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Super BGA

IC Packaging Thin Enough To Hold A Conversation.

Amkor Electronics’ revolutionary

SuperBGA IC packaging is
the talk of the industry. Small
wonder! Thinner, lighter and
more powerful than any
standard BGA (ball grid
array) package,
patented SuperBGA
is poised to bring a
whole new generation of
down-sized handheld and
portable electronics on line —
all with improved performance.
Advanced materials and
multilayer capabilities enable
SuperBGA to handle signal
speeds beyond 1.0 GHz. Direct
attachment of the die to a built-
in heat spreader substantially
increases power handling
capabilities while providing

EMI/RFI shielding. Moisture
sensitivity exceeds JEDEC
level 2 requirements.

Semiconductor manufacturers
as well as OEMSs can capitalize
on SuperBGA’s tremendous
potential. Ball counts from
& 20 to 680, and body

S dimensions from 7x7mm
" to 50x50mm, mean SuperBGA

measures up to the most
demanding device design
requirements — even with
ultra-low-profile 1.2mm and
1.4mm mounted heights.

Find out about technology’s
hottest topic of conversation.
Call the Amkor service center
nearest you or (602) 821-2408
ext. 2000 and get in touch with
the future.
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AMKOR Electronics, Inc.

Defining Tomorrow’s
Technology Today.

Asia

Tel: 63.2815.4177
Lurepe

Tel: 33.5040.9797
Rorea

Tel: X2.2.46(5280/5287
Japan

Tel: 8.3.3445.1881
Singapore

Tel: 65.324.0022
Taiwan

Tel RR6.35.733.717
USA West

Tel: 208.496.0303
USA Southwest

Tel: 6D2.821.5060
USA Midwest/Fast
Tel: 214.580.1879
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47x47mm



A quick and easy change
can bring super results.

With the same footprint as its
multimode twin, HP’s line of
powerful, laser transceiver
components makes your transition
to single mode fiber applications

effortless.

Until now, designing communications
cards for single mode fiber applications
has often meant using separate, fiber-
pigtailed components. But today, with
HP’s drop-in SMF transceivers, upgrad-
ing your designs from MMF is easier
than ever.

How easy? Just swap in HP’s same-
footprint 125 Mbd FDDI and 155 Mbd or

622 Mbd ATM SMF transceiver products.

Class I eye-safe, these small-footprint
components immediately expand your
offerings to intermediate-reach applica-
tions of up to 15 km or more. And, with
HP’s volume production, costs are
among the lowest in the industry.

Not only that, HP's SMF components
provide the same quality and reliability
you've come to expect from HP. Which
means you can be assured of both top-
of-the-line performance and the kind of
service and support that only HP can
provide.

And when you're ready for more?
Gigabit Ethernet is around the corner.
And 2.5 Gbd ATM and bi-directional
transceiver products are currently on
the drawing boards.

So don’t delay. To get super perfor-

mance, make a quick and easy change:
HP SMF.

Call 1-800-450-9455 for a list of technical literature
available by fax (U.S. and Canada).

[/ Faciano
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Call
1-800-537-7715
ext.2027 for free
product literature
and information
on discounted
samples.
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SINGLE POWER-SUPPLY

BECAUSE YOU HAVE
BETTER THINGS TO DO.

When you want to create revolutionary products, you

need innovative components. That's why we created

2.7 volt-only flash memory. Requiring only a single

power supply, it also features low power consumption,

high speed and an extended operating range from

2.7V-3.6V. Use it for today’'s portable, battery-powered

applications and tomorrow’s hand-held products like

digital cameras, digital voice recorders, multimedia PDAs,

or wherever else your imagination takes you. Call us

today and we'll send you a detailed information pack.

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

Flash families give
you an extensive
range of flash

memory options

The Sensu PDA
from Design Edge
features a collapsible
thin-film color display,
audio and video
compression, a
wireless modem,
and CCD camera.
It's not available
today, but AMD's
2.7 volt-only Flash

technology is

AMDA

Run with it.
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(up to +18.5dBm output) rom (1000 aty)

Mini-Circuits ushers-in a new era of technology and economy with ERA

monolithic GaAs ampilifiers. 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!

*Freq Gain Max Power Out Dynamic Range 2Dev 1Pr
Mods {MHz)  (dB} (dBm,@ 1dB Comp) NF(dB) (P3xdBm) Current(mA) $ea (10 Qty)
ERA-1 DC-8000 118 il a3 260 40 180
ERA-'SM  DC-8000 118 13 55 250 40 185
ERA-2 DC-6000 156 128 47 250 40 195
ERA-2SM  DC-6000 152 124 46 250 40 200
ERA-C DC-3000 208 121 38 210 35 210
ERA-ISM  DC-3000 202 1S 38 2.0 85 215
ERA-2 DC-4000 135 al70 %) 425 65 415
ERA-4SM  DC-4000 135 al68 82 a0 65 420
ERA-E 0C-4000 188 al84 45 a0 65 415
ERA-5SM  DC-4000 185 at84 43 a25 65 420
ERA-E DC-4000 113 2185 84 4355 70 415
ERA-GSM  DC-4000 113 al7g 84 430 70 420

Note Specs typical at 2GHz, 25°C Exception a indicates typ numbers tested at 1GHz
* Low frequency cutoff determined by external coupling capacitors
1 Price {ea ) Qty 1000 ERA-1$119 -2 $133, -3 $1 48, -4, -5 or -6 $2 %5. SM option same price
DESIGNER'S AMPLIFIER KITS:
K1-ERA: 10 of each ERA-1,-2,-3 (30 pieces) onfy $42.95
K1-ERASM: 10 of each ERA-1SM,-25M,-3SM (30 pieces) only $49.95
K2-ERA: 10 of each ERA-4,-5 {20 pieces) only $59.95
K2-ERASM: 10 each ERA-4SM,-55M (20 piecest only $69.9
Chip Coupling Capacitors at 12¢ each (50 min.)
Size (mils) Value
80x50 10, 22, 47, 68, 10C
000, 2200, 4700, 68
068, .1

120x60

Typical Biasing i~ o Y

Configuration ERA oy
DoT — p

x ’ \ RFGIOpten

\ 4
g RIS \ bock
RA-1 -1SM " o o—o—] ouTt
————— N | . '
A ———y ACTUAL . L v = Free User Guide! ‘
SIZE 1 d Packed with comprehensive

For ERA modeis pn t
wentified by Red dot

technical support. Shipped with
order, or call for your free copy today.

mMini-CiTCUitS L 160 160

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits.com L ER SERVICE CARD
For detailed specs on all Mini-Circuits products refer to « 760- pg. HANDBOOK ¢ INTERNET - THOMAS REGISTER + MICROWAVE PRODUCT DATA DIRECTORY - EEM

4 ISO 9001 CERTIFIED FRrARRY B
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When you need a reliable source for IR components, QT Optoelectronics is hard to resist.

We have an extensive line of emitters, sensors, and switches. And if you can't find the
component you need off-the-shelf, we can produce a custom IR product just for you.

Our technical support engineers can help you select the right componrent for your
application. And our authorized distributors — in hundreds of cities around the world —
can deliver that component on time and at a reasonable price.

How can you resist?

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

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

OPTOELECTABNICS

United States 800-533-6786
France 33 01/43.99.25.12
Germany 49 089/96.30.51

United Kingdom 44 [0] 1296/39.44.99

Asia/Pacific 603/735-2417

SiMPLY IRRESISTIBLE
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115 Air-Cooling Electronic Systems: An Introduction
® As component density spirals upward, care-
Sul enclosure design and fan placement is es-
sential to avoid system failure.

123 Update On Endosure Manufacturing

¢ Powder-coat spray finishing system ruggedi-
zes, protects electronic cabinetry

126 Update On Cooling

» Vapor-phase cooling lays foundation for
higher-performance, lower-cost systems
130 Manufacturers Of VMEbus Endosures
134 Product Features

136 PIPS Products

BOARDS & BUSES

143 PC Graphics Watch

Tomorrow’s S
¢ Video graphics controllers help designers get
the 30 frames/s needed for realistic 3D graphics.

144 Pumx Up Your Graphics Subsystem For

153 Add Power PC To Compact PCl For Real-Time
Embedded Solutions

* Single-board computer combines powerPC
microprocessor with dual PCI buses ina 6U
compact PCI form factor.

156 What’s On Board
158 Product Features
159 Boards & Buses Products

Permission is granted fo users registered with the Copyright Clearance Center Inc. (CCC)
to photocopy any article, with the exception of those for which separate copyright
ownership is indicated on the first page of the article, provided that a base
copy of the article plus $1.00 per poge is paid directly to the CCC, 222 Rosewood
Drive, Danvers, MA 01923 {Code No. 0013-4872/94 $2.00 +1.00}. Con. GST
#R126431964. Canada Post International Publications Mail (Canadian Distribution

n personal or internal
reference use without the express permission of Penton Publishing, inc. is prohibited.

