car-navigation connectors, 
coaxial multiple-contact connectors... 
they’re all part of Hirose’s Connectors 
for Mobile Communications catalog. 
Other products described run the 
gamut from battery terminals, spring 
terminal connectors, and base-station 
components for distribution, to a vari¬ 
ety of internal wiring subminiature 
board-to-board connectors with 0.5-
mm and 0.65-mm spacing. Connectors 
for car navigation include mini-twin 
crimp shielded types for antenna sec¬ 
tion connections and pin connectors 
for use with PC cards. To get the cata¬ 
log from the Sherman Oaks-based 
company, call (805) 522-7958; fax (805) 
522-3217 (for an instant catalog via 
fax. dial 1-800-879-8071, then ask for 
#0004). re 

CIRCLE 860 

Designer's Guide On 
Fiber-Optic Transceivers 
Amp Inc., Harrisburg, Pa., through its 
Optical Interconnection System divi¬ 
sion, has published a 76-page fiber-op-
tic-transceiver designer’s guide. The 
guide helps with the intracacies of in¬ 
corporating transceivers in high¬ 
speed data-communication networks. 
Topics covered include transceiver 
components and functions, specifica¬ 
tions and standards, safety, board lay¬ 
out, applications, and qualification and 
environmental testing. Though the 
book is geared toward AMP’s prod¬ 
ucts and technology, the principles in¬ 
volved are universal and can be ap¬ 
plied to various standard applications 
like Fast Ethernet and Fibre Channel. 
Call (717) 986-5160 for further infor¬ 
mation. RE 

CIRCLE 861 

Catalog Revolves Around 
Global Solenoid Valves 

Spanning 64 pages, Honeywell’s new 
catalog concerning its global Valve Ac¬ 
tuation Series of solenoid valves is 
aimed at specifiers and users of these 
devices in pneumatic actuator au¬ 

tomation. Products covered include 
three- or four-way solenoid valves of¬ 
fered in various configurations, such 
as NAMUR interface, pipe mounted, 
sub-base mounted, intrinsically safe, 
etc. Specifications detail pipe size, flow 
factor, operating pressure differential, 
power consumption, voltages, and 
electrical connections. For more infor¬ 
mation and/or a copy of the catalog, 
call Honeywell’s Skinner Valve divi¬ 
sion at (860) 827-2467; fax (860) 827-
2384. RE 

CIRCLE 862 

LCD Product Guide Lights 
The Way For Designers 

The Liquid Crystal Displays Product 
Guide is set up to help designers 
specify LCDs and display modules. 
Dot-matrix alphanumeric modules, 
complete display graphic modules, 
and segmented displays for use in a 
wide variety of applications are de¬ 
scribed. Descriptions are enhanced 
with detailed specifications and se¬ 
lection charts, as well as dimensional 
layouts for typical display modules. 
Technologies employed by Crys-
taloid, Hudson, Ohio, to create com¬ 
plete display solutions include 
twisted nematic, supertwist nematic, 
reverse constrast twisted nematic, 
touch screen, dichroic, dual-layer 
dichroic, and Heilmeier. For more in¬ 
formation, call (216) 655-2429; fax 
(216) 655-2176. Or you can e-mail: 
crystaloid@aol.com. re 

CIRCLE 863 

Audio/Multimedia Data 
Book Contains Layout Advice 
The new Audio & Multimedia Data 
Book from AKM Semiconductors Inc., 
San Jose, Calif., is now available. At 
451 pages, the book contains data 
sheets on AKM’s ADCs, DACs, 
codecs, and its audio digital signal 
processor, together with the design of 
evaluation boards for most of the 19 
products listed. There’s also some ex¬ 
tremely useful layout advice on prod¬ 
uct usage. Available free of charge, the 
book can be obtained by calling (408) 
436-8580; fax (408) 436-7591; e-mail: 
ICinfo@AKM.com. PMcG 

CIRCLE 864 

Booklet Reviews Magnetic 
Theory And Core Applications 
Selecting the proper core material for 
your specific core application is the ba¬ 
sis of a new 20-page booklet made 
available from The Arnold Engineer¬ 
ing Co., Marengo, Ill. Magnetic theory 
and core applications from de to 100 
kHz are discussed. Materials such as 
silicon steel, powdered iron, Sendust, 
Molypermalloy, Hi-Flux, Super-MSS, 
and ferrites all receive attention. Con¬ 
tact Arnold at (800) 545-4578; fax (815) 
568-2228. RE 

CIRCLE 865 

Network, Computer-Telephony 
Product Guide Now Available 

A new 64-page catalog from Industrial 
Computer Source, San Diego, Calif., 
features over 1000 model numbers of 
telecommunications product solutions. 
Included in the Communication 
Source-Book 1997 Edition 1 are: a com¬ 
plete line of SBC/motherboard CPUs 
up to 300-MHz Alpha, 200-MHz Pen¬ 
tium; a complete line of plug-and-play 
wireless Ethernet products; 100Base-T 
network interface cards, switches, and 
hubs; and remote access routers. The 
reference sections contains tutorials on 
computer telephony, Fast Ethernet, 
and Ethernet. For further information, 
call (800) 523-2320; Web: http://www.in-
dustry.net/indcompsrc. re 

CIRCLE 866 

OEM Instrument Components, 
Systems Outlined In Brochure 
OEM instrument components and 
systems used by product designers 
and engineers are described in a 
brochure from the Nikon Instrument 
Group, Melville, N.Y. Among the 
products discussed are optics, focus¬ 
ing mounts, illumination systems, 
stereo microscopes, mechanical com¬ 
ponents, power supplies, and a host of 
others. Precision manufacturing, qual¬ 
ity control, scientific research and di¬ 
agnostic applications, are just some of 
the arenas that employ these compo¬ 
nents. To get a copy of the brochure, 
call (800) 52-NIKOÑ, ext. P679; Web: 
http://wwAV.nikonusa.com. re 

CIRCLE 867 
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If You Have A Brainstorm, 
Get A Patent Attorney 
Eric L Hausler 

Alight bulb just went off in your 
head—sorry, someone already 
got the patent on that one. Let’s 

say that you have an idea for a new 
product. Once you get past the initial 
notion that you’re fooling yourself, 
you start to seriously consider 
patenting and marketing your inven¬ 
tion. Anyone who has sought a 
patent will tell you it’s not an easy or 
cheap process. Deepak Malhotra, a 
patent attorney (Wells, St. John, 
Roberts, Gregory & Matkin, 601 W. 
First Ave. #1300, Spokane, WA 
99204; (509) 624-4276; Internet: 
www.wsrgm.com), tells his clients, 
“Don’t seek patents for the wrong 
reasons. If you think getting a patent 
will make you rich, you are probably 
mistaken. Many companies are not 
interested in buying technology un¬ 
less the manufacturing engineering 
aspects are well developed, and a 
product is being made and sold.” 
What exactly is a patent and who 

issues them? The United States 
Patent and Trademark Office (PTO), 
located at Crystal Plaza 3, 2021 Jef¬ 
ferson Davis Highway, Arlington 
Va., defines a patent as “the right to 
exclude others from making, using, 
or selling” your invention for a period 
of 17 years. The right to exclude is 
key here. It doesn’t give you the 
right to make, use, or sell your inven¬ 
tion, only the right to keep others 
from doing it. 

The PTO says that in order for an 
invention to be patentable, it must be 
new. Your invention is not new “if it 
has been described in a printed publi¬ 
cation anywhere in the world, or it 
has been in public use or on sale in 
this country” before the date you ap¬ 
ply for the patent. A patentable in¬ 
vention must be “sufficiently differ¬ 
ent from what has been used or 

described before.” If you describe or 
use the invention publicly, or set it up 
for sale, you must apply for a patent 
before one year passes. Otherwise, 
you will lose the right to a patent. Be 
aware that filing deadlines in some 
foreign countries are much more 
strict than in the U.S.. 

The PTO reviews all patent appli¬ 
cations. They also publish and issue 
patents, and maintain a search room 
for people to find currently-held 
patents. Examiners, who make up 
about one-half of the office’s 4400 em¬ 
ployees, have jurisdiction over as¬ 
signed fields of technology. The ex¬ 
aminers also initiate interferences, 
when two inventors claim the same 
invention. The PTO currently re¬ 
ceives about 170,000 patent applica¬ 
tions per year. 

Patent Tips 
Don Moyer, a patent agent (431 S. 

Dearborn 705, Chicago, Ill. 60605; 
(312) 939-3329; Internet: www.don-
moyer.com) who runs patent-related 
workshops at Chicago’s Harold 
Washington Library, cites three keys 
to a successful patent: 

1. Patent something you can sell. 
2. Get broad claims so that another 

product cannot get close to the func¬ 
tions and benefits of yours. 

3. Do not give anyone an easy chal¬ 
lenge both to your patent or to your 
business. 

Moyer suggests that candidates 
formulate a plan for the invention 
that brings it from conception to pay¬ 
off. Patenting an invention is not a 
cheap endeavor. The basic filing fee 
for the application is $770, not includ¬ 
ing the myriad of other related fees. 
Take a good financial inventory be¬ 

fore starting the process to under¬ 
stand the costs involved. 

Moyer also suggests making mod¬ 
els of the invention. A good model “is 
the main distinction between dream¬ 
ing and getting serious,” he explains. 

Is a patent attorney or patent 
agent necessary? “One key re¬ 
source,” says Moyer, “is a patent 
agent or patent attorney who will do 
the work to understand the inven¬ 
tion, so that the inventor will get the 
broadest claims possible.” Of course 
you can prepare and file your own ap¬ 
plications, but Moyer points out that 
“you can also do your own brain 
surgery.” 

The PTO advises inventors not to 
file their own patent applications be¬ 
cause “unless they are familiar with 
these matters, or study them in de¬ 
tail, they may get into considerable 
difficulty.” Malhotra explains that 
“patent law is very complex and con¬ 
tinues to evolve. Words that have one 
meaning in common parlance, may 
have been construed a completely 
different way by courts evaluating a 
patent case.” 

Only employ the services of an 
agent or an attorney registered with 
the PTO. Only registered attorneys 
and agents can represent clients for 
consideration before the PTO. Both 
Moyer and Malhotra warn inventors 
to be aware of invention marketing 
and development firms that take up¬ 
front fees. Many of these firms make 
their income from the inventors and 
not the inventions which they are de¬ 
veloping. “Get a referral from your 
business attorney, or friends who are 
attorneys,” says Malhotra. “Ask ex¬ 
actly what services will be per¬ 
formed, and what results should be 
expected.” 

The PTO publishes a directory of 
all registered patent attorneys and 
agents. The directory can be found at 
the PTO’s website, www.uspto.gov. 
You also can purchase the directory 
from the U.S. Government Printing 
Office. Employ the services of a 
patent attorney or agent before mak- E
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EE CURRENTS & CAREERS 
ON THE PATENT TRAIL 

ing any marketing decisions, advises 
Malhotra. 
Even if you plan to use a patent 

agent or patent attorney, you should 
still learn the rules and expectations 
for securing a patent. The PTO has 
strict rules, parameters, and fees. 
Learning what is expected will 
streamline the process and save 
money in preparation fees, filing 
fees, and downtime before the patent 
is secured. Here is a basic layout of 
the road from idea to patent: 

1. Study and model the idea in re¬ 
lation to other similar inventions on 
the market, or in the works. Make 
sure it is not only a good idea, but 
also has marketing and manufactur¬ 
ing potential. A great idea is useless, 
if it can’t be made or brought to the 
market. 