Sales Agreement Number 344117). Copying done for other tha

163 Ideas For Design

e Varactor diode stabilizes temperature for FM  Market Facts

quadrature demodulator

® Linear pitot-tube air-speed indicator

QUICKLOOK

e A fluid solution for water-tank pressure

sensing

171 Pease Porridge

e What'’s all this tempco stuff, anyhow?

175 Walt's Tools And Tips

¢ A mailbag of ‘tool & tip’ reactions

177 European Products

178 New Products

* Analog

¢ Components

* Communications

182 New Literature

fee of $2 per

Requests for special permission or bulk orders should be addressed to the editor.
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FLEXIBLE
SMD VCXO

SERIES VC8000 / VE8000

¢ 1.00 MHz to 160.00 MHz,
including SONET and ATM

¢ 3.3V and 5.0V supply voltage

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

¢ Low power consumption,
enable/disable option

RELTRON

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

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

E-mail:sales@raltron.com

http://www.raltron.com
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No Distributor Turns,
Your Order Faster!

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

Rated #1 for ...

e Availability of Product
e On-Time Delivery

* Overall Performance Ry Cmparstin

...5 Years in a Row! 701 Brooks Ave South
Thief River Falls, MN 56701
Toll-Free: 1-800-344-4539 » Fax: 218-681-3380
Order Online www.digikey.com

On orders placed by
5:00 pm central time.
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TFT Color
Displays

Immediate Availability

Sizes (brightness up to 250 nits):

* Modules:

7.8",9.5", 10.4", 12.1"

* Full Monitors: 4", 5", 6"

Also, monochrome graphic,
character and panel displays

purd

LECTRONICS

408.523.8218
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GAP PAD"™

Conformable Thermal Interface

Extra thick Gap Pad™ (.080" to .160") is the
perfect solution for thermal management in areas
where space between sutfaces is uneven and surface
textures vary. Gap Pad is a thermally conductive

material that conforms to these irregular surfaces and

fills air gaps. Gap Pad Applications include:

e Berween a chassis wall and other surface

® Areas where heat needs to be transferred
to the frame or other type of heat spreader

¢ Between a CPU and a heat spreader

* Between a semiconductor and heat sink

* Replacement for messy grease

® Can be designed for custom applications

Also available in .020", .040" and .060"
Call today for a free sample of Gap Pad
and a copy of the Sil-Pad® Design Guide.
Call Toll Free 1-(800) 347-4572

5300 Edina Industrial Boulevard
Minneapolis, MN 55439

Tel: (612) 835-2322 » Fax: (612) 835-4156
website address WWW, bergqunstcompany com
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‘ JUNE

| IEEE Power Electronics Specialist Conference
(PESC 97), June 22-27. Regal Riverfront |
Hotel, St. Louis, MO. Contact Philip T.
Krein, University of Illinois, 1406 W.
Green St., Urbana, IL 61801; (217) 333-
4732; e-mail: krein@uipesl.ece.uiuc.edu.

i
| IEEE International Symposium on Informa-

tion Theory, June 29-July 4. Ulm, Ger-
many. Contact Han Vinck, Institute
of Experimental Mathematics, Uni-
versity of Essen, Ellernstr. 29, 45326
‘ Essen, Germany; (49) 201 3206458;
’ fax (49) 201 3206425.

JULY
Fifth USENIX TCL/TK Workshop, July 14-
17. Tremont House Hotel, Boston
MA. Contact USENIX Conference |
Office, 22672 Lambert St., Suite 613, |
Lake Forest, CA 92630; (714) 588- |
8649; fax (714) 588-9706; e-mail: con- |
ference@usenix.org; Internet: |
http://www.usenix.org.
|

IEEE Power Engineering Society Summer
Meeting, July 20-25. Intercontinental l
Hotel, Berlin, Germany. Contact Ex-
ecutive Office, IEEE Power Engi- |
neering Society, P.O. Box 1331, Pis-
cataway, NJ 08855-1331; (908) |
562-3864; fax (908) 981-1769. |

IEEE Signal Processing Workshop on
Higher Order Statistics, July 21-23. Banff |
Centre for Conferences, Banff, Alberta,
Canada. Contact Keh-Shin Lii, Depart-
ment of Statisties, University of Cali-
fornia, Riverside, 900 University Ave.,
Riverside, CA 92521; (909) 787-3836; fax
(909) 787-3286; e-mail:
ksl@uerstat.ucr.edu.

IEEE Nuclear & Space Radiation Effects
Conference (NSREC “97), July 21-25. Snow-
mass Conference Center, Snowmass,
CO. Contact Dennis B. Brown, Naval
Research Laboratory, Code 6612, Wash-
ington, DC 20375; (202) 767-5453; fax

(202) 404-8076; e-mail:
’ dbbrown@eccfnrl.nvy.mil. |
AUGUST ‘

40th Midwest Symposium on Circuits and
Systems, Aug. 2-6. Hyatt Regency Hotel,
Sacramento, CA. Contact Sharon
Baumgartner, Department of E & CE, |
University of California, Davis, CA

e-mail:mwscas97@ece.ucdavis.edu.

Al
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MEETINGS

AUGUST

IEEE International Geoscience & Re-
mote Sensing Symposium (IGARSS ‘97),
August 4-8. Singapore International
Convention Exhibition Centre,
Suntec City, Singapore. Contact
Kwoh Leong Keong, CRISP, Na-
tional University of Singapore,
Faculty of Science, Lower Kent
Ridge Rd., S 119260 Singapore;
(65) 7727838.

Memory Technology, Design, & Test
Workshop, Aug. 11-12. San Jose, CA. Con-
tact F. Lombardi; (409) 845-5464; e-mail:
lombardi@cs.tamu.edu.

USENIX Windows /NT Workshop, Aug. 11-
13. Sheraton Hotel, Seattle, WA. Con-
tact USENIX Conference Office, 22672
Lambert St., Suite 613. Lake Forest,
CA 92630; (714) 588-8649; fax (714) 588-
9706; e-mail: conference@usenix.org.

N NOVA AT

OSCILLATOR
SOLUTIONS

FOR TODAY AND BEYOND

Preparing today for your customers' future challenges is a necessity in today's dynamic communications envi-
ronment. History teaches us that successful companies have made their mark by anticipating the needs of their
customers and laying the groundwork for tomorrow’s solutions.

At Champion Technologies, we're prepared for your present frequency control applications, as well as
your technology demands of tomorrow, Our broad product spectrum continues to grow as we become the
industry’s preferred supplier of quartz products. And no other supplier can rival our Clrampmn-shlp
support services - including a toll-free hotling, next day sample shipments and our Internet-accessible
product catalog.

Undeniable engineering exceflence and first-rate affordable technology. Simply put, Champion is your
market leader for frequency control products - today, tomorrow and beyond.

Look us up at www.champtech.com to review our product catalog,
or call 800-888-1499 to request your own copy.
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CHAMPION TECHNOLOGIES, INC.

2553 N. EDGINGTON STREET a FRANKLIN PARK, IL 60131
847-451-1000 o FAX: 847-451-7585

www.champtech.com
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Large-Scale Systems Administration of NT
Workshop, Aug. 14-16. Sheraton Hotel,
Seattle, WA. Contact the USENIX
Conference Office, 22672 Lambert St.,
Suite 613, Lake Forest, CA 92630, (714)
588-8649; fax (714) 588-9706; e-mail:
conference @usenix.org.

IEEE International Symposium on Electro-
magnetic Compatibility (EMC ’97), Avg. 18-
22. Contact John Osburn, EMC Test
Systems LP., 2205 Kramer Lane,
Austin, TX 78758; (512) 8354684 ext.
669; fax (512) 8354729.

SEPTEMBER
Telecom Interactive ‘97, Sept. 8-14. Geneva,
Switzerland. Contact (703) 907-7736.

Fifth European Congress on Intelligent Tedh-
niques and Soft Computing (EUFIT ’97), Sept. 8-
12. Aachen, Germany. Contact Prome-
nade 9, 52076 Aachen, Germany; (49)
2408 6969; fax (49) 2408 94582; e-mail:
eufit@mitgmbh.de; Internet:
http://www.mitgmbh.de/elite/elite/-
eufit.html.

ICSPAT/DSP WORLD 1997, Sept. 14-17.
San Diego Convention Center, San
Diego, CA. Contact Denise Chan,
Miller Freeman Inc. (415) 278-5231,
e-mail: dsp@exporeg.com.

MCM Test Workshop, Sept. 14-17. Napa
Valley, CA. Contact Y. Zorian, (408)
453-0146 ext. 227; e-mail: zorian@lvi-
sion.com.

International Conference on Solid State
Devices and Materials (SSDM), Sept. 16-19.
Act City Hamamatsu, Hamamatsu,
Japan. Contact Secretariat of SSDM
‘97, % Business Center for Academic
Societies Japan, 5-16-9 Honko-
magome, Bunkyo,Tokyo 113, Japan;
(81) 3 5814 5800; fax (81) 3 5814 5823;
e-mail: confg3@bcasj.or.jp.

Thermionic Workshop, Sept. 21-23.
Cannes, France. Contact B. Courtois;
(83) 35 76 7 46 15; e-mail:
bernard.courtois@imag.fr.

AUTOTESTCON ‘97, Sept. 22-25. Disney-
land Hotel, Anaheim, CA. Contact
Robert C. Rassa, Hughes Aircraft,
P.O. Box 92426, MS R07/P553, Los
Angeles, CA 90009-2426; (310) 334-
4922; fax (310) 334-2578; e-mail:
rcrassa@cegate.hac.com.
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o FLEX 10K70
FLEX EOK] 0 / 70,000 gates
10,000 gotes

Programmable logic density comes of age.

With uR to 130,000 gates and growing, Altera devices provide further power savings thanks to a .35-micron
ships the largest programmable logic devices.  process. FLEX 10K devices are available in a variety of packages

If you'd like to run rings around your competition,

T A FEATURES EPFI0K10 | (BENDX2D EPF10K30 | EPFIOKAO | EPFIOKSO(V) | EP
Altera can help by providing the density 10 I L S

USABLE GATES | 7X- 31K | 15K- 63K | 22K- 69 | 29K- 93K | 346- 1SN 44K 19X | 67X- 1SBK | g2 - 20

handle your biggest design challenges. Now X- 31K |
MEMORY (bits) | 6,144 12,288 P 16,384 B A8 18432 4,576 | 32,768

delivering devices with up to 130,000 gates, our
FLEX™ 10K family extends the density barrier, allowing  including TQFPs and BGAs. The FLEX 10K design flow is

you to integrate more than ever before. smooth and efficient because our MAX+PLUS® Il development
High density, low cost, low power...FLEX 10K system is compatible with tools from leading EDA vendors.
stands tall. Let FLEX 10K take your designs to new heights.

FLEX 10K is the industry’s first programmable device family to
feature an embedded array, making it easy to implement
megafunctions such as memory, DSP, and specialized logic
functions that are available from Altera and our AMPP partners. ideal for FLEX 10K. See for yourself how the r
The unigue continuous interconnect architecture and patented Altera programmable logic
redundancy of FLEX 10K provides industry-leading density at  family tree can benefit you.

the lowest possible cost. Our MultiVolt™ feature supports your

multiple voltage system requirements. Plus, our newest 3.3-volt  \hiiadaukattaikn 1-800-3-ALTERA @

Put high density and greater performance to work. Contact
Altera today and we'll send you our free Target
Applications CD-ROM featuring applications |

A

© Copyright 1397 Altera Corporation Altera, FLEX, FLEX 10K, MAX+PLUS I, AMPP, Altera Megafunction Partners Program, MultiVolt, and individual device are
and/or service marks of Altera i the United States and other countries Al other trademarks and service marks are the property of therr respective holders. All nghts reserved



Tracking down the right 64Mb DRAM shouldn’t require a specialist.




The broad ioshiba line

From components to modules, we've got
the right 64Mb DRAM for any application.

More options

You'll find FPM, EDO and Synchronous operating
modes, as well as TSOP and SOJ packaging.

The major organizations

Along with device configurations including
4Mb x 16, 8Mb x 8 and 16Mb x 4.

It should be elementary

For a single, cost-effective source,
Toshiba is the logical conclusion.

UNCLE URL
L

www.64mdram.toshiba.com

TOSHIBA

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

1-800-879-4963

l l Uncle URL is a trademark of Toshiba America Electronic Components, Inc.
"ED ©1997 Toshiba America Electronic Components, Inc. HDQ-97-228



Ethernet/Fast Ethernet
Controllers
Cost-effective 10/100
Mbps PCI solutions for
evervthing from routers
and switches to servers
and PCs.

Lven a p”:”//
Wdyctor~
CurdBus (R Etherney
YRy Cowwplle,
clip for
luptops. ST

Digita!
semiconductor”
pei Bridge

PCl-to-PCI Bridges
Expand to the nth degree
with on chip support for
nine devices, plus robust
buyflering und full compli
ance with PCI 2.1 specs.

Strong {RV™
Inervdible perfor
mance with ultra
low power usage.
ldeal for consumer appli
cations like PI)As, st
phones and Internet
appliances.

J -
Digital
Semiconductor™

Yideo Codec

Vultimedia

The industry’s most cost
cliective video codec,
bringing MPEG authoring
and video conferencing
to the lWindows" desktop.

{ipha Microprocessors
Sirmply the world s fstest,
soaring (o 600 Mz
and bevond. The
performance
for demanding
Windows NT™
applications—plus
indows compatibility:

Meel the microprocessors that are rocketing designers to success:
StrongARM™ chips that drive supercomputer performance on AA
batteries. Alpha chips that are the fastest on earth. Plus a full family
of processor-independent PCI solutions: Highly integrated Fast
Ethernet chips. Bridge chips thal free you from frustrating load limits.

And video chips that are fueling tomorrow’s mullimedia products,

They're semiconductors.
today. But you can also What’s more,
we’re increasing the presence use them as

o aunchpads.

marketplace through key alliances with Mitsubishi, Samsung
and VLSI. So if you’ve got plans that are ready to take flight, call

Dicrrd. Semiconductor at 1-800-332-2717, ext. 41. Or for all the specs,

surf to hitp://www.digital.com/semiconductor/launch.htm.

Eﬂﬂﬂﬂau rM

Whatever it takes.”™

© 1997 Digttal Equipment Corporation Diga. the D7 logo and D's T Semiconductor are tvadernavks and Whalever I takes 1s a service mark of Digital Equipment
Corporation StrongARM is a trademark of Advanced RISC Machines Ltd Mitsubishi s a reg of M hi Electric Corporaton Samsung 1s a trademank
of Samsung Electromes Co. LTD VLSIis a trademark of VLSI Technology, Inc Windaws 1s a reg k and Windaws NT is a trademark of Microsoft Corporation
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ELECTRONIC DESIGN

EDITORIAL

The Year 2000 And Beyond

he worldwide demand for electronics products and technologies is surpass-
Ting even the most optimistic forecasts and predictions from industry ex-

perts. By the year 2000, the global electronics industry will top one trillion
dollars in revenue. And there appear to be no obstacles in sight for continued
growth well into the millennium.

Considering that the first commercial microprocessor made its debut less
than 25 years ago, the trillion dollar milestone is a remarkable achievement for
the electronics industry. But along with this amazing worldwide demand for
electronics products comes pressure on the design engineers and engineering
managers whose job it is to design, build, and manufacture next-generation elec-
tronies products. Global competition, coupled with consumer and business de-
mand for cutting-edge products, has created an environment where engineers
and managers are under the gun to move their products to market first—defect-
free and competitively priced.

Not an easy task. But there is no one in the industry who isn’t excited about
the creative opportunities that the chip, hardware, and software technologies
are fostering in R&D labs around the world. And the enthusiasm does not stem
so much as to how far the industry has progressed in such a short period of time,
but rather where the industry is going that is creating the most excitement.

The same holds true for the writers and editors here at Electronic Design
who cover the electronics industry. We are not only equally excited about where
the electronics industry is going, but we also are inspired by the advanced tech-
nology that has emerged for the publishing industry in recent years. Not only
can we deliver to you a better and more timely magazine because of advanced
computer and communications technology, but CD-ROM and the Internet also
will allow us to deliver to you more comprehensive, extended, pertinent, and
even customized information and data.

With the most seasoned, dedicated, and widely praised staff of any magazine
covering the electronics industry, Electronic
Design’s writers, editors, columnists, and
contributors continue to publish the most
widely read magazine in the industry, ac-
cording to the highly regarded Adams
Company 1996 Electronics Market and Me-
dia Report.

These are exciting times for all of us.
And as we approach the coming millen-
nium, Electronic Design is poised to con-
tinue its mission well into the future. thalli-
gan@penton.com

Editor-in-Chief




Behold!
We've turned plain old telephone wire
into something magical.

Motorola's CopperGold™ ADSL Transceiver delivers the
information highway of tomorrow on today's copper networks.