2. File a disclosure statement with 
the PTO. This document provides ev¬ 
idence of the date of conception for 
the invention. It is not an application 
for the patent. 
The disclosure statement should 

contain clear and concise informa¬ 
tion, including the process for mak¬ 
ing and using the invention; a draw¬ 
ing or sketch, if necessary; and the 
use of the invention. The disclosure 
statement must be accompanied by a 
signed cover letter requesting the 
material to be forwarded to the Dis¬ 
closure Document Program. Later 
on, the disclosure statement may 
help determine who had the first 
idea, but this is no substitute for ac¬ 
curately detailed dates and records. 
The PTO will hold this statement for 
two years. After two years, the dis¬ 
closure statement is destroyed, un¬ 
less it is referred to in a separate 
patent application filed within those 
two years. 

3. Make a preliminary search of 
existing patents to find ones that are 
closely related to, or the same as the 
invention. The PTO has search rooms 
in Washington, D.C., and in other li¬ 
braries throughout the United 
States. These search rooms are des¬ 
ignated Patent and Trademark De¬ 
pository Libraries. 

4. From the results of the search 
determine the differences that exist 
between the invention and the re¬ 
lated patents. Evaluate the invention 
to make sure that it is new, and that 

it is useful enough to warrant filing 
an application. 

5. If you determine that your in¬ 
vention will make a valuable contri¬ 
bution, and is “sufficiently different,” 
then file a patent application. Malho¬ 
tra stresses the importance of consis¬ 
tent terminology in writing a patent 
application. “For example,” he says, 
“if you say that the invention in¬ 
volves inserting a sound card into 
your computer, you are implying that 
the term ‘computer’ is defined so as 
not to include computers with sound 
cards. You probably should have said 
that the computer includes a housing, 
and a sound card in the housing.” 
Moyer warns that, “Most patents are 
duds because the person who wrote 
the patent did not understand the in¬ 
vention, and left ambiguities so that 
the patent is nearly worthless.” 

Four Basic Parts 
There are four basic parts to the 

patent application: 

(a) A written document with spec¬ 
ifications, descriptions, and claims. 
PTO says this document must con¬ 
tain: “a written description of the in¬ 
vention and of the manner and 
process of making and using it.” It 
must “be in such full, clear, concise, 
and exact terms as to enable any per¬ 
son skilled in the technological area 
to which the invention pertains, or 
with which it is most nearly con¬ 
nected, to make and use the same.” 
Pay special attention to the claims. 
These are descriptions of the subject 
matter of the invention. Malhotra 
explains that claims “are used to de¬ 
fine the scope of your invention, and 
provide a verbal description of the 
metes and bounds of your invention.” 
A good attorney or agent will try to 
secure the broadest claims possible, 
but since there will be a monopoly on 
the invention for 17 years, the exam¬ 
iner will typically reject some or all 
of the claims in the initial application. 

(b) A drawing. The PTO has strict 
rules for what the drawing must 
show and how it must appear. Know 
all these parameters. 

(c) The filing fee. 
(d) An oath or declaration. The 

oath is required by law. The applicant 
must take an oath that states he or 
she believes that they are the “origi¬ 

nal and first inventor” of the inven¬ 
tion. The oath must be sworn in front 
of a notary or other authorized offi¬ 
cer. 

The application is not forwarded 
to an examiner until all the parts are 
received. The PTO defines the filing 
date of the application “as the date on 
which the names of the inventors, a 
specification (including claims), and 
any required drawings are received 
in the Patent and Trademark Office; 
or the date on which the last part 
completing the application is re¬ 
ceived.” 

6. When the completed application 
reaches an examiner, he or she will 
study the invention in relation to 
other patents. The examiner may 
cite objections, or reject the claims of 
the application. Applicants have to 
overcome the rejections raised by 
the examiner by demonstrating how 
the invention differs from those that 
have already secured patents. PTO 
says “it is not uncommon for some or 
all of the claims to be rejected on the 
first action by the examiner; rela¬ 
tively few applications are allowed as 
filed.” 

7. Respond, in writing, by dis¬ 
tinctly and specifically (and tactfully) 
pointing out the errors in the exam¬ 
iner’s action. Simply telling the ex¬ 
aminer that he or she has erred will 
not work, you must prove your case. 

8. After the response is reviewed, 
you will be notified if your claims 
have been rejected, or objections or 
requirements have been made. PTO 
says, “the second Office action usu¬ 
ally will be made final.” 

9. Rejections may be appealed to 
the Board of Patent Appeals and In¬ 
terferences. 

10. If the application is approved, 
you will receive a notice of allowance. 
The fee for issuing the patent is due 
within three months of the date of 
notice. Once the fee is paid, the 
patent is issued as soon as possible. 

11. Once the patent is issued, a 
maintenance fee is due 3.5, 7.5, and 
11.5 years after the original patent 
has been granted. 

The PTO averages 18 months from 
filing to issue on patent applications, 
and they grant patents about 66% of 
the time. 

Deepak Malhotra recommends the 
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A Guide to Writing as an 
Engineer 
David Beer and David McMurrey 

This essential guide focuses on what 
is important for engineering writing in 
particular, rather that just technical 
writing in general. Clearly explains all 
key writing concepts and covers 
content, organization, and format. 
Also provides complete coverage of 
computer communication, e-mail, and 
finding information on the Internet. Practical, relevant 
examples of solid engineering writing throughout help 
you apply the material covered right away. 
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Web Page Design: A Different Multimedia 
Mary E. S. Morris 
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An electronic version of the 
classic engineering reference, 
Engineering Formulas, 6th 
Edition. Access over 500 live 
formulas, more than 400 tables, 
and 300 live equations to help 
solve technical and mathematical 
problems immediately. Formulas, 
tables, and equations for: area, 
dynamics, designing machine 
parts, circuits and currents, 
statics, metalworking, hydraulics, 
heat, strength, and more. Full text searching, hypertext 
linking, electronic table of contents and index. Uses 
MathSoft’s popular MathCad software engine. 

CD ROM, S79.95, Item C103PM 

SERIES 

instan! !

JAVA 

Written for Web page authors, this 
hands on guide covers the key 
aspects of designing a successful 
web site including cognitive 
design, content design, audience 
consideration, interactive, 
organization, navigational 
pathways, and graphical elements. 
Includes designing for VRML and 
Java sites as well as designing 

with templates, style sheets and Netscape Frames. 

Instant Java 
John A. Pew 

Create sizzling hot web pages 
with this Java cookbook — 
INSTANTLY — It’s chock full 
of Java recipes anyone can 
use. Use a variety of Java 
applet types, such as voice, 
animation, etc. to add spice to 
your web pages. HTML users 
learn how to easily plug Java 
special effects into HTML 
documents. Create customized special effects without 
programming. It covers the Hot Java and Netscape 
2.0 browsers, and supports UNIX, Windows 95, 
Windows NT and Macintosh. The CD-ROM includes 
source code and complete Java applets. With this 
book anyone can create sizzling hot web pages that 
incorporate animated sequences, voices and other 
spectacular effects that only Java can deliver — 
instantly. Whether readers want to plug the sample 
applets provided into their HTML documents or 
customize them for a special effect, this book guides 
them every step of the way. CD included. 

Electronic Giecks’ Engineering 
Formulas CD ROM 

Books Books 
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I don 't know doctor, ever 
since weve made this acquisitum, 
I've been seeing double.'! 

Turn your excess inventory into a 
substantial tax break and help 

send needy kids to college as well. 

Call for your free guide to learn how 
donating your slow moving inventory can 

mean a generous tax write off for your company. 

Call (708)690-0010 
Peter Roskam 

Executive Director 

P.O. Box 3021. Glen Ellyn. IL 60138 
FAX (708) 690-0565 

Excess inventory today...student opportunity tomorrow 

ON THE PATENT TRAIL 

book, “Marketing your Invention,” 
available from the American Bar As¬ 
sociation, Section of Patent and Trade-
mark and Copyright Law, 750 North 
Lake Shore Dr., Chicago, Ill. 60611. 

Securing a patent can be a prof¬ 
itable venture but remember, the 
best invention isn’t going to walk out 
of your head and into the bank. “You 
must make the plan,” says Moyer. 
“You must do the work. And you 
must get the best help. There are no 
shortcuts. 

Other Resources 
The majority of the PTO resources 

cited in this article were found at the 
U.S. Patent and Trademark Office 
homepage located at www.uspto.gov. 
It is an excellent and thorough re¬ 
source for inventors. Be sure to visit 
Deepak Malhotra’s homepage, an¬ 
other excellent resource for patent 
information. It has many links to re¬ 
lated websites. It is located at 
www.ior.com/~malhotra/. Don 
Moyer’s homepage is located at 
www.donmoyer.com. His site pro¬ 
vides a wealth of information for in¬ 
ventors, including a schedule of his 
workshops. 

The IEEE homepage also has re¬ 
sources devoted to patents. They are 
located at www.ieee.org. They also 
have a book available called “Suc¬ 
cessful Patents and Patenting for 
Engineers and Scientists.” It is a be¬ 
ginner’s manual that covers both 
U.S. and international concerns. It is 
available at the homepage. Ideas Di¬ 
gest Online news magazine, located 
at www.ideas.wis.net, has a section 
entitled Inventor’s Corner, which is a 
forum for inventors. Finally, search 
engines such as Yahoo or Alta Vista 
will yield these sites and others, in¬ 
cluding sites for patent attorneys, 
patent agents and search firms. 

Eric Hausler is a freelance writer 
specializing in writing on issues of 
concern to electrical and electronic en¬ 
gineers. He can be reached by phone, 
at (201) 635-0311 or by e-mail, at: 
erich@openix.com. 

How Valuable Circle 
Highly 558 
Moderately 559 
Slightly 560 
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Electronic Design catalog/literature review 

CIRCLE 250 

DELKER CORPORATION 

PRECISION-EXPANDED 
MicroGrid precision ex¬ 

panded foils in ferrous, non¬ 
ferrous, precious and al¬ 
loyed metals, light, flexible, 
mesh-like material for 
EMI/RFI/ESD shielding, 
electrical and heat conduc¬ 
tivity. Process variations 
include: annealing, stretch¬ 
ing, flattening & sellvage 
edging. 

SINGLE BOARD COMPUTERS 
ICP Acquire Inc. is a 

manufacture of single 
Board computers, provide 
Backplane, rackmount 
chassis , and Industrial 
Power supplies. Including: 
3-20Slot BP. 386/486/Pen-
tium SBC, 3-20Slot chassis, 
DC-12V/24V-48V PS and 
85-265V AC PS. Contact 
Allen, phone: 415-967-7168 
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CIRCLE 251 

ICP ACQUIRE. INC. 

NEW CLAYTON/UNIMAX PRODUCTS 
This new 40 page catalog. No. 
CU9608, features a select 
group of switchlocks, cam¬ 
locks, and rotary, slide, 
rocker, pushbutton and snap¬ 
acting switches. Most C&K 
switches intended for power 
switching are UL recognized 
and CSA certified. VDE ap¬ 
proval is also available. Com¬ 
plete specifications, materi¬ 
als, drawings and ratings 
make this catalog a complete 
engineering and design 
guide. Phone: (800) 334-7729, 
Fax:(919)553-4758 CIRCLE 253 

C&K Component Inc. 

SINGLE CONVERSION CATV TUNERS 
Designed for reception of 

modulated digital data 
streams, CASD-series 
tuners are ideal for con¬ 
sumer set-top or PC add-in 
receivers, they feature PLL 
tuning, 62.5 kHz step sizes 
and low noise, with a re-
turn-path low pass filter in 
some models. F connector 
and PCB pin inputs avail¬ 
able. Call 800-642-0261 for 
product information, for de¬ 
tails via FASTFAX, call 
800-833-9437, ext. 3000 CIRCLE 256 

SHARP MICROELECTRONICS 

VLSI INTERCONNECTION SPECIALISTS 
Call for a complete range 

of Interconnect Solutions 
including hundreds of Pro¬ 
totyping Adapters, Test 
Probe Adapters, Program¬ 
ming Adapters and many 
other interconnect devices, 
for fully compliant surface 
mount interconnect test 
adapters, we offer a wide se¬ 
lection of high quality solu¬ 
tions. We also have quick 
turn custom design services 
for unique solutions in 
packaging. CIRCLE 259 

IRONWOOD ELECTRONICS 

POWER INTEGRATED CIRCUITS 
The 7th edition Apex 

Power Integrated Circuits 
data book contains com¬ 
plete product data sheets 
and applications notes for 
Apex Microtechnology’s 
power Amplifier PWM Am¬ 
plifier and DC/DC Con¬ 
verter product lines. Call: 1-
800-862-1021; Fax: 
1-520-888-3329; Email: 
Proht@TeamApex.com 

APEX 

PRECISION METAL STAMPING 
Thomas Engineering of-

fers precision metal stamp¬ 
ing expertise in micro¬ 
miniature, miniature and 
medium size stamping. Full 
color brochure describes in 
detail their facility, design 
expertise, production equip¬ 
ment and quality assurance 
program. From the size of a 
pinhead to several inches in 
diameter, continuous strip 
or bulk. 

THOMAS ENGINEERING 

VORTEX COOLERS™ 
Cool enclosures without 

Freon. Exceptionally reli¬ 
able since they have no 
moving parts of compres¬ 
sors to fail. Vortex Coolers 
are compact, economical 
and easy to install, cooling 
capacities to 2500 BTUH. 

ITW VORTEC 

CIRCLE 254 

CIRCLE 257 

! THE DSP CONNECTION™ 
Featuring the complete 

i line of DSP development 
i tools from White Mountain 
[ DSP, the DSP Connection is 
i your source for the latest in-
1 formation on DSP develop-
I ment. Application articles, 
i features, and views from in-
¡ dustry leaders in DSP make 
i this publication a must for 
1 developers in DSP as well 
i as those new to DSP. Make 
• the DSP Connection. 
[ Phone: ( 603 ) 883-2430, Fax: 
i (603)882-2655, E-mail: 
1 info@wmdsp.com 
i WHITE MOUNTAIN DSP INC. 

■i-

! MAXWELL ON TARGET 
Electromagnetics based 

i EDA solutions for high 
' speed and high frequency 
i design. 2D/3D RLGC ex-
• traction and SPICE model 
I generation for high speed 
i interconnects, IC packages. 
' Signal integrity, ground 
i bounce, and EMI enclosure 
• design rules. S-parameters, 
i antenna parameters includ-
I ing gain, directivity for RF 
1 and microwave design. 

! ANSOFT 

CIRCLE 260 

CIRCLE 263 

TIME INTERVAL & FREQUENCY 
The SR620 Time Interval 

counter makes single shot 
time measurements with 25 
ps resolution as well as one 
second frequency measure¬ 
ments with 11 digit resolu¬ 
tion. it also measures pe¬ 
riod, counts, pulse width, 
rise time and fall time, and 
reports statistics on up to 
one million samples. Inter¬ 
faces include RS-232, GPIB 
and a printer port, which 
provides a hardcopy output 
of histograms or plots of 
mean and jitter vs time. CIRCLE 252 

STANFORD RESEARCH SYSTEMS 

HAR-BUS 64 CONNECTORS 
New connector series of¬ 

fers 5 row connector solu¬ 
tion that is 1007r backward 
compatible with the popu¬ 
lar 96-pin Eurocard connec¬ 
tors. Connector has 160 
pins with preleading con¬ 
tacts for live insertion. Can 
be used to improve signal 
speed. 

»3m-

CIRCLE 255 

HARTING ELEKTRONIK, INC. 

CIRCLE 258 
ECLIPTEK CORPORATION 

INTERNATIONAL SOURCE BOOK 
The International Source 

Book offers detailed specifi¬ 
cations on Ecliptek’s 
through-hole and surface¬ 
mount crystals, oscillators, 
and inductors. Visit our 
internet site at 
httpT/www.ecIiptek. 
com. 
Phone (714) 433-1200, 
Fax (714) 433-1234, or 
E-mail ecsales@ 
ecliptek.com 

MULTILAYER PROTOTYPE 
Award winning quick 

turn multilayer prototype 
manufacture specializing 
in 24 hour to 5 day turns, 
for commercial and milspec 
boards (Milp-551 10E) on 
FR4 and polyimide 
materials. Our capabilities 
also include “blind and 
buried" vias, full body gold, 
carbon baste, metal core 
boards, small hole drilling, 
and net list testing. 

CIRCLE 261 

PROTO EXPRESS 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 

YOUR COMPANY 
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BUS CONNECTION & EXPANSION 
New catalog featuring di¬ 

rect, high-speed connec¬ 
tions and expansions from 
workstations and PCs to 
VMEbus, PCI or Compact-
PCI systems. Phone: 612-
881-6955, Fax: 612-881-
9674, 
Email: sales@bit3.com. 
Web Site: 
http://www.bit3.com 

Bl «hw» MIIUI-' 
’Sir 37 

CIRCLE 265 

BIT 3 COMPUTER CORPORATION 

PWM DC MOTOR CONTROLLER 
The UC3638 provides 

complete control circuitry 
for servo amplifier applica¬ 
tions. It is designed for both 
uni and bi-directional con¬ 
trol. The device provides 
precision torque, velocity, 
or position control. 

UC3638 

Pulse-Width 

Modulated 
DC Motor 
Controller 

CIRCLE 266 

UNITRODE CORPORATION 

M/S ASIC CAPABILITIES 
The Mixed-signal Divi¬ 

sion of American Microsys¬ 
tems, Inc., is continually 
improving its analog, digi¬ 
tal, and Mixed-signal de¬ 
sign and simulation tools. 
Adding cells to its cell li¬ 
brary, reducing cost and 
time required to develop 
Mixed-Signal ASICs. For 
more information on MPI), 
call (208) 233-4690 or visit 
our home page 
http://w ww. a m iscom 

CIRCLE 267 

AMERICAN MICROSYSTEMS 

RF/IF DESIGNER'S GUIDE 
180 page RF/IF De¬ 

signer’s Guide is looked 
with informative features 
such as practical articles, 
definitions of terms, envi¬ 
ronmental and reliability 
test procedures, answers to 
frequently asked surface 
mount technology ques¬ 
tions, and more! It also con¬ 
tains the most complete and 
up-to-date specifications 
and price information about 
all Mini-Circuits signal pro¬ 
cessing components. CIRCLE 268 

MINI-CIRCUITS 

JUMBO CATALOG 
APEM’s jumbo 340 page 

catalog features: Submini & 
mini toggles, rockers, pad¬ 
dles & pushbuttons, includ¬ 
ing washables. DIP switches 
including models for auto¬ 
matic insertion, surface 
mounting and washables. In¬ 
dustrial toggles, rockers, 
paddles & pushbuttons, in¬ 
cluding lighted models and 
antivandal pushbuttons. Ex¬ 
tensive offerings of switch 
hardware and accessories, in¬ 
cluding sealing boots and in¬ 
dicator lights. 
APEM 

CIRCLE 269 

80186, 80196, 8051 EMULATION 
Signum Systems has 

released its 1996 catalog of 
in-circuit emulators. This 
full line catalog includes 
Intel processors, Texas 
Instruments DSP's Zilog 
controllers, and National 
Semiconductor HPC 
family. Call (800) 838-8012 
for information. Internet 
address: ww.signum.com 

OR© 
5Q 
CIRCLE 270 

SIGNUM SYSTEMS 

OFF-THE-SHELF-OPTICS 
Free 130 page product 

catalog from Rolyn, largest 
supplier of off-the-shelf 
optics. 24 hour delivery of 
simple or compound lenses, 
filters, prisms, mirrors, 
beamsplitters, reticles, 
objectives, eyepieces & 
thousands of other stock 
items. Custom products & 
coatings also. Phone: 
818 9 15-5707, Fax: (818) 
913 1379 

ROLYN OPTICS CO. 
CIRCLE 271 

TANNER TOOLS PRO™ 
Tanner Research offers 

powerful, easy to use, 
PC/MAC/Unix design tools 
for IC, MCM and MEMS 
applications. Output CIF & 
GDSIL. Send for free demo 
and literature, or download 
from our web page at www. 
tanner.com. PH: 818-792-
3000, Fax: 818-792-0300, 
E-Mail: sales@tanner.com 

TANNER RESEARCH 
CIRCLE 272 

DIFFERENTIAL MEASUREMENTS 
A discussion of sing;e-

ended and differential scope 
measurements on ground 
referenced and floating sig¬ 
nals. differential amplifier 
characteristics such as com¬ 
mon mode rejection ratio 
and commen mode range 
are covered. 1-800-376-7007 

PREAMBLE INSTRUMENTS 
CIRCLE 273 

TELECOM SOLUTIONS DATABOOK 
Teltone’s 224 -page Data¬ 

book features a wide range of 
products for network inter¬ 
face applications, including: 
DTMF Receivers, DTMF 
Transceivers w/Call Progress 
Detection, MF Trunk Signal¬ 
ing ICs, Call Progress Tone 
Detectors, Line Sensing Re¬ 
lays, test tools including 
Telephone Line Simulators 
and ISDN Line Simulators, 
application notes, and more. 
For your copy call 1-800-426-
3926 or 206-487-1515, E-mail 
at info@teltone.com. CIRCLE 274 

TELTONE 

DEVICE PROGRAMMERS & HANDLERS 
The Data I/O® catalog is 

the direct-order source of 
affordable tools for users of 
programmable devices. 
From design software to de¬ 
vice programming and au¬ 
tomated handling systems, 
the Data I/O catalog offers 
unbeatable values on the 
high quality tools you need. 
Call 1-800-332-8246, ext. 
806 

DATA I/O 
CIRCLE 277 

“X86 and 683xx/HC16 Design Tips" 
Free application note 

shows how to use in-circuit 
emulation to isolate real¬ 
time events. Set clock-edge 
triggers, and then use trace 
to display system status 
and the source code leading 
up to the event. For imme¬ 
diate response: WEB page: 
www. micro tekintl .com 
Voice: 800-886-7333 

CIRCLE 275 

MICROTEK INTERNATIONAL 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 

YOUR COMPANY 

1997 FLASH MEMORY DATA BOOK 
The 1997 Flash Data 

Book from Micron Quan¬ 
tum Devices, Inc. is now 
available. This updated edi¬ 
tion features sections on 
our industry-standard, In-
telò - compatible 2,4 and 8 
Meg SmartVoltage Boot 
Block Flash memories, and 
future products such as 8 
and 16 Meg Sectored Erase 
Flash and the Flash ATA 
and CompactFlashÓ Card 

families. 

CIRCLE 276 

MICRON SEMICONDUCTOR PRODUCTS. INC 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 

YOUR COMPANY 
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MACINTOSH-BASED EDA TOOLS FAST TURNAROUND PROTOTYPES 

CIRCLE 282 CIRCLE 280 CIRCLE 281 

CAPILANO COMPUTING ABSOPULSE ELECTRONICS LTD. 