Motorola Semiconductor’s CopperGold ADSL ADSL semiconductor needs. In additton to the
Transceiver is a highly integrated single chip CopperGold Transceiver, we offer the CopperGold
solution, designed for high speed broadband Line Driver, microprocessors, software, and
access. This flexible DMT- \ )T unparalleled customer support for
based transceiver 1s s 4\_"}:( / /4/‘ applications such as Ethernet,
engineered to achieve low COPPER; \@otp ATM, TCP/IP, and ISDN.
cost, while maintaining //{//I/‘I\“ “» For technical information on the
high performance. 4 A

CopperGold family call 1-800-201-0293

. . . .
Designed to be compliant with category two and refer to ad #BB001 or visit our website at

of the ANSI standard, the CopperGold Transceiver

e . . . www.mot.com/adsl.
utilizes echo cancellation and trellis coding for a
high performance, future-proof product capable of
8 Mbps simplex and up to 1 Mbps bi-directional. M
Motorola is dedicated to providing systems OTOROLA
solutions to create a one-stop-shop for your Semiconductor Products Sector

* Without 26 dBm transmit power boost ’
Motorola and (%) are registered trademarks and CopperGold is a trademark of Motorola, Inc. What you never thought possible.
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Low Profile .2" ht.
Surface Mount

Transformers &
Inductors

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

AUDIO
TRANSFORMERS

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

POWER and EMI
INDUCTORS

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

PULSE
TRANSFORMERS

10 Nanoseconds to 100
Microseconds. ET Rating to
150 Voit-Microsecond.

All units manufactured

and tested to MIL-T-21038.

Delivery.

stock to one week
See EEM

- _—
yp or send direct
K Q\SP P for Free PICO Catalog.
\ Call toll free 800-431-1064
in NY call 914-738-1400
FAX 914-738-8225
P ' Co Electronics, Inc.
143 Sparks Ave., Pelham N.Y. 10803 1837
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TECHNOLOGY BRIEFING

Heavy Weather Ahead

woke up to find the drifts piling up outside the windows and knew it was going to
Ibe a rough morning. Catherine made coffee while I tackled the stuff closest to

the house. I ditched the junk mail, piled up the magazines and journals, sorted
the faxes, and scanned the rest of the pile for anything resembling a personal let-
ter or a bill. Over a cup of coffee, I logged on to find that the blizzard was worse
than the experts had predicted.

Forecasters at wune.stormawateh.com badly underestimated the situation al-
though they called for heavy overnight accumulations of four to six megabytes,
with severe avalanche warnings for later in the afternoon. Somehow, they
missed the torrent of information, press releases, and general hype emanating
from a rapidly developing squall line of trade shows stretching from Las Vegas
to San Francisco. When I got to my PC, it was already buried. The disk drive
struggled for traction, but could barely find its boot sectors under the weight of
350 e-mail messages and dozens of video clips delivered overnight along with an
assortment of news, trivia, and chat-group proceedings. When I finally dug out
and got to work, a flash data flood had overwhelmed our servers, bringing them
to their knees. So much for “push” media at the office!

Sound familiar? Seems like everyone I talk to is
up to their eyeballs in information, and none the bet-
ter for it. Beyond a certain point, too much data is as
bad as not enough. The information revolution has
its benefits, but how much time is now spent sorting
through the mountains of stuff that thunders across
our desks, phones, and computers each day?

Instant access to information has raised our ex-
pectations to unrealistic levels, resulting in a fren-
zied treadmill existence where the boundaries be-
tween work and the rest of our lives become
increasingly blurred. We're now all so afraid of
MISSING SOMETHING that we can’t wastea
nanosecond of time to daydream.

Our technology is now sufficiently advanced to LEE GOLDBERG
give us overwhelming amounts of information on Ll ol

virtually any topic, but it still can’t help us figure out what the heck to do with it.
Unfortunately, most of the schedulers, search engines, groupware, PDAs, palm-
tops, and other gadgets I've tested out seem to increase my workload and confu-
sion levels rather than decrease them. In the long run, a wired planet will proba-
bly be a good thing, but it might to be a hellish couple of decades as we wait for the
technology to mature and society to adapt.

What might ease this transition would be technology based on “knowledge”
rather than “data.” At the risk of being strung up by the academies, here’s a work-
ing definition of knowledge: “The framework of relationships between individual
pieces of data that establishes its significance within a given context.” If designed
properly, a knowledge-processor would bufter much of the raw data in our lives by
digesting, prioritizing, and putting it into the context of what we already know in
relation to our current activities. Their function might be akin to how an automatic
transmission lets you forget about shifting to concentrate more on driving.

Knowledge processing will likely take many forms, including intelligent agents,
integrated data managers, and ways of using visual displays that are closer to the
way humans really think, instead of the tired “Windows” paradigm. A fresh ap-
proach will take creative thinking and input from nontraditional places. Sociolo-
gists, artists, neuro-psychologists, and science fiction writers might help to de-
velop ways for us to interact with the devices we ereate and the information that
they manipulate. Maybe there will be more than one “right” way to use a knowl-
edge-based device, depending on your particular cognitive style.

This new generation of “knowledge-management technology” could be a gold
mine for the electronics industry, with opportunities for products to navigate the
growing ocean of data. Without them, the information revolution could stall as
people become data-bound, trapped by the stuff they produce. leeg@class.ory
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Keeping In Touch With Our Customer’s Needs!
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New 1Mb CMOS synchronous SRAMs

break world’s record for clock speed

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:1908-691133. Fax:1908-670290.

HONG KONG Tel:2886-9318. Fax:2886-9022. TAIWAN Tel:02-719-2377. Fax:02-719-5951. KOREA Tel:02-551-0450. Fax:02-551-0451.

SINGAPORE Tel:253-8311. Fax:250-3583. AUSTRALIA Tel:03-8878012. Fax:03-8878014. JAPAN Tel:03-3454-1111. Fax:03-3798-6059.




Our new IMb synchronous SRAMs
keep pace with supercharged
microprocessors on the market.

Implemented with our 0.35-micron

CMOS process, they

2 7 4 § EC JAPAN
run at 167MHz clock. j Nscaem,
9619K7927

Access speed is just
4.5 nanoseconds. And
power consumption is surprisingly
low. Only 200mA during 167MHz
operation, and 5SmA on standby.

For a significant boost in
system performance, use our new
synchronous SRAMs as cache
memory for PCs or workstations,
or buffer memory for networking
products. Interleaved or linear-burst
mode is pin-selectable. We offer
both 2.5V and 3.3V LVTTL interfaces.

To drive your system to the win-
ner's circle, match your high-speed
microprocessor with the world’s
fastest 1Mb CMOS SRAMs. For more
information, contact NEC today.

Part number UPD131632LGF-A6-AT -AR A0
(Orgamization: 32K-word x 32-bic
uPD131636LGE-AG -AT/-AS -A 10
(Organization: 32K-word x 36-bit)

Clock frequency  167/133/117/100MHz
Clock access eime  4.5/5.0/5.0/5.5ns
Interface 2.5V/3.3V LVTTL

Power consumption
Operation 200mA(max)
Standby SmA(max)
Power down  SmA(max)
Supply voltage 3.3V £5%
Package 100-pin plastic TQFP(14 x 20mm)

et NIEC
http://www.ic.nec.co.jp/index_e.html NEC MULTIMEDIA
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[PEASE, ROBERT !
1201.393.6073%

PEASE BOOKED!

NOTORIOUS “ANALOG OUTLAW” SIGNS ON FOR U.S. LECTURE TOUR.

For throwing computers out of windows and other crimes against digitalism, 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 for
bail. The Lecture is from 9am-High Noon 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 21 = SEATTLE, WASHINGTON, MARCH 24 « DENVER, COLORADO, APRIL L1 « DALLAS/FT. WORTH, TERAS, APRIL 14  MINNEAPOLIS,
MINNESOTA, MAY 9  CHICAGO, ILLINOIS, MAY 12 o ROCHESTER, NEW YORK, JUNEQ o BGSTON, MASSACHUSETTS, JUNE 12 o DAYTON, OHIO, JULY 14 « SANTA CLARA, CALIFORNIA, JULY 16

o)-l‘-'( “'_-

..‘_

To register fill in and fax this ad to (201) 393-6073
Include your Fax # for confirmation.

Name: Number of tickets:

Company: Seminar date:

o ™ ELEGTRONIG DESIGN
Credit card #: ¥ Exp. date:_ _Type:

Phone: Fax:




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

U's true we're the world's number

one relay supplier. So it's not
surprising to learn that design engincers
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 Omran
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-
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wide, and backed up by outstanding
technical and distribution support.

To find owt 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.oet.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 warth reading,

1-800-55-OMRON

ASK FOR OUR STANDARD PRODUCTS
CATALOG. IT'S FREE!