FAX: 916-758-0181. 

CIRCLE 285 CIRCLE 284 CIRCLE 283 
OATAMAN E-SWITCH 

ADHESIVES AND SEALANTS CABLE PRODUCTS CAPABILITY GUIDE 

cabble 

* CAB I J: PRODUCTS «UkPABIUTY • 

CIRCLE 288 CIRCLE 287 
MASTER BOND INC. BAY ASSOCIATES YOUR COMPANY 

WE SHIP PROTOS SAME DAY RELIABILITY PREDICTION 

CIRCLE 290 

INNOVATIVE INTEGRATION T-CUBED SYSTEMS 

INTEGRATED DEVELOPMENT SYSTEMS 

PREAMBLE INSTRUMENTS CACTUS LOGIC CIRCLE 292 
Z-WORLD ENGINEERING 

IN CIRCI IT EMULA 
TORS FROM CACTUS 
LOGIC PROVIDE REAL 
TIME, SOURCE LEVEL 
DEBUGGING FOR 8051. 
68HC11 ,Z80/180, 6502,80251 , 
AND 8085 FAMILIES OF 
MICROPROCESSORS. 

Designed to aid engineers 
in their cable, wire, assem¬ 
bly, and high-tech intercon¬ 
nect applications, this free 
Cable Products Capability 
Guide from Bay Associates. 
Menlo Park, CA. features 
the company’s unique prod¬ 
ucts, services, materials 
and processes. 

At Accutrace your DECI¬ 
SION comes easy as we give 
you the Best quality along 
with Excellent Service and 
Best Turnaround Time. 
Our capabilities include 
SAME DAY Prototypes In¬ 
stant Quotes, SMOBC & 
LPI, Scored Panels Electri¬ 
cal Testing, SMT & Thru 
Hole, Complete CAD/DFM, 
Gold/Nickel plating, Blind 
& Burled Vios, UL Ap¬ 
proved and more. Tel: 408-
748-9600, Fax: 408-748-
1982 
ACCUTRACE INC. 

Get a copy of our new 
guide to Electronics Design 
on the Apple Macintosh. 
Features Design Works 
schematic capture, simula¬ 
tion. PCB layout FPGA de¬ 
sign and other solutions. 
Call (800) 444-9064 

Master Bond Inc., Hack¬ 
ensack, NJ manufactures 
over 3000 grades of adhe¬ 
sives, sealants and coat¬ 
ings. Line cosists of epoxies, 
anaecobics, cyanoacrylates, 
silicones and acrylics. One 
and two part systems are 
available. Tel 201-343-
8983. 

saAFday/-
AIRLINE MUÍS45

Imagineering specializes 
in FAST TURNAROUND, 
High Quality, Multi-layer, 
FR I PC Board.' < >t her Ser¬ 
vices include SMOBC & LPI, 
Bare Board Electrical Test¬ 
ing, Gold/ Nickel Plating, 
Scored Panels, Blind & 
Buried Vias, Complete 
CAD/DFM Service, UL Ap¬ 
proved. Remember, when 
TIME & QUALITY counts, 
you can count on Imagineer¬ 
ing, Inc. Always a step ahead. 
Tel:847-806-0003, 

Fax: 847-806-0004 
IMAGINEERING, INC. 

APPLICATION NOTE 
Covers how to make safe 

and reliable measurements 
on switching power sup¬ 
plies operating on line. In¬ 
cludes such difficult mea¬ 
surements as upper gate 
drive and transistor satura¬ 
tion characteristics. Tells 
how to quantity measure¬ 
ment corruption caused by 
high dv/dt common mode. 1-
800-376-7007 

tem@netcom .com 
http://www.tern.com 
TERN. INC. 

MacOS 

Electronics Design 

on the 

Apple Macintosh* 

Catalog describes the 
RelCalc2 software package, 
which automates Mil-
HDBK-217 or Bellcore on 
your PC, and allows quick 
and easy reliability analy¬ 
sis of your electronic prod¬ 
ucts. Phone: (818) 991-
0057, Fax:(818)991-1281 

Highest Quality 

ADHESIVES 
SEALANTS 
COATINGS 

NEW SWITCH CATALOG 
The ALL-NEW, color E-

Switch catalog contains 28 
additional pages, including 
new lines of DIP, pushbut¬ 
ton, and gold tact switches. 
The catalog gives complete 
specifications for pushbut¬ 
ton, toggle, rocker, power, 
lever, slide, rotary, keylock, 
DIP, and tact switches. 
SMT and lighted versions 
available. 612-504-3525, 
http://www.e-switch.com. 

SWITCHING POWER SUPPLIES 
ABSOPULSE ELEC¬ 

TRONICS LTD. has been 
designing and manufactur¬ 
ing telecom quality power 
supplies since 1982. The 
complete line includes stan¬ 
dard or custom DC/DC con¬ 
verters, AC/DC rectifiers, 
inverters and dimmable 
back light inverters. Please 
fax us your requirements at 
613-836-7488. 

C-PROGRAMMABLE CONTROLLERS 
Save time and money.. 

Our controllers are ideal for 
control, test or data acquisi¬ 
tion applications with a mix 
of analog/digital/ I/O, re¬ 
lays, RS232/485 serial 
ports, LCD/keypads, & pro¬ 
grammed with Dynamic 
C™ . From $79. Qty. 1 
(916)757-3737, or Fax: ¿916) 
753-5141. For 24 Hr. data, 
call from YOUR Fax: (916) 
753-0618. 
http://www.zworld.com. 

INNOVATIVE INTEGRATION 
Innovative Integration 

sells Blazingly Fast Data 
Acquisition Products. 
FREE DSP & Data Acquisi¬ 
tion Products Catalog Call 
818-865-6150, Fax: 818-
879-1770. Email: techsprt@ 
innovativedsp.com or web: 
htttp://www. innova-
tivedsp.com 

LOW COST 16-BIT CONTROLLERS 
Easy to program in Bor-

land/Microsoft C/C++. Low 
Cost, High quality. Reliable, 
Compact, Made in U.S.A. 
More than 20 controllers 
with ADC, DAC, solenoid 
drivers, relay, PC-104, PCM¬ 
CIA, LCD, DSP motion con¬ 
trol, 10 UARTs, 100 I/Os. For 
industrial control, test, and 
data acquisition. Customer 
boards design. Save time and 
money. Phone: 916-758-0180, 

THE SMARTEST PROGRAMMER 
The catalog covers our 

entire product line and in¬ 
cludes comprehensive sup¬ 
ported device listings, all 
available options and fea¬ 
tures, and a complete price 
list. For information, call 
Yvon J. Blais Phone: (407) 
649-3335, FAX: (407) 649-
3310 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 
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NEW .100” PITCH SINGLE SIGNAL 
Méritée Assemblies accu¬ 

rately control analog & digi¬ 
tal signals for applications 
with 3ns to sub ns edge 
rates while matching re¬ 
quirements for controlled 
impedance, high speed & 
low crosstalk. SSI termina¬ 
tions available in booth sin¬ 
gle & multiple configura¬ 
tions to mate with .025" 
backplane pin fields & in¬ 
dustry standard harders. 
Cables with impedances 
from 50 to 100 ohms avail¬ 
able for use in single & dif¬ 
ferential mode applications. 
MERITEC 

CIRCLE 295 

A WEALTH OF SWITCH INFORMATION 
Grayhill’s 320 page cata¬ 

log provides you with elec¬ 
tromechanical switch data, 
reference material, dimen¬ 
sional drawings and photos. 
Catalog No. 1 includes in¬ 
formation on DIP Switches, 
rotary Switches, Keyboards 
and Keyboard Modules, the 
detailed information allows 
the catalog user to select 
the proper product for their 
application right down to 
the part number. Phone: 
(708)482-2131. Fax: (708) 
345-2820. 
GRAYHILL, INC. 

OMRON RELAYS, SWITCHES. MORE 
Standard Product Cata¬ 

log shows Omron’s most 
popular relays, switches, 
and sensors. The 176 page 
catalog also includes card 
readers, time delay relays, 
totalizers, limit switches 
and temperature con¬ 
trollers. Literature sent 
only to addresses in the 
U.S.A. Omron Electronics, 
Inc. Call toll-free 1-800-55-
OMRON or e-mail 
EDLit@oei.omron.com 

CIRCLE 297 

OMRON ELECTRONICS, INC. 

NEW SWITCHING REGULATORS 
Power Trends, Inc. has 

released a new 80 page full¬ 
line catalog for its complete 
line of Integrated Switching 
Regulators and DC to DC 
converters, the catalog in¬ 
troduces significant new 
products along with exten¬ 
sions to existing product 
lines. Complete specifica¬ 
tions, photos and standard 
applications are provided 
for each product along with 
mechanical configuration 
options and ordering infor¬ 
mation. 
POWER TRENDS, INC. 

CIRCLE 298 

W65C02S - BASED PRODUCTS 
Western Design Center’s 

product selection and devel¬ 
oper guide describes our 
65C02-BASED CMOS low 
power IC microprocessors. 
Included is information 
about our chips, boards and 
licensable cores. 

www.wdesignc.com. 

K B 

WESTERN DESIGN CENTER 

CIRCLE 299 CIRCLE 309 

KEY SWITCHES SURVIVE 
Low-profile tactile key 

switches with through-hole 
and surface - mount termi¬ 
nals are sealed to withstand 
wave-soldering and clean¬ 
ing processes. Surface¬ 
mount models also tolerate 
reflow, vapor phase, hot-
stamp, and laser soldering. 
The Rafi Racon 8 is approx¬ 
imately 5-mm high by 8-
mm square; the Racon 12 is 
approximately 5-mm high 
by 12-mm square with an 
optional plunger to increase 
the height to 12.5mm . 
C&K COMPONENTS INC. 

ENCLOSURES & ACCESSORIES 
AVAILABLE 
Bud Industries’ new 

Standard Products Catalog 
provides technical data and 
ordering information on 
over 3,000 products ranging 
from large relay racks and 
cabinets to desktop and 
portable instrument cases 
including a full line of 
NEMA and other plastic en¬ 
closures. Also included is 
information on computer 
workstations, custom fabri¬ 
cation and a wide range of 
enclosure accessories. CIRCLE 302 

BUD INDUSTRIES, INC. 

P&B RELAYS & BREAKERS 
Catalog lists stock relays 

and circuit breakers from 
Potter & Brumfield prod¬ 
ucts division. Describes 
electromechanical, solid 
state and time delays, as 
well as thermal and mag¬ 
netic circuit breakers. Nu¬ 
merous options. Fax: (812) 
386-2072, email: 
info@ae.sec.siemens.com 

CIRCLE 305 

SIEMENS ELECTROMECHANICAL 

INTRODUCING CodeTEST™ 
Now developers and 

testers can perform unit, in¬ 
tegration and system test¬ 
ing quickly and reliably. 
Get comprehensive Perfor¬ 
mance, Coverage, Memory 
and Trace information with 
tin new CodeTEST family 
of tools from Applied Mi¬ 
crosystems. There’s nothing 
else like them. Call for a 
data sheet today. 1-800-
895-0831 

APPLIED MICROSYSTEMS 
CORPORATION. 

CIRCLE 308 

SHARP FIFOs 
First-in, First-out memo¬ 

ries are just the stuff the 
no-nonsense design envi¬ 
ronment of the '90s is 
meant to build on. Used as 
data buffers between sys¬ 
tems operating at different 
speeds, FIFOs conserve 
valuable board space, 
streamline design tasks 
and reduce system 
cost. Sharp’s new 1997 IC 
Short Form Catalog is 
packed with information 
about Sharp FIFOs. 