OMRON.

WE HAVE THE FUTURE IN CONTROL



No Modular Connector
Keeps Better Tabs on

EMI than Stacklack™

Enhanced Tab Design Delivers Superior Shielding

Performance is everything.
That's why we designed our
shielded StackJack™ harmonica jacks
using enhanced. spring-action tabs to
provide the best shielding available.
Better shielding translates into
interference-free, high-speed networks
that outperform the
competition.
The spring-action
tfeature provides
better, more
tolerant contact

with the panel The spring-action of
to allow casier the StackJack

f 3 enhanced tabs provides
installation, lower superior shielding,
assembly costs, and producing fast,

Interference-free

e 3
gosuer long seim network performance.

reliability.

Our contacts are as good as gold.

Thanks to the only selectively
gold-plated, wire-formed contacts in
the industry, you get constant normal
force and low-contact resistance. All
this adds up to high performance and
retiability. And if you're looking for
higher hub density, specify Stackfack
in the industry’s lowest profile, with
up o 16 ports in a two-row configura
tion. And if you don't need shielding,
try our unshiclded Stackjack modular
conneclors.

We challenged our people 1o make
the best harmonica jacks in the world
They did. To find out more about
Stewart's StackJack, call 717-235-7512

»Stewart Connector

Stewart Connector Systems, Inc.
Insilco Technologies Group

North America
RD2 Old Trail, Glen Rock, PA 17327
Phone: 717-235-7512  Fax: 717-235-7954

France

Tel: 33-1-47-55-16-40 » Fax: 33-1-47-55-16-50
Germany

Tel: 06172/9552-0 « Fax: 06172/9552-40
United Kingdom

Tel: 0702 433777 » Fax: 0702 431444
Japan

Tel: (045) 943-5177 « Fax: (045) 943-5178
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Software Labor Demand

Of Millennia Proportions

’0 unusual problems are heating up the heavy de-
Fnand for computer programmers for the next few
years. First, there’s the decision to combine to-
gether for a common currency in the EU (European
Union), producing one of the most non-trivial costs in
upgrading business and government computers to han-
dle the sheer volume of computer codes needed. The
second is the often-quoted millennia problem, with pro-
grams installed in the last decades turning back, like
Cinderella’s carriage, into useless pumpkins at the
stroke of midnight on December 31, 1999.

The reasoning behind the millennia problem is that
the early computers had limited and expensive memory;
storing years data with just the last two digits seemed
reasonable (but remarkably short-sighted!). A simple
example of the problem is that interest on a loan due in
20X X would change into a dividend payable to the bor-
rower! Few companies, government agencies, and non-
profit institutions have started to determine how the
problem could affect their business, and fewer still have
started to work on fixing it, according to Stanford Uni-
versity’s Computer Industry Project, funded by the Al-
fred P. Sloan Foundation.

At a meeting of information systems departments
leaders in April, it was reported that some companies
believe they can fix all of their problems by the start of
the century. However, the general feeling was that they
could only fix some, which will be done randomly rather
than prioritizing and fixing the ones that are most im-
portant first.

Potential problems were identified years ago but peo-
ple were slow to act. Computer programming is idiosyn-
cratic: A programmer trying to fix Year 2000 problems at
an insurance company told the Wall Street Journal that
he had come across fields named after song lyrics, flow-
ers, programmers’ sweethearts, and members of the
Beatles. The European Monetary Union switch to a sin-
gle currency forebodes an upheaval that could be as eriti-
cal as the Year 2000 problem. According to the U.K. pub-
lication Computer Weekly, a survey of British firms had
begun to tackle the currency problems because of politi-
cal uncertainty as to whether it would happen at all. ParcG

TIA Updates Interim Standards
For TDMA Cellular /PCS Systems

e Telecommunications Industry Association (TIA)
Fm published three documents that update the op-
erating standards for IS-136-type TDMA handsets
and base stations operating in both the cellular and per-
sonal-communications-services (PCS) bands. The tech-
nical requirements in these documents form a compati-
bility standard for PCS and cellular phone services.

These ensure that a mobile unit can obtain service in
any PCS/cellular system that is compliant to them.

Published in 1996, a core group of four documents
comprise the specification for developing IS-136-based
products; IS-136.1 (DCCH - Digital Control Channel),
1S-136.2 (a modified TIA/EIA 627 standard), [S-137 (a
modified TIA/EIA 628 standard) and IS-138 (a modi-
fied TTA/EIA 629 standard).

The recently issued revisions to the IS-136 standard
are: “TIA/EIA/IS-136.1-A, TDMA Cellular/PCS - Ra-
dio Interface - Mobile Station - Base Station Compati-
bility - Digital Control Channel,” TIA/ETA/IS-136.1-A-
1 (Addendum No. 1), and “TIA/EIA/IS-136.2-A, TDMA
Cellular/PCS - Radio Interface - Mobile Station - Base
Station Compatibility - Traffic Channels and FSK Con-
trol Interface.” Copies of the main body of the standard,
as well as the revisions, may be obtained from Global
Engineering Documents at (800) 854-7179, or at
http://www.global.ihs.com. LG

RTL Interoperability Standard
First Draft Is Finalized

first draft of a register-transfer level (RTL) inter-
Auperabilit_v standard, known as the VHDL RTL

Synthesis Subset Standard, has been completed
by VHDL International’s (VI), Santa Clara, Calif.,
VHDL Synthesis Interoperability Working Group. The
draft standard is built on synthesis subsets donated by
a number of EDA vendors including Cadence Design
Systems, IBM, Mentor Graphics and Synopsys.

Work on the standard has been divided into two
parts, Levels 1 and 2. Level 1, similar to the cwrrent de
facto industry standard, entails everything included in
the current draft. Level 2 will address a larger subset
and include standards for synthesis constraints. Work
on this part of the standard will begin in the second
quarter of this year. Also, in the same time frame, the
current draft standard is to be presented to the EDA
industry Council Project Technical Advisory Board
(PTAB) for ratification and approval by EDA Council
member companies. At this stage, it will be submitted
to an IEEE Working Group for formal standardization.
The standard RTL subset is intended to support the
need for a more portable and reusable design specifica-
tion for the entire EDA industry.

The draft of the VHDL RTL Synthesizable Subset
standard is now available for use by VI and its members,
and can be viewed or downloaded from
http://vhdlorg/vhdlsynth/siwg. VHDL International
also is working with Open Verilog International and The
EDA Industry Council’'s PTAB to ensure that the syn-
thesizable RTL subsets will meet industry needs for
both VHDL and Verilog HDL. For more information
concerning VHDL International, contact Mahendra
Jain at (408) 492-9806, e-mail: jainm@vhdl.org, or visit
their web site at http:/www.vhdl.org/vhdl_intl. cA
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NEWSLETTER

Cycle-Based-Simulation Standard
Proposal Submitted to OVI

ne of the major challenges facing today’s designer
Oinvolves verification, and one of the technologies

being touted as a solution to this challenge is cycle-
based simulation (CBS). To help lay the foundation for
developing a CBS standard, Quickturn Design Systems
Inc., Santa Clara, Calif., has submitted a strawman pro-
posal to the Open Verilog International (OVI) Cycle-
Based Simulation Technical Sub-Committee.

The proposal, which outlines an industry standard for
cycle-based simulation (CBS), comes from the com-
pany’s three year history of CBS technical expertise
stemming from its development of the SpeedSim prod-
uct. The proposal specifically addresses six areas of in-
terest related to CBS technology. These areas include
general modeling guidelines, general modeling restric-
tions, timing and data updating, main event loops, pro-
cedural interfaces for C-based compiled models, and
programming language interface subsets (PLI). It as-
sumes that the Verilog subset for CBS consists of the
synthesizable subset described in the standard proposal
under consideration by OVI’s Cycle-Based Simulation
Technical Subcommittee.

This proposal is significant because it allows the stan-
dards process to start from a workable specification as
opposed to starting from ground zero. It’s hoped that the
standardization of CBS technology will speed its rapid
deployment into future verification methodologies. To
obtain additional information, contact the company at
(415) 967-3300; e-mail: info@quickturn.com; or through
the company’s web site at httpy/www.quickturn.com. ca

Committee Formed To Define
Digital A/V Bus Standard

he Consumer Electronics Manufacturers Associa-
Ttion (CEMA) Advanced Television (ATV) Interface

Subcommittee is launching a project to define a dig-
ital A/V bus standard. It will be based on IEEE 1394,
the Internet Protocol (IP), and the CEMA/EIA Com-
mon Applications Language (CAL). The new standard
will provide for carriage and control of high-speed digi-
tal transport protocols, such as MPEG and JPEG,
among digital consumer electronic products, including
high-definition TVs, digital video disks (DVDs),
TV/PCs, and PC theaters.