SHARP 

INTEGRATED CIRCUITS 
M »7 

CIRCLE 303 

• SHARP MICROELECTRONICS t-

MOTION CONTROL CATALOG 
GESPAC’ intelligent mo¬ 

tion controller uses a 
40MHz MC56002 DSP to 
control 2 or 4 DC, AC or 
brushless motors. Versions 
of the board are available 
for the VME, G-64 and soon 
for the ISA and Compact-
PCI buses. The board comes 
with a powerful PC based 
software package that helps 
you automatically deter¬ 
mine the mechanical char¬ 
acteristics of the drive as¬ 
sembly and more. 

GESPAC 

APPLICATION AND PRODUCT GUIDE 
Free 84-page catalog fea¬ 

tures detailed specifications 
on Kilovac’s full line of high 
voltage relays, contractors 
and power controllers. 
Whether your applications 
call for 28V or 70,000V; iso¬ 
lation or power switching, 
Kilovac can meet your 
needs. Phone: (805) 684-
4560,Fax: (805) 684-96779 

CIRCLE 306 

ELECTRONIC TOOLS 
Free 368-page color cata¬ 

log features over 100 stan¬ 
dard tool kits for installa¬ 
tion, field service and 
repair. Extensive stock case 
selection with tool kit modi¬ 
fication details. Computer 
test equipment includes os¬ 
cilloscopes, SIMM testers, 
EPROM testers, benchtop 
test equipment and more. 
Contains photos, descrip¬ 
tions, specifications, price 
breaks, index and order 
form. Phone: (800)866-5353, 
Fax:(800)234-8286. 

CIRCLE 307 

KILOVAC SPECIALIZED PRODUCTS Co. 

NEW TEST & MEASUREMENT CATALOG 
Keithley offers its new 

1997 catalog of test and 
measurement instruments 
including DMMs, electrom¬ 
eters, precision sources, 
voltmeters, source-measure 
units, power supplies, 
switch systems and more. 
Phone: 800/552-1115. FAX: 
216/248-6168 http:// www. 
keithley.com 

KEITHLEY INSTRUMENTS CIRCLE 301 

YOUR CATALOG COULD BE HERE 
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1997 PRODUCT CATALOG 

Pentek’s new 1997 Prod¬ 
uct Catalog provides speci¬ 
fications on our VME, VXI, 
PCI and PMC products 
You’ll also find tutorials, 
case studies and applica¬ 
tions stories. Get all the in¬ 
formation on the broadest 
line of DSP processors, ana¬ 
log and digital I/O, digital 
receivers and world-class 
software tools. Send for 
your free copy today, or call 
(201) 818-5900 Ext. 669. 
www.pentek.com, 
info® pentek com 
PENTEK. INC. 

CIRCLE 310 

PRECISION SWITCH FOR APPLICATIONS 
New Catalog 106 has 76 

pages featuring new sealed 
snap-in rockers and toggles 
with available illuminated 
indication, plus an in-depth 
line of precision pushbut¬ 
ton, toggle, rocker, limit 
and basic switches. Sealed 
and unsealed construction. 
Industrial, commercial and 
military grades. Environ¬ 
ment-free sealed. Sub-sub¬ 
miniature, subminiature, 
miniature and standard 
sizes. CIRCLE 313 

OTTO Control 

BATTERY HOLDERS 
Featured products: SMT 

button cell holders, battery 
snaps, case hardware, com¬ 
puter clock back-up holders, 
multi-cell holders with cov¬ 
ers, auto cigarette lighter 
plugs. For computers, 
alarms, controls, instru¬ 
ments, toys, appliances, ect. 

MEMORY PROTECTION 

Himn I uikinnI nun 

»fr 

CIRCLE 311 

SCSI PROBLEM SOLVERS 
Set of 7 data sheets de¬ 

scribe Paralan’s SCSI Ex¬ 
panders: SCSI Extenders 
that stretch the SCSI bus as 
far as 1000 ft., Differential I 
Single - ended Converters, 
SCSI Isolating Regenera-
toRs, SCSI Bus Switches, 
and unique Quiet cable for 
reliable SCSI operation. 
Call (619) 560-7266; E-mail: 
scsi@paralan. com; 
http://www.paralan.com/ed. 

PARALAN CORPORATION 
CIRCLE 314 

Flat Panel Systems Designer s Guide 
Our new 1997 edition “De¬ 

signer’s Guide to Flat Panel 
Display systems and single 
Board Computers" offers an 
extensive range of OEM/end 
user flat panel display solu¬ 
tions: complete flat panel 
computers, plug-in flat panel 
monitors, the latest displays 
and several touchscreen 
technologies. Includes com¬ 
plete information on our PC-
compatible single board com¬ 
puters.Visit our new website: 
www.cdynamics.com. 
COMPUTER DYNAMICS 

CIRCLE 312 

POWERING INFORMATION 
ERG, Inc. manufactures 

industry’s broadest range of 
custom solutions for power¬ 
ing information displays 
over a wide spectrum of ap¬ 
plications. Brochure de¬ 
scribes DC-AC inverters for 
CCFT backlit LCDs, Smart 
Force™ DC-AC inverters 
for EL-backlit displays, DC-
DC/AC converters for VF 
displays and DC-DC con¬ 
verters for gas plasma dis¬ 
plays. Tel: 607-754-9187, 
Fax: 607 -754-9255. CIRCLE 315 

ERG, Inc. 

ha^S^ECT PR0CESSING
Samtec’s Interconnect Pro¬ 

cessing Handbook addresses 
common problems encoun¬ 
tered in surface mount and 
IR compatible board process¬ 
ing. The primary focus is on 
lowering the total applied 
cost of printed circuit boards 
through improved overall 
manufacturability. The ma¬ 
jor issues addressed are SMT 
interconnect placement and 
infra red soldering. Phone: 
800- SAMTEC9. Fax: 812-
948-5047. 
SAMTEC INTERCONNECT 

CIRCLE 316 

HI PERF CABLE ASSEMBLIES 
Brochure for engineers 

needing to know the cur¬ 
rent level of advanced capa¬ 
bilities in the integrated de¬ 
sign and manufacture of 
microminiature cables and 
high density terminations. 

PRECISION 
INTERCONNECT 

Free CD-ROM Instrumentation Reference 
The Windows- compatible 

Instrupedia - Your Interac¬ 
tive Encyclopedia for In¬ 
strumentation - features 
more than 60 tutorial and 
“how-to” application notes 
to help users learn how to 
combine hardware and soft¬ 
ware to built computer-
based systems for instru¬ 
ment control and data 
acquisition, analysis, and 
presentation. Instupedia 
includes more than 20 User 
Solutions. 

NATIONAL INSTRUMENTS 

TEST & MEASUREMENT 
With 656 pages, the 1997 

HP Test & Measurement 
Catalog is heftier than ever 
before. It’s loaded with tuto¬ 
rials, descriptions, specifi¬ 
cations and prices for more 
than 1,500 HP products and 
services. And it’s free. Call 
(800) 452-4844, Ext. 5034 

HEWLETT-PACKARD Co. 
CIRCLE 320 

NETRANS rM
NETRANS™ and 
NETRANSplus™ from 

American Microsystems, 
Inc. provides proven netlist 
conversion technology. 
With over 800 FPGA to 
ASIC conversions to date, 
AMI has the most 
experience and greatest 
success rate for netlist 
conversions. For more 
information on NETRANS 
products, call (208) 233-
4690 or visit our home 
page http://www.amis.com. 
AMERICAN 
MICROSYSTEMS INC. 

CIRCLE 286 

KEPCO POWER SUPPLIES 
Kepco’s Catalog/Hand-

book 1461811 on digital and 
analog instrumentation 
and modular power sup¬ 
plies offers many new con¬ 
trol options to Automatic-
Test systems designers 
including: VXI, RS 232, 
IEEE 1118 and IEEE 488.2; 
wideband analog pro¬ 
grammable supplies may be 
used as power amplifiers. 
Email: hq@kepcopower. 
com http:/www. kep-
copower. com 
KEPCO INC. 

CIRCUIT BREAKERS FOR EQUIPMENT 
The new SCHURTER cat¬ 

alogue Circuit Breakers for 
Equipment is now available. 
It features the complete 
range of high quality thermal 
and thermally - magnetic op¬ 
erated CBEs. Ipole, 2pole 
and positive trip-free actu¬ 
ated versions are available. A 
wide rated- current range 
and variety of mounting 
styles are possible. 
Overviews simplify all the 
searching and detailed pho¬ 
tos and drawings help for bet¬ 
ter understanding. 
SCHURTER AG 

CIRCLE 322 

6050 I/O With I/O 
Octagon Systems® 

has introduced a new 
îamily of single card 
industrial computers 
called the PC 
Microcontroller Series, 
the card family 
combines the industry 
standard PC 
architecture with 
industrial- class I/O 
and an extensive suite 
of embedded software 
in a small 4.5 X 4.9 
package rated from -
40° to 85 °C 

CIRCLE 323 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 

YOUR COMPANY 

210 
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44 HOUR TURNS! 

PROTO EXPRESS CIRCLE 412 

THE HIGHEST TECHNOLOGY IN MULTILAYER PROTOTYPES 

VISIT OUR HOT NEW WEB SITE 

HIGHEST OVERALL CUSTOMER SERVICE RATING 

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 

Up to 22 Layers 

Multichip Modules 

Impedance Control Boards 

Buried & Blind Vias 

Polyimide Multilayer 

Full Body Gold 

New Products/Services 
Presented By The Manufacturer. 

Ib Advertise, 
Call Kimberly A. Stanger 

At 201/393-6080 

8OC51 
In-Circuit Emulators 

80196 • 8051 • 80186 • Z8 
DSP • HPC • 8085 • Z380 

REAL-TIME IN-CIRCUIT 

DEBUGGING 4 DEVELOPMENT 

ON-THE-FLY ACCESS TO 

PROGRAM AND 

DATA MEMORY 

REAL-TIME 

FILTERING 

WINDOWS 

& MOUSE 

USER INTERFACE 

EXTERNAL UNIT WITH NO PLUG-IN CARDS 

OUTSTANDING PERFORMANCE AT A REALISTIC PRICE 

FOR MORE INFO OR TO ARRANGE 
YOUR 10 DAY FREE TRIAL CALL 

1.800-838-8012 

SIGNUM SYSTEMS CIRCLE 416 

It’s hard to compete 
without the right tools. 

american 
arium 

www.arium.com 
Pentium and Pentium Pro are registered trademarks of Intel Corporation 

AMERICAN ARIUM_ CIRCLE 402 

CMX-RTX" RTOS 
Source Code Included • NO Royalties 

80x51, 8051-XA, 80C251, 
80196/296, 80x86, Z80/180, 
80C165/166/167, ST9, ST10, 
68HC1 1/12/16, 68K, 683xx, 
H8/300H, TLCS-900, ARM, 

M16C, SH, NEC Kx and More. 
CMX-RTX RTOS supports all variants of a processor 

family & over 25 compiler vendors CMXBug included 

CAN Communications Layer - Available NOW 

Compilers Simulators Debuggers 
Available for rrost of the above processors 

_ Including 68HC05 & PIC16/17_ 

Phone: (508) 872-7675 Fax: (508) 620-6828 

EMail: cmx@cmx.com WWW: www.cmx.com 

5 Grant Street • Suite C 

cramingham, MA 01701 USA CMX 
COMPANY 

VDOS* Kit *199 
Software+Hardware Development Kit includes: 
DOS+BIOS, C library, samples, manual, cable, and one of 
ttw controllers. Program on PC, Download EXE file, Run 
standalone in final product No hidden costs. 