IEEE 1394 provides the high speed needed to deliver
quality pictures and sound, as well as the protocol to
prevent different data streams from interfering with
each other. The IP also holds the promise of easy access
to external networks. CAL is an object-oriented com-
mand language used in the CEBus home-automation
standard. In fact, many consumer electronic-product
commands have already been created using CAL.

Two working groups, the first on new applications
led by Thomson Multimedia, and the second on trans-
port, led by Intel, will provide any additional standards
to allow the bus to work smoothly. Call CEMA at (703)
907-7674, fax (703) 907-7690, to get the latest details. rRE

Just-Released Library Format
Speeds ALF Standard Effort

pen Verilog International (OVI), Santa Clara,
OCalif., is at work developing a standard for ASIC
library modeling formats, known as the Advanced
Library Format (ALF), which all EDA tools could use.
To aid this effort, Mentor Graphics, Wilsonville, Ore.,
has released the library format used by its design-for-
test (DFT) tools. Already being used by a majority of
leading semiconductor companies, the library format
will assist in accelerating ALF development in the ar-
eas of functionality definition and test capability. Fur-
thermore, it will increase the availability of effective de-
sign-for-test libraries
Mentor’s proprietary ASCII library format was
originally developed for use by DFT tools to retrieve
and specify critical functionality information of ASIC
designs. Other applications that rely on functional infor-
mation, such as cycle-based simulation, formal verifica-
tion, and synthesis, can easily leverage this format for
optimal performance. For further information, contact
the company’s web site at http://www.mentorg.com. cA

National Awareness Campaign
To Focus On ITS Benefits

ile many in industry understand the potential
Weneﬁts of Intelligent Transportation Systems
(ITS), the general public has yet to be convinced.
This is due, in part, to the fact that most companies
working in ITS-related areas have focused on technol-
ogy development and not consumerization of ITS prod-
ucts. In an attempt to increase public understanding and
awareness of the benefits of ITS-related products and
services, ITS America, Washington D.C., a public-pri-
vate partnership representing advanced surface trans-
portation interests across the U.S. and abroad, has
launched a multi-year National Awareness Campaign.
The first stage of the campaign will focus on identify-
ing current industry and consumer attitudes about
transportation and ITS. Information obtained through
industry polling, focus groups, surveys in various met-
ropolitan areas, and related industry studies will then
be used to develop a national campaign that will target
selected audiences. For additional information, contact
the Intelligent Transportation Society of America at
(202) 484-4847; http/fwww.itsa.org. cA
Edited by Roger Engelke




Whatever The Technology...

You Still Need To Ring My Bell

How will your design keep in stride with the explosive pace The UCC3750 Source Ringer Controller
_ / of information technology with both new and old means of
Y ' connedtivity? Whether your design requires a fiber, twisted
pair or coaxial cable line - the push is to develop the ring signal at Offset Voltage
the curb within the remote switching module (RSM). The new UCC3750 is the
first monelithic ringer circuit to make fiber to the curb a reality, and with its pin
selectable reference frequency, it guarantees to ring your bell with optimum

4 Develops a High Voltage AC Ring Signal and DC

¢ Selectable Ringing Frequency for Different Phone
Systems (20Hz, 25Hz and 50Hz)

versatility. By generating a high voltage AC ring signal and a DC offset voltage & Onboard Low THD Sine Wave Reference

in a single power conversion, your design is streamlined in less space and

with the most cost-effectve solution. & Simple and Efficient Single Stage Converter Topology
For samples, demo board and detailed application information, give us a ¢ Overcurrent and Short Circuit Limiting

call today.

LD UNITRODE

I The Linear IC Compuny Evervone Follows

TEL: (603) 429-8610
http://www.unitrode.com = FAX: (603) 424-3460 + 7 Continental Boulevard » Merrimack, NH 03054 READER SERVICE 209
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SEPTEMBER

Electrical Overstress/Electrostatic Discharge

Symposium, Sept. 23-25. Santa Clara
Convention Center, Santa Clara, CA.
Contact ESD Association, 7902 Turin
Rd.. Suite 4, Rome, NY 13440-2069;
(315) 339-6937; fax (315) 339-6G793.

Fifth China International Electronics Exhibi-
tion (CIEE 97), Sept. 24-28. China Inter-

national Exhibition Centre, Beijing.

Contact Gu Jinjing, CEIEC, P.O. Box
140, Beijing, 100036 China; (011) 8610
6822 3909; fax (011) 8610 6321 3348.

Eastern Regional Conference on Crystal
Growth & Epitaxy, ACCGE/East-97, Sept.

28-0ct. 1. Bally's Park Place Hotel & |

Casino, Atlantic City, New Jersey.
Contact Louis G. Casagrande, (516)
346-6379; fax (516) 346-3670; e-mail:
Lou_Casagrande@atde.grumman.co

m, or contact Ed Porbansky, Confer-
ence Secretariat, 163 Carson Dr., Colo-
nia, New Jersey 07067; (908) 382-1806.

Embedded Systems Conference, Sept. 29-
0Oct. 3. San Jose Convention Center,

E San Jose, CA. Contact Miller Free-
' man Ine. (415) 278-5231; e-mail:
esc@exporeg.com.

OCTOBER
OEMed Northeast, Oct. 1-2, Bayside
i Expo Center, Boston, MA. Contact
i Exposition Excellence Corp., 112
. Main St., Norwalk, CT 06851; (203)
| 847-9599; fax (203) 854-9438.

OEM Electronics Northeast, Oct. 1-2.
Bayside Expo Center, Boston, MA.

i Contact Exposition Excellence Corp.,
! 112 Main St., Norwalk, CT 06851;
1 (203) 847-9599; fax (203) 854-9438.

PCt Plus Evrope, Oct. 1-2, The Interna-
tional Conference Center (ICC),
i Messe Berlin, Germany. Contact Ac-
! tive Exhibitions Europe at P.O. Box
2114, 5300 CC Zaltbommel, The
. Netherlands. (31) 418 512999; fax (31)
1 418 515115; e-mail: active@ots-
; group.nl: http/aexpo.com or Anna-
i books, 11838 Bernardo Plaza Cowrt,
i San Diego, CA 92128; (800) 462-1042;
i fax  (619) 673-1432; e-mail:

73204.3405@compuserve.com;
http://www.annabooks.com.

IEEE Ultrasonics Symposium, Oct. 7-10.
M:arriott Hotel, Toronto, Canada. Con-
tact Stuart Foster, Dept. of Medical
Biophysics, Room S-658, Sunnybrook
Health Science Ctr., 2075 Bayview
Ave., Toronto, Ontario, M4N 3M5,
Canada; e-mail: stuart@owl.sunny-
brook.utoronto.ca.

Sixth IEEE International Conference on Uni-
versal Personal Communications, Oct. 12-16.
Hotel del Coronado, San Diego, Cali-
fornia. Contact Gail Weisman, IEEE
Communications Society, 345 E. 47th
St., New York, NY 10017; (212) 705-
7018; fax (212) 705-7865; e-malil: g.weis-
man@ieee.org.

Sixth IEEE International Conference on Uni-
versal Personal Communications (ICUPC “97),
Oct. 13-15. Contact Tony Acampora,
MC 0409, Bldg EBU1, UCSD, 9500
Gilman Dr., La Jolla, CA 92093-0409;
(619) 534-5438; fax (619) 534-2486; e-
mail: acampora@ece.uesd.edu.

MORE EXCITING THAN A

U.S. SAVINGS BOND.

.\
-

Take

Stock
inAmerica

.\J. BONDS

A public service of this magazine

‘ ALL RIGHT ALREADY, s0 a US. Savings Bond isn't the most exciting thing

in the worl. GOOD FOR YOU! after all, this is your hard-earned money we're

o= Sure you would. U.S. Savings Bonds.
Yawn all the way to the bank!

SAVINGS ((=

guaranteed to grow, one that's backed by the full faith

and credit of the United States government?

talking about. Do you really want your investments to be thrilling? Breathtaking?

NO WAY. woudn't you rather have an investment that's

‘ ) =

0300900




THE NEW NONVOLATILE SOLUTION
FOR VOICE, TEXT AND IMAGE STORAGE.
SERIAL DATAFLASH” MEMORIES FROM ATMEL!

LOWER YOUR COSTS AND REDUCE DEVELOPMENT
TIME—WITH ATMEL'S NEW AT45D041 4MBIT
SERIAL DATAFLASH YOU CAN ALTER JUST A
FEW BYTES, AND NEVER AGAIN HAVE TO USE
SOFTWARE-INTENSIVE BLOCK MANAGEMENT
IN ORDER TO MANIPULATE DATA! Sector sizes
1/16 the size of NAND Flash let you erase
or store ultra-small amounts of data and
reduce the software routines required fos
sector management. And because this fine
granularity NOR architecture is common
to all of Atmel’s serial DataFlash devices,
you get effortless migration paths to
smaller or larger densities.

You also get true byte-alterability with
two 264-byte on-chip RAM butfers for

faster development and a more flexible

end-product. These dual buffers also let
you accommodate a long and virtually
continuous data stream. And you never
have to map out certain portions of the
memory array— 100% of a DataFlash array
can be used to store data. Plus a serial
interface frees up those precious /O ports
in your DSP or microcontroller.

Time-to-market savings? You bet! Our
architecture makes your software develop-
ment task a snap—with DataFlash you get
to market faster arnd save money!

Get the nonvolatile flexibility that only
Atmel can provide in the broadest line of
5-volt, 3-volt, and 2.7-volt Flash devices in
the world. Call 1-800-365-3375 for a FREE
DataFlash pack.

READER SERVICE 103

ATmEL

-MA
FAX-ON-DEN AN

WEB S
CORPORATE HEADQUARTERS

TEL FAX



Transcelvers
from the Interface Technology Leader

Sipex’s SP400 Series Low Power CMOS RS-485 Products

Part SP481 | SP483 | SP485 |SP485R | SP486 | SP487 | SP488 | SP489 _SP490" '_$P7I'9)1 SP495
’ ¥ h et o [
i 1 1 1oy 4 4 0 0 T 0 S L

1 1 1 0 0 4 4 S A R i A
gl it
0.25 5 5 10 10 10 10 Bicad a b AV-E
o _\ o~ :
Half Half Half N/A N/A N/A NA | Full | Full Full
’ y : . X0 e
Slew Industry | Up to 256 { Common | Separate | Common | Separate Indu'ciry" ~ Driver/ h‘.BinQut'
[ Rate Standard |Transceivers| Tri-State | Tri-State | Tri-State | Tri-State | Standar ,-,Reteivg(_ ~‘fqrsc,ﬂl
itdown Limited | Pin Out |on Data Bus| Enables | Enables | Enables | Enables | Pin : Enable ln‘tgﬁhh

With the largest selection of single, dual, and multi-protocol serial transceivers in the
industry, call Sipex for information on the latest breakthrough of low power, single 5V
supply RS-485 ICs... the SP400 series.

g, b m\l 22 Linnell Circle, Billerica, MA 01821 Tel. 508-667-8700 Fax 508-670-9001

)

web site: www.sipex.com

READER SERVICE 196



TECHNOLOGY BREAKTHROUGH

Tiny Single-Chip Sensors Based On Silicon-Carbide Technology
Show Promise For Detecting Hydrocarbons In The PPM Range

f researchers at the Jet Propulsion
I Laboratories can obtain the neces-

sary funding, we may very well see
a new generation of single-chip sen-
sors that can detect and distinguish
among classes of hydrocarbon gases
in the ppm range. Based on silicon-car-
bide (SiC) technology, a wide-bandgap
material, the tiny sensors, less than 1
cm?, have been fabricated and success-
fully tested.

Such a sensor has wide applications
in automotive, industrial, commercial,
and space applications. And if it can be
produced inexpensively, it could have
an even bigger future. “We're talking
about a tiny sensor that can be pro-
duced for less than $20,” claims Dr.
Virgil B. Shields, one of three scien-
tists at JPL working on the project.
“With the right funding, it can be pro-
duced in one to one and a half years,”
he adds. The other two scientists are
Dr. Margaret A. Ryan, and Dr. Roger
M. Williams.

The JPL microsensor works by dis-
sociation or electrochemical reaction
of hydrocarbons at temperatures in
excess of 200°C, in a thin layer of
porous SiC. Such temperatures are
beyond the electrical operational
range of narrow-bandgap semiconduc-

Variable-potential contact

Source Drain e
77 Open metal Porous SiC - Aluminum-nitride insulation D SIC semiconductor
grid (catalytic (nighly resistive) current channel
ket ?"3{,‘,”{},'{?}”" . Electrical contact (3)
photoelectrochemically
etched on a SiC wafer

2. Experimental SiC-based hydrocarbon gus sensor, developed at JPL, in the FET configuration.

tors such as silicon. Thermal excita-
tions of charges at temperatures near
and above 300°C results in excessive
noise and failure of the switching abili-
ties of silicon electronic devices.

To detect minute concentrations of
hydrocarbon gases, the sensor ab-
sorbs or adsorbs the gases in an elec-
trochemically prepared nanoporous
SiC layer. This thin layer is highly re-
sistive, and is etched on top of a SiC
substrate. A noncatalytic contact
metal is placed on the backside of the
SiC substrate while an open-grid

metal contact is placed on the top of
the nanoporous layer. Hydrogen
gases are adsorbed inside the
nanoporous SiC layer through the
openings of the grid.

A varying voltage potential is
placed across the layer between the
grid and back contacts. Detected hy-
drocarbon gases are electrochemically
dissociated on (or in) the surfaces of
the pores. The potential at which this
decomposition occurs varies for differ-
ent classes of hydrocarbon gases as a
funection of the bond in the hydrocar-
bon molecule.

Variable-potential contact

— P eiched i S walr

T Blectrical contact

Sensor configuration (electrochemical cell)

The voltage sweep and the result-
ing threshold changes make the sen-
sor act like a spectrograph for differ-
ent classes of hydrocarbon gases.
Thus, besides being able to detect hy-
drocarbon gas concentrations, the
JPL sensor also can distinguish be-
tween the types and classes of hydro-
carbon gases.

it T There are at least two other SiC ef-

Sensor operational parts forts underway developing a hydro-

carbon-gas SiC sensor. But unlike the

uplvl:;l :g:amm é‘ilcv ayer m&'ﬂﬁmfff.:" s‘fE"’ JPL effort, the other two use cataiytic
~ decomposition instead of electrochem-

AV l Open metal grid electrical contact T ical dissociation. One of these efforts
Porous SIC layer involves work at Linkoping Univer-

hotoelectrochemically AV sity, Sweden. Their sensor is com-

posed of a metal-oxide semiconductor
capacitor formed from a catalytic
metal layer on top of a SiO; layer on
SiC. Catalytic decomposition causes

Adsorbed gas molecules

1. Experimental SiC-based hydrocarbon gas sensor, developed at JPL, in the electrochemical cell

configuration.

an ion buildup at the metal-oxide in-
terface which changes the applied-
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TECHNOLOGY BREAKTHROUGH

voltage difference across the capaci-
tor. The voltage variation is an indica-
tor of varying hydrocarbon gas con-
centrations.

The other development involves
work at the NASA Lewis Research
Center, Cleveland, Ohio using a SiC
Schottky diode. The diode is composed
of a catalytic metal electrical contact
on a layer of SiC. Catalytic decomposi-
tion causes a charge in the barrier
height and a corresponding change in
the current flow through the diode.

| Again, variations in current flow are

an indication of varying hydrocarbon-
gas concentrations,

| Different Configurations

JPL's microsensor can be fabricated
in one of two configurations: an elec-
trochemical cell configuration (Fig. 1),
or a MIS-FET transistor configura-
tion (Fig. 2), where the nanoporous
layer (with the open grid on top) forms
the device’s gate on top of an insulat-

ing layer. This insulating layer sepa-
rates the gate from a SiC current
channel in the FET. Ionic buildup due
to electrochemical dissociation (possi-
bly with the enhancement of catalytic
decomposition using a catalytic metal
as the grid) at the porous SiC-insula-
tor interface results in a variation in
the depletion layer in the SiC channel
and a change in the current flow
through the FET.

JPL’s researchers are presently
concentrating on optimizing the
porous layer and device operating
regimes. To date, results indicate that
the sensor will be capable of operating
at temperatures as low as 200°C and
and as high as 500°C.

One of the more interesting poten-
tial applications of this technology is
in the transportation of fresh fruits
and vegetables. Fresh produce nor-
mally releases ethylene, a hydrocar-
bon gas, as it decays. Using an inex-
pensive microsensor like the JPL

device placed among the food will al-
low produce vendors to monitor the
condition of fruits and vegatables
while in transit and know when they
are no longer fresh.

Besides the obvious automotive ap-
plication of detecting exhaust gases,
another application is in the remote
measurement of the degradation of in-
dustrial lubricants.

Still another application can be
found in remote sensing of the health
of human environments on Earth or in
space. In fact, the original intent of
this sensor was to remotely monitor
conditions on space craft.