C-Engine™ 
• 3.6 X 2.3". 24 I/O. 3 
UARIs. 3 timers, 2 
coumers 

• Up te 512K SRAM. 
512K EEPROM. 
Watchdog 

• 11 12-bit ADC. 3 mA 
standby, Battery. RTC 

$49 OEM 

Easy to program in Borland/Microsoft C/C++. Use TERN'S 20+ 
controllers with ADC. DAC, solenoid drivers, reley, PC-104. 
PCMCIA. LCD. DSP motion control. 10 UARTs. 100 I/Os. 
Customer boards design. Save time and money. 

216 F Street, Ste. 104, Davis, CA 95616, USA 1 tlVlN Tel: 916-758-0180 • Fax:916-758-0181 

INC lnfemef email: 
sales@tern.com tern@netcom.com 

TERN, INC. CIRCLE 417 

Flashlite' ' .41775 L 

Single Board 
Computer 
with DOS and 
Utilities $195 

• 8 Mhz V-25 + Processor 
•512 KB RAM 

• 256 KB Flesh 
• 2 Serial Ports 

Ideal for embedded controller applications: 
2 fast DMA channels • 8 analog inputs with programmable 
comparator levels • priority interrupt controller with vector 
or register bank switching. 

Simple and quick software development: 
Create on a PC compatible computer • download in .EXE 
or .com format to flash disk • test and debug through the 
console serial port • modify the startup batch file to load 
and execute the application on reset or powerup. 

JK microsystems ZS w 
1275 Yuba Ave., San Pablo.CA 94806 • 51 0 236-1 151 

fax 51 0 236-2999 http://www.dsp.com/jkmicro 

CMX CIRCLE 405 JK MICROSYSTEMS CIRCLE 408 
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ACCUTRACE CIRCLE 400 

USB 930 
In-CIrcult 
Emulator 

Emulates all modes of Intel 's 
8x930 family at full speed! 

Call (408) 866-1 820 for a product brochure 
and a FREE Demo Disk. Or download the Demo 
from our web site- http://www.nohau.com. 
Information is also available via Fax. call our 

24-hour Fax Center at (408) 378-291 2. 

nnUSI I 51 E Campbell Avenue 
I lUnuU Campbell. CA 95008-2053 
CORPORATION Email: sales@nohau.com 

Real-Time Microprocessor 
Development Tools 

NOHAU CORPORATION_ CIRCLE 410 

0.5mm Thin! 

Thin Rectangular Format 
Solder/Pressure Contact 
Customized Capacity 
A, B. C. Sizes 

3and 6Volts GOULD 
A. B. C. Sizes 
3 and 6 Volts 

■ Lightweight 

Gould Electronics Inc.. Powerdex* Division 
34099 Melinz Pkwy., Eastlake, Ohio 44095-4055 
216-918-6100 800-722-7890 Fax:216-918-6030 

GOULD ELECTRONICS CIRCLE 406 

©Advin 

PILOT-U84-P/M5 Universal Programmer 
#7 in Expandability 

* S/W expandable, tree updates via BBS 
• True low voltage support ♦ Gang expandable 

* Package type expandable. PLCC.QFP.TSOP, SOIC. 
PGA.BGA.etc. • Approved by all major semi mfrs. 
* Satisfaction Absolutely Positively Guaranteed. 

800-627-2456,' 408-243-7000, 
FAX: 408-736-2503. www.advin.com 

ADVIN SYSTEMS INC. CIRCLE 401 

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, 
(818) 915-5707 & (818) 915-5717 
FAX: (818)915-1379. 

ROLYN OPTICS COMPANY CIRCLE 414 

The only 
PCI But Card 

w/eight 
timultaneoui 

A/D channels 
& onboard 
DSP! 

• 60 MHz (30 MIPS) TMS32OC32, 32-bit 

loafing point DSP 

• Half-size, IBM PC Plug-in Card (PCI Bus) 132 

Mb/sec, 32-bit Plug-n-Play interface 

• 128-512 Kbytes, zero-wait SRAM 

• 4 Kb bidirectional FIFO 

• Instrumentation-grade analog I/O: 

• 16-bit digital I/O 
Eight, 100 kHz, 1 6 bit A/D channels 
Programmable gain: 1,2, 4, 8 
1 20 dB/decade anti-alias filter 
8:1 S.E. muxes ■ up to 64 analog inputs 
4:1 DIFF muxes - up to 32 analog inputs 
Two 100 kHz, 1 6-bit D/A converters 

Ultimate DSP 
Debugger 
Package 

• Works with all Texas Instruments DSPs - C3x, C4x, C5x 

• ISA Plug-in JTAG controller included at no extra charge 

• Code Composer is an integrated DSP software development 

environment w/Debugger, Editor & Project Manager. 

Prom concept to 
high-volume production... 

CALL 818-865-Ó150 or 

fax 81 8-879-1770 

Innovative 
Integration 

EMAIL:techsprt@ 
innovative-dsp.com 
WEB:http://www. 
innovative-dsp.com 

INNOVATIVE INTEGRATION CIRCLE 407 

In Circuit 

Emulators 
for 

805?J^8HC11 

65O2^TZ18O 
Over 50 Variants Supported 
Symbolic and source level debugging 
Supports all major compilers 
30-day money-back guarantee 
Free single board computer with purchase 
Other processors available 

Call 800-847-1998 
14120 East Live Oak Ave Suite A2 
Baldwin Park. CA 91706 
Telephone (818) 337-4547 
FAX (818) 337-0689 

CACTUS LOGIC CIRCLE 403 
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REPEATIT! REPEATIT! 

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 publications-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 indus¬ 

try 165,000 strong. That’s 165,000 
opportunities for qualified leads. If you 
repeat your ad every issue (26 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 

1997 CALENDAR 
Issue Date Closing 
March 17 2/5/97 
April 1 
April 14 
May 1 
May 12 
May 27 
June 9 
June 23 
July 7 
July 21 
August 4 
August 18 
September 2 
September 15 
October 1 
October 13 
October 23 
November 3 
November 17 
December 1 
December 15 

2/20/97 
3/5/97 
3/21/97 
4/2/97 
4/17/97 
4/30/97 
5/14/97 
5/29/97 
6/11/97 
6/25/97 
7/9/97 
7/24/97 
8/6/97 
8/22/97 
9/3/97 
9/12/97 
9/24/97 
10/8/97 
10/22/97 
11/5/97 

Electrical Battery 
Contacts & Terminals 
• CAD Design and Prototypes 
• Applications Engineering for 
Design Assistance 

• Competitive Pricing 

PacCNC 
0-1640 Lake Michigan Dr 
Grand Rapids. Ml 49544 

For further 
information call: 
Phone: 616 677-1268 
FAX: 616 677-1269 

PacCNC CIRCLE 413 

w © 

O"OUR NAME 
SAYS IT All! 

ALSO AVAILABLE: 
• Proto-Type to Production 
Quantities 

• SMOBC and LPI 
• Gold/Nickel Plating 
• Scored Panels 
• Single to Multilayers 
• Blind & Buried Vias 
• Electrical Testing 
• UL Approved 
• Instant Quotes 

to ° 

‘FOR MORE DETAILS, 
CALL: (800) 499-9905 
Tel: (847) 290-8697 
FAX: (847) 290-8691 
Modem: (847) 290-8694 

PROTO-TYPE PC 
BOARDS IN 12 HOURS* 

Modem your gerber data to us before 9 am EST 
and receive your boards the next morning. 

OVERNITE PROTO'S CIRCLE 411 

High Speed 
Data Acquisition 

D A* BASED 
■ VZ SYSTEMS 

The competition’s products cost 
THOUSANDS OF DOLLARS 
more than ours. 

THAT’S YOUR MONEY! 

They’re hoping you won’t find 
out about us. Guess what? 

YOU JUST FOUND OUT! 

Call us or visit our web site for 
all the information you need to 
make the right choice. 

"n n 

PDA12 

100 MSPS,12-bits, PCI 

I i>vm\ ' i 
500 MSPS, 8 hits, ISA 

High Speed Bus Connection 

We Supply Solutions! 

Signatec. Inc. 
355 N. Sheridan St. #117 

ONCE YOU FIND US 
THE CHOICE IS EASY! 

Corona, CA 91720 USA 
Tel: (909)734-3001 
Fax:(909)734-4356 

signatectã signatec.com 
www.signatec.com 

SIGNATEC CIRCLE 415 
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CEDKO * CEDKO • CEDKO • CEDKO 
PRINTED CIRCUIT 

BOARDS 

TURNOVER 
The pnces listed on the left are based on 

5-day turnover 

• For a 2 day turn add 50°o to fixed pnce 

• Fur a 3-day turn add 25% to fixed pnce 

DISCOUNTS 
Any production orders included reduce pnce 

of prototypes 

• Order 100 boards and Mve 25% 

• Order 200 boards ana save 50% 

• These discounts apply only to production 

boards of over $20 in value 

OUR PRIDE IS QUALITY AND SPEED fr-4 & polyimide 
CEDKO Electronica. Inc. MULTILAYERS 

3002 South Oak Street. Santa Ana. California 92707 

(714) 540-8454 F AX (71 4) 540-1 299 CAPABILITIES 
E-mail: Cedko@aol.com. WEBSITE: Cedko.com ' Buried or »nd yas 

• Impedance control boards 
• Polyimide multilayers 
• Full body gold 
• Carbon paste 
• SMT & S.M.O.B.C. 
• Up to 20 layers 
• U.L. Listed 

EXTRAS 
• Photoplotting 
• Testing 
• 25% below 8/8/mil /15 mil hole 
• Thickness variation 
• S.M.O B C and LPI ($50 extra) 
• Gold plating on contact fingers 

($50 extra) 

See our Website 

3 
Pi
ec
es
 

in2 SS DS 4L 6L 8L 10L 

1 to 32 S250 $275 $400 $480 $600 $750 

33 to 72 $275 $300 $420 $510 $680 $870 

73 to 108 S300 $320 S440 $540 $750 $990 

109 to 144 $320 $340 $460 $570 $940 $1190 

145 to 176 $340 $360 $480 $600 $1000 $1300 

177 to 208 $365 $380 $500 $630 $1090 $1480 

209 to 240 $380 $400 $520 $660 $1250 $1660 

241 to 288 S400 $420 $540 $690 $1350 $1800 

6 
Pi
ec
es
 

in2 SS DS 4L 6L 8L 10L 

1 to 32 $275 5300 $460 $550 $780 $970 

33 to 72 $290 5320 5520 5620 5850 51200 

73 to 108 S325S340 5580 5690 5960 51450 

109 to 144 5345 5360 5640 5760 51090 51700 

145 to 176 5370 5380 S700 5880 51200 51950 

177 to 208 5395 5400 5760 51090 51350 52300 

209 to 240 $4256420 $820 SI 370 $1500 $2700 

241 to 288 S450 5440 5900 S1504 51650 S3100 

We accept 
Gerber & Dnll 

Data 
Via Modem 

(714) 540-9411 

Contact: 

Mateo Ster or 

Frank Payan 

12
 P
ie
ce
s 

in2 SS DS 4L 6L 8L 10L 

1 to 32 5320 5340 5540 5640 5920 51200 

33 to 72 5340 5380 5620 5730 51200 51650 

73 to 108 S360 S420 5700 5820 S1450 52200 

109 to 144 $390 $460 $780 $910 $1700 $2650 

145 to 176 5420 5500 S860 51100 52000 53100 

177 to 208 S450 S540 S940 51290 52400 53700 

209 to 240 5490 5580 5102051470 52800 $4350 

241 to 288 5530 5620 5110051650 53100 55200 

CEDKO ELECTRONICS All Major Credit Cards CIRCLE 404 

ADVERTISE 
WITH US! 

Advertise in 
ELECTRONIC DESIGN 

and see how 
quickly you’ll 
be turned on! 

Speed Your Product to Market 

With the QED Board" 
C Programmable Computer Saves Time and Effort 
• Onboard hardware and software control dozens of analog 
and digital I/O lines, señal ports, keypad and LCD display. 

• Easily programmed in C and Forth with hundreds of useful 

functions for data analysis and instrument control. 

• Complete QED Product Design Kit is available to provide 
quick hassle-free instrument prototyping. 

Call or fax now for a complete QED catalog! 
Phone 510-790-1255 • Fax 510-790-0925 

http://www.mosaic-industries.com 

Mosaic Industries, Inc. 
■ 5437 Central Ave.. Suite I • Newark. CA 94560 

MOSAIC INDUSTRIES_ CIRCLE 409 

1997 
Mailing Closing 

Dates Dates 
March Febuary 3 

Call or fax: 
Kimberly Stanger 
201/393-6080 

May 
July 

September 

April 1 
June 2 
August 1 

Fax: November October 1 
201/393-0240 

ELECTRONIC DESIGN 

Reach Over 130,000 Qualified Leads 
With This Cost-Effective Medium. 

1997 
Direct Action Cards 

BLACK & WHITE 1X RATE 
Advertisers $2,842 

Non-advertisers $3,059 

3X RATE 6X RATE 
$2,724 $2,627 
$2,923 $2,794 

Eolor rates 2-Color, add S295 4-Color, add $588 

ELECTRONIC DESIGN 

Begin your 
Strategic Planning 

with 

Electronic 
Design 

Direct 
Connection 

Ads 



Electronic Design engineering careers 
RATES: $180 PER COLUMN INCH, COMMISSIONABLE TO AGENCIES 

DEADLINES 
Space reservation: 5th of month preceding issue date 
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 

• • • DESIGN DEVaOPMENT ENGINEERS • • • 
Professional Recruiters coordinates searches for over 
350 search offices Nationwide, Current heavy demand 
for Sensor Design, Analog/ Digital. Controls, Consumer 
and Automotive Electronics and other design . $40-80K 
range. FEE PAID. Contact Jerry or Mark. Professional 
Recruiters, Inc, Dept. N, P.O. Box 24227, Omaha, NE 
68124. Phone: 800-999-8237, FAX: 402/397-7357. 
. NATIONWIDE SERVICE. 

Circle no. 240 on reader service card 

ELECTRONIC DESIGN 

To reserve space in F 

the next available 

issue contact: " 

Jon Eggleton 

Tel: (216) 931-9832 F

Fax: (216) 696-8206 J 

Let Electronic r

Design, the #1 
magazine in the 

market work for you h 
to fulfill your 

recruitment needs. ) 

Grab the attention 

of over 165,000 

Design 

& Development 

Engineers and 

Managers of EOEM 

products & systems. 

A HUGHES ELECTRONICS COMPANY 

Hughes 

SENSORS AND 
COMMUNICATIONS SYSTEMS 

Only we have the vision to see this far. 

Just one company has the foresight Io envision fhe future — Hughes 
Sensors and Communications Systems It's why we've become the 

leader in reliable, high quality electro-optic and radar sensors, and communica¬ 

tions products. And it's why the, U.S. military and commercial programs rely upon us for 

exceptional innovatibn, value' and customer service every time. As we approach the 

21st century, Hughes Sensoris needs your vision and teamwork to extend our market lead¬ 

ership beyond, and into the future. We are looking for the following engineering 

professionals to fill positions in our Southern California locations Our ideal 
location affords easy access to recreational, educational and cultural activities. Think of 

it! You can swim in the Pacific Ocean, attend a Broadway performance at the Dorothy 

Chandler Pavilion and enjoy a meal at a world-class restaurant all in the same day. 

All positions require a BS, MS or PhD in Electrical Engineering, 
Physics, Mathematics or Computer Science and up to 15 years' 
related experience. 

• Antenna Engineers (Job Code: MJB-27) 
• Microwave Circuit Engineers (Job Code: MJB-27) 
• RF/Optical Engineer (Job Code: SS-27) 
• Receiver/Synthesizer Engineer (Job Code: SS-27) 
• Real-time Software Engineers (Job Code: MJR-23) 
• Hardware System Engineers (Job Code: MJR-23) 
• System Integration and Test Engineers (Job Code: MJR-23) 
• System Performance Analysts (Job Code: MJR-23) 
• ASIC Design Engineers (Job Code: JRS-24) 

• Design Automation Engineer (Job Code: JRS-24) 

To be considered for one of the positions listed above, please send your resume, referencing 
the appropriate ¡ob code number, to Hughes Sensors and Communications 
Systems, Job Code:_ _, Dept. ED-3/3, Loc. RE, Bldg. RO1, MS A549, 
P.O. Box 92426, Los Angeles, CA 90009-2426, Fax: (310) 334-7299. 
E-mail resumes in ASCII text to: rcsad@ccgate.hac.com Graduate 

Fellowships are available to qualified Hughes employees. Proof of U.S. Citizenship is 

required. We are an Equal Opportunity Employer. 

HUGHES 
AIRCRAFT 
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ELECTRONIC DESIGN 
Chairman and CEO: Thomas L. Kemp 

President and COO: Daniel J Ramella 

Group President: James D Atherton 

Vice President Ancillary Product & Sales: Drew DeSarle 

Publisher. John French 

Hasbrouck Heights, NJ; (201) 393-6060 

National Sales Manager: Russ Gerches 

Hasbrouck Heights, NJ; (201) 393-6045 

Director Of Marketing: Walker Johnson 

San Jose, CA (408) 441-0550, FAX: (408) 441-6052 

Production Manager Eileen Slavinsky 

Hasbrouck Heights, NJ; (201) 393-6093 

Marketing Research Administrator: Deborah Eng 

Hasbrouck Heights NJ; (201) 393-6063 

Advertising Sales Statt 

Hasbrouck Heights: Judith L. Miller 

Sales Asst Judy Stone Hernandez 

61 1 Route #46 West, Hasbrouck Heights, NJ 07604, 

Phone (201) 393-6060, Fax. (201) 393-0204 

Boston & Eastern Canada: R>c Wasley 

Sales Support: Karen Harrison 

60 Hickory Drive, Waltham, MA 02154; 

Phone: (617) 890-0891 FAX: (617) 8906131 

North Califonia/Colorado:Chuck Signor (408) 441-0550 

Chicago/Midwest: .isa Zurick 

Sales Assistant: Dawn Heili 

180 N. Stetson Ave , Suite 2555 Chicago, IL 60601; 

(312) 861-0880 FAX: (312) 861-0874 

North Califomia/Utah/N.Mexico/Arizona: 

James Theriault (408) 44 1 -0550 

Los Angeles/Orange County/San Diego: Ian Hill 

Sales Asst: Patti Kelly 16255 Ventura Blvd., 

Suite 200 Encino, CA 91436, 

(818) 990-9000 FAX: (818) 905-1206 

San Jose: 

Jeff Hoopes, Chuck Signor, James Theriault 

Sales Support: Liz Torres & Rachel Ross 2025 Gateway PI , 

Suite 354 San Jose, CA 95110; 

(408) 441-0550 FAX (408) 441-6052 or (408) 441-7336 

Pacific N.W. & Western Canada: 

Jeff Hoopes (408) 441-0550 

Texas/Southeast: B ll Yarborough 

1557 Bracher St. Houston, TX 77055; 

Phone 713-984-7625 FAX: 713-984-7576 

Direct Connection Ads & Direct Action Cards: 

Kim Stanger (201) 393-6080 

General Manager, European Operations: John Allen 

36 The Green, South Bar Banbury Oxford OX 16 9AE U K 

Phone 44 (0) 1 295-271003 FAX 44 (0)1- 295-272801 

Netherlands, Belgium: Peter Sanders 

S.l P.A.S. Rechtestraat 58 1483 Be De Ryp, 

Holland Phone: 01 1-31-299-671303 Fax: 01 1-31-299 671500 

France: Fabio Lancellotti 

Defense & Communication 

10 Rue St Jean 75017 Paris France 

Phone: 33-142940244 FAX: 33-143872729 

Spain/Portugal: Miguel Esteban 

Publicidad Internacional Pza 

Descubridor Diego de Ordas, 

1 Escalera, 2 Planto 2D 28003 Madrid, Spain 

Phone 91/4416266 FAX 91/4416549 

Scandinavia: Paul Barrett 

I.M P. Hartswood, Hallmark House 

25 Downham Road, Ramsden Heath, 

Billiricay, Essex, CM 11 1PV, UK. 

Phone 44(0) 1 -268-7 11560, Fax:44(0)- 1 -268 711567 

Germany, Austria, Switzerland: Friedrich Anacker 

InterMedia Partners GmbH Deutscher Ring 40 

42327 Wuppertal, Germany 

Phone 49 202 71 1 091 Fax: 49 202 712 431 

Hong Kong: Kenson Tse 

IDG International Marketing Services 

Suite 25F, One Capital Place, 18 Luard Road.Wanchai, Hong Kong 

Tel 852-2527-9338 Fax: 852-2529-9956 

Israel:*. Elan, Elan Marketing Group 

22 Daphna St , Tel Aviv, Israrl 

Phone 972-3-6952967 FAX: 972-3-268020 

Toll Free in Israel only: 177-022-1331 

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 
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Electronic Design FREE Subscription Application 
□ Mr. NEW SUB RE CHANGE OF AREA OFFICE 
□ Ms. □ SCRIPTION □ NEW □ ADDRESS CODE TEL 
PLEASE PRINT ( ) 
NAME 
1_ 
JOB TITLE 
2_ 
COMPANY 
3_ 
DIVISION/DEPARTMENT INTERNAL MAIL 
4_ 
MAILING ADDRESS 
5_ 
CITY STATE/COUNTY/PROVINCE 
6_ 
POSTAL/ZIP CODE 
7_ 
HOMEADDRESS 
8_ 
CITY STATE/COUNTY/PROVINCE 
9_ 
POSTAUZIP CODE 

□ YES 
I want to receive (continue to 
receive) a FREE subscription to 
Electronic Design 

Date: / 

Your signature (Required) Mo D Yr. 

’ Enter complete address information in space provided. 
All questions must be answered. Sign and date your 
application. Incomplete forms cannot be processed. The 
publisher reserves the right to serve only those 
subscriptions which meet the qualification criteria for this 
publication. 

‘□Check here if you wish delivery to your home 
address. (Requests for home delivery can only be 
accepted if your company name and address information 
is entered in the grid provided.) 

* If you are self-employed please attach your business 
card or letterhead. 

Your fax:_ 
10 E-mail address_ 

1. Your Project Responsibility: Are you involved with Design/ Development projects? i.Yes □ 2. No □ 
2. Your principal job responsibility: (check one only) 

1. □ Design & Development Engineering Management For internal use only 
2. □ Design & Development Engineering 

3. □ General Corporate Management 

□ Other (please describe)_ 

3. I I Your principal job function: (Insert or circle one code only) 
07. Design & Development Engineering Management (including R&D - circuits) 

12. Design & Development Engineering (including R&D - circuits) 

11. Executive & Operating Management (engineering/technical) 

01. Corporate & Operating Management (non-engineering) 

03. Manufacturing & Production Management (non-engineering) 

13. Engineering Services Engineering (evaluation, quality control, reliability, standards, test) 

08. Engineenng Services Management (evaluation, quality control, reliability, standards, test) 

14. Manufactunng & Production Engineering 

09. Manufacturing & Production Engineering Management 

23. Other (please be specific)_ 

4. I_ I What is the PRIMARY end product or service performed at this location? (Insert or circle one code only ) 
21. Mainframe, Mini/Super Computers 

22. PCs, Workstations, Servers 

23. Laptops, Notebooks, Hand-helds, and other mobile 

computers 

24. Other Computer/Computer Systems 

02. Computer peripherals: disk drives, terminals, printers, 

plotter 

03. CAE/CAD/CAM systems 

04. Software manufacturer/developer 

05. Computer systems integrator 

5. Do you buy through distributors? □ Yes 
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7. Do you design hand held, portable, mobile, nomadic transportable or other products with low power requirements? □ Yes □ No 
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9. Do you subscribe or have access to the Internet? □ Yes □ No 
10. Products you specify or authorize purchase of: (Check all codes that apply) 

06. Office & business machines 

07. Communications systems & equipment 

30. Networks/Software - LAN, WLAN, WAN, etc., 

31 . Cellular, Consumer Phones, RF & Microwave Systems 

08. Industrial controls, systems, equipment & robotics 

09. Electronic instruments, ATE systems, design/test 

equipment 

10 Medical electronic equipment 

11. Avionics, marine, space & military electronics 

12. Government & military 

] No 

14. Consumer electronics & appliances 

15. ICs & Semiconductors 

16. Other components, materials, hardware & supplies 

17. Electronic sub-assemblies (boards, modules, hybrids 

and power supplies) 

28. Other (please be specific) 

A Digital ICs 

01 [ 1 Microprocessor Chips & Support ICs 

02 □ 4/8/16 bit uPs/uCs 

04 □ 32-bit and larger CISC uPs/uCs 

08 □ RISC uPs/uCs 

16 □ Digital Signal Processors 

32 □ Video Controller 

A2 01 □ Video Compression/Decompression 

02 □ Logic ICs 

04 □ Storage Controller 

08 C Memory - DRAM, SRAM 

16 □ Memory - ROM, PROM. EPROM, 

EEPROM. Flash 

32 □ Memory Modules 
A3 01 □ ICs, other 

B Analog/Mixed-Signal Circuits 

01 □ Mixed Signal Devices 

02 □ Converter ICs & Modules 

04 □ Linear ICs & Modules 
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16 □ Audio Processing 

32 □ Power Semiconductor Devices 

B2 01 □ RF Devices 

02 □ Hybrid Devices 

04 □ OP Amps 

C ASICS 
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02 □ FPGA 

04 □ Programmable Logic Devices (PLD) 
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16 □ Custom LSI/VLSI 
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01 □ Capacitors, Resistors, 
Potentiometers 

02 □ Display Devices 

04 □ Relays. Switches. Keypads 

08 □ Fans 

16 □ Sensors & Transducers 

32 □ Microwave Components-

Hardware & Crystals 

D2 01 □ Fiber-optic/Optoelectronics 

02 □ Transformers & Inductors 

04 □ Fuses 
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16 □ Circuit Breakers 
E Interconnections & Packaging 

01 □ Connectors & Sockets 

02 □ Wire & Cable 

04 □ Fiber-optic Cable 

08 □ Enclosures 

16 □ Materials 

32 □ Printed Circuits 

E2 01 □ EMI/EMC Components & Materials 
F Power 

01 □ Power Supplies 

02 □ Batteries 
G Test & Measurement 

01 □ Logic Analyzers 

02 □ Development Systems 

04 □ Oscilloscopes 

08 □ Other Test Instruments 

16 □ ATE 

32 □ Field Test & Service Equipment 

G2 01 □ Communications/Test Equipment 

02 □ Data Acquisition Hardware/Software 

04 □ EMI/EMC Test Equipment 

H Computers & Workstations 

01 □ Minicomputers 

02 □ Workstations 
04 □ Personal Computers 

I Computer Boards 

01 □ CPU Boards 

02 □ Analog I/O & Converter Boards 
04 □ Memory 

08 □ Disk/Tape Controllers 

16 □ Communication/lnterface 

32 □ Graphics & Imaging Boards 

12 01 □ DSP Boards 

02 □ Other Special Purpose Boards 

J Communications 

01 □ Modems 

02 □ LAN/WAN Hardware & Software 

04 □ ISDN Hardware 

K Design Automation/CAE/CAD 

01 □ Digital/Analog Simulators 

02 □ PCB Layout Tools 

04 □ IC Design Tools 
08 □ Design Entry Tools 

16 □ Synthesis Tools 

32 □ CASE Tools 

K2 01 □ HDL Based Tools 

02 □ Workstation Based Tools 

04 □ PC Based Tools 

08 □ CAE/CAD Software 

L Software 

01 □ Software Tools, Dev. Systems 

and/or High-Level Language 

02 □ Utility Software Packages & Serv. 

04 □ Operating Systems 

08 □ Real-time Operating Systems 

16 □ Productivity Tools 

32 □ Compilers/lnterpreters 

L2 01 □ Emulators/Debuggers 

M Computer Peripherals 

01 □ Disk/Tape Drives 

02 □ Computer Terminals 

04 □ Monitors 

08 □ Graphics Terminals 

16 □ Printers/Plotters 

32 □ I/O devices (Mice, keyboards, etc.) 

M2 01 □ PCMCIA Cards 

02 □ CD-ROM. including WORM & R/W 

04 □ Multimedia Peripherals 

[ NONE OF THE ABOVE 

11. Number of employees in your 
company? 
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TOUGHER 
SBL 
25kHz to 2500MHz 

from $2^.50 

ULTRAREL 
MIXERS 

5-YR. GUARANTEE* 

Our tough SBL mixers just got 
tougher, by including Mini-Circuits’ 
exclusive Ultra-Rel® diodes that can 
endure 160 hours of test at a scorching 
300°C. Rugged, more reliable mixers in 
your systems lower test costs, production costs, 
and increase systems reliability. 
Over the past twenty years, millions of SBL units 

were installed in formidable industrial and commercial 
applications. Under severe operating conditions, they have 
earned the reputation as the world’s most widely accepted 
mixers, based on quality, consistent performance in the field, 
and lowest cost. 

In addition to the Ultra-Rei® diodes, each SBL contains 
components that can withstand the strenuous shock and 
vibration requirements of MIL-STD-28837 along with more 
than 200 cycles of thermal shock extending from -55°C to +100°C. 
Every Ultra-Rei® SBL mixer carries a five year guarantee. 
Unprecedented 4.5 sigma unit-to-unit repeatability is also 

guaranteed, meaning units ordered today and next year will 
provide performance identical to those delivered last year. 
Tougher SBL mixers, spanning 25kHz to 2500MHz, with +7dBm, 

+10dBm, +13dBm and +17dBm (LO models), are priced from 
$4.50 each (aty. 10) and are available only from Mini-Circuits. 
Don't settle for a substitute or equivalent. . .insist on Ultra-Rei® SBL’s. 
Mini-Circuits. ..we’re redefining what VALUE is all about! 

* ULTRA-REL' MIXERS 5 yr. Guarantee 
with extra long life due to unique HP monolithic diode construction, 

300°C high temp, storage. 1000 cycles thermal shock, vibration, 

acceleration, and mechanical shock exceeding MIL requirements. 

+ 17 

+ 10 

+ 10 
+ 10 
+ 10 
+ 10 
+ 13 

L0 Level 
(dBm) 

Price.S ea. 
(10qty.) 

4.50 
6.25 
7.25 
7.25 
7.25 

18.75 
5.65 
8.20 
7.25 
8.20 
8.20 
19.70 
9.80 
11.70 
31.90 
20.65 

IF not DC coupled 

SBL-1 
• SBL-1X 
SBL-1Z 
SBL-1 -1 
SBL-3 

• SBL-1 1 
SBL-1 LH 
SBL-1 -1LH 

• SBL-1XLH 
SBL-2LH 
SBL-3LH 

• SBL-11LH 
SBL-1 MH 
SBL-1ZMH 

• SBL-2500H 
• SBL-173SH 

1-500 
10-1000 
10-1000 
a 1-400 

0.025-200 
5-2000 
2-500 

0.2-400 
10-1000 
5-1000 

0.07-250 
5-2000 
1-500 
2-1100 
5-2500 
5-1200 

Model 

SBL SPECIFICATIONS (typ.) 
Frequency Conv. Loss Isolation (dB) 

(MHz) (dB) 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 CIRCLE READER SERVICE CARO 

For detailed specs on all Mini-Circuits products refer to • 740- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 
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Don't Let Them Get You Off the Track 

"They" said it couldn't be done, but we 

did it anyway—broke through the density 

barrier with standard-pinout 

synchronous FIFOs. Cypress's 

CY7C4261/71 16K/32Kx9and 

CY7C4255/65 8K/16K x 18 Deep 

Sync” FIFOs offer the speeds and densi¬ 

ties you need for high-bandwidth applica¬ 

tions using the same industry standard 

synchronous (clocked) architecture used for 

STAY ON TRACK WITH 
DEEP SYNC” FIFOS 

lower-density sync FIFOs. 

Upgrade Using Your 
Existing Sockets 

No redesign. No timing 

issues. No pinout changes. 

No need to learn a new 

architecture. Just plug our 

Deep Sync FIFOs into your existing board to 

achieve the highest performance possible. 

No other FIFO supplier makes it this easy to 

upgrade your buffering solution! 

The First-Word-Fallthrough Fallacy 

Don't be fooled by FIFO features hype. 

Why should you wait 12.5 clock cycles for 

the first word of data when you can get it 

(and all the rest!) in less than 2 cycles? 

That's a savings of almost 500 ns! 

Standard Sync FIFO Buffering Solutions 
for Today and Tomorrow 

k Call now to 
enter our monthly 
drawing to win 

one of 10 free 
Iomega Zip Drives! 

Deep Sync FIFO Feature Comparison 

Deep Sync is a trademark of Cypress Semiconductor Corp. SyncFIFO and 
SuperSync are trademarks of Integrated Device Technology. Inc. 

IDT CYPRESS CYPRESS ADVANTAGE 

Sync Architecture 

Proprietary Industry All Cypress sync FIFOs 
FWFT Standard are pin-compatible 

Frequency Select Pin 

FS Select Clocks can Does not limit 
pin be async range of operation 

Depth Expansion 

Serial Token Low latency 
cascade passing and low power 

Power (f=20MHz) 

*18: -180mA -100mA Lower power 
x9: -150mA -50mA Lower power 

■9 Package 

14 x 14 7x7 Smallest -9 packaging 
TQFP TQFP for all sync FIFOs 

If you're looking for sync FIFOs offering 

the highest densities, fast cycle times, small 

packaging, low cost (less than $1/KByte), 

and the fastest time-to-market, look no fur¬ 

ther than Cypress. Our roadmap will keep 

you on track with devices that are deeper 

and wider, yet still socket-compati¬ 

ble with standard sync FIFOs. 

Break Through to 
100MHz Now! ** 

Call today for free samples, 

a Data Book CD-ROM, and enter to win an 

Iomega Zip Drive. 

(800) 858-1810 
FAX: 1-408-943-6848 
Ask for Kit #0031 

I http://www.cypress.com 