Presently, there are no commercial
microsensors capable of detecting hy-
drocarbon gases. Only large and costly
mass spectrometers and gas analyzers
are available to do the job.

For more information, contact
JPLs Dr. Shields at (818) 354-9506; e-
mail: virgil.shields@jpl.nasa.gov.

Roger Allan

PC 98 Specification Provides Hardware Design Guides
For Building Consumer, Office, And Entertainment PCs

Engineering Conference (Win-

HEC), Intel and Microsoft re-
leased details of the PC 98 specifica-
tion. According to the draft document,
“The goal of the PC 98 specification is
to provide hardware design guidelines
that will result in a positive user expe-
rience, particularly when used with
the Windows family of operating sys-
tems.” Specifically, it refers to the up-
coming releases of the Windows NT
5.0 and Memphis operating systems
(Memphis is the code name for the fol-
low-up to Windows 95).

Three types of systems are defined
in the proposal—the consumer PC,
the office PC, and the entertainment
PC. In all three platforms, the mini-
mum CPU performance level is a 200-
MHz Pentium processor with MMX
technology, a 256-kbyte secondary
cache memory, and 32 Mbytes of sys-
tem DRAM (64 Mbytes is recom-
mended). Support for the Advanced
Configuration and Power Interface
(ACPI) and OnNow initiative is re-
quired. ACPI enables the operating
system to invoke power-savings fea-
tures. An OnNow-enabled PC is

A t the recent Windows Hardware

ready for use immediately when the
user presses the “on” button. In the
“off” mode, the PC is perceived to be
off but is still capable of responding to
wake-up events, such as a telephone
ringing or software that has re-
quested the PC to wake up at a prede-
termined time.

One Universal Serial Bus (USB)
port is required and another high-
speed serial bus is recommended in of-
fice and consumer PCs. The entertain-
ment PC must have two USB ports
and two IEEE 1394 ports. ISA expan-
sion devices are not allowed in a PC 98
system, although it is acceptable for an
internal implementation to use ISA
protocols and signaling. Connections
for external parallel and serial devices
must be provided. IrDA Fast IR sup-
port (4 Mbits/s) is recommended in
consumer and office PCs, and required
in entertainment PC.

Some form of audio capability are
required on all three systems. Con-
sumer and entertainment PCs must
ship with a modem, while the office PC
must come with a network adapter.

The minimum display capabilities
on all systems is 1024 by 768 pixels at

16 bits/pixel. NTSC or PAL TV out-
put is recommended on consumer and
office PCs and required on entertain-
ment PCs. DVD-Video and MPEG-2
playback capabilities are required on
all PCs.

There’s a special section for mobile
PCs, which have less stringent mini-
mums, but take weight, power, and
heat dissipation into consideration.
Two platforms are discussed—the full-
featured mobile PC, and the mini-
notebook. The minimum CPU re-
quirement is a 166-MHz MMX
Pentium with 128 kbytes of Level 2
cache memory and 24 Mbytes of
DRAM on the full-featured model, and
120-MHz MMX on the notebook with
128 kbytes of Level 2 cache and 16
Mbytes of DRAM recommended.

Support for the ACPI or Smart
Battery specifications also is re-
quired. Audio support and some sort
of external expansion capabilities are
required (CardBus is recommended),
while a USB port is recommended.
Fast IR is required and a communica-
tions device is recommended for all
portables. Minimum display capabili-
ties on the full-featured model are 800




Why settle for
How valuable is creativity? a desm“ that will
just work...

when you can
now create your
ideal solution.

PSPICE ANALOG/DIGITAL
SIMULATION

SCHEMATIC ENTRY
PLD SYNTHESIS
PC BOARD LAYOUT

DESIGNLAB START-TO-
FINISH SYSTEM

And that means you get
a better circuit design.

Enabling your creativity fo develop the ideal design
in less time—MicroSim's Family of EDA prodocts delivers
the flexibility and unique capabilities that help you do just that. Each

has features designed to work fogether. They accelerate your design process.
You can immediately see results of your design changes. This kind of power and
flexibility con only come from one company— MicroSim 4 =

MicroSim
Setting the standard for Desktop EDA
Contact MicroSim at 1.800.245.3022 or 714.770.3022

You can visit our Web site: hitp://www.microsim.com £-mait sales@microsim.com
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by 600 pixels at 16 bits/pixel or 1024 |
by 768 pixels at 8 bits/pixel. The note-

book model demands 640 by 480 pixels
at 8 bits/pixel. MPEG-2 and DVD-
Video support is recommended but

not required. There also are a host of
docking-station specifications.

More information on the PC 98
specification, including guides with
technical clarifications and answers to

frequently-asked questions can be

found on the Internet at:

http/uwnow.microsoft.com/hwdevideguid/

or hitp://developer.intel.com/pc98/.
Richard Nass

Advanced IC Packaging Technology
Uses Polymer For Pins And Housing

in density, heat-dissipation ability,
P and price are the major factors

chip manufacturers considerwhen
deciding the IC package in which to
house a device.Traditional lead-frame-
based packages with peripheral I/0
pads are in the process of reaching
their technological limits. That's why
engineers at Imec/Belgium (Leuven,
Belgium) and Siemens Laboratories
(Oostkam, Belgium) set out to develop
a new type of area array package with
significant advantages over traditional
package construction.

The new housing not only offers a
higher packaging density, but delivers
major price advantages while provid-
ing good thermal capabilities. At first
glance, the Polymer Stud Grid Array
(PSGA) package looks like a cross be-
tween a conventional ball-grid array
(BGA) and a pin-grid array (PGA).
However, the PSGA consists of a plas-
tic-injection molded body (see the fig-
ure) with a cavity for chip mounting, in
which the die is mounted face down to-
ward the printed-circuit board (pe
board). The pins, which make contact
with the pe-board substrate, are made
of a polymer/metal combination, where
the metal is just a coating. Because
these pins are less metallic and more
plastic they are called studs. The studs
measure 400 pm in diameter, are 500
um long, and have and a pitch of 1 mm.

With this type of stud, the mechani-
cal strain caused by the thermal mis-
match between the package and the
board is relieved. In other words, the
coefficient of expansion of a mostly
plastie stud more closely matches that
of the pc board than a metal pin so
there is less stress between the board
and package that could break the con-
nection between them. In contrast to a
BGA, no solder-ball attachment step is
required even though a PSGA has sim-
ilar characteristics. Furthermore, a
PSGA is able to automatically correct
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Fabricated mainly from polymer material, this

Polymer Stud Grid Array (PSGA) integrated

aanpodwgeoﬂersllymdensnymdbeﬂer
thermal handiing capabilities than conventional

pin-grid orray and boll-grid array packages.

a placing misalignment of up to 250 um
when it is placed onto a pe board.

For evaluation purposes, the package
design team created a PSGA package
measuring 25 mm by 25 mm. The pack-
age offers 232 I/0 studs at a pitch of 1
mm in three rows around the cavity.
The size of the cavity to hold the die is
13 mm by 13 mm. Currently, the studs
may be arranged in up to four rows at a
1-mm pitch, while a five-row configura-
tion is under investigation. The biggest
PSGA size which can be realized at the
moment is a bit smaller than 40 mm by
40 mm with up to 500 I/Os arranged in
four rows. Assuming a 150-um bond
pitch, the maximum die size would be
about 19 mm by 19 mm. A bond pitch of
200 um would allow cavity sizes almost
up to 25 mm by 25 mm. The package is
realized using chip-in molded-intercon-
nect-service (CIMID) technology. This
technology allows for low cost fabrica-
tion of the device because only a small
number of steps are required. Addi-
tionally, injection-molding processes
for polymers are a lot cheaper than the
production steps needed for making a
ceramic package like the PGA or BGA.

In terms of the process flow for man-
ufacturing this package there are a
number of steps. First, the package
body is created in an injection-molding
process that allows the use of different
types of thermoplastic materials. Then
the metallization of the plastic body is
performed by applying a wet-chemical
process. The third step is the pattern-
ing of a metal-resist layer by means of a
high-speed 3D-laser process (Nd-YAG
laser). For the evaluation package de-
scribed above, positioning and pattern-
ing of the entire package only took
eight seconds. After a wet-chemical
etching process of the copper metalliza-
tion in the fourth step, comes an elec-
troless deposition of a NiP layer which
is followed by a thin flash of gold to
make up the fifth and last step.

The NiP/Au finish offers good sol-
der and wire bond properties, en-
abling both ultrasonic Al bonding and
thermosonic Au ball-wedge bonding.
After the chip is mounted in the cavity,
it may be protected by using a simple
glob-top encapsulation process. As the
cavity of the PSGA forms a natural
barrier for the encapsulation liquid, a
low-viscosity encapsulant may be
used enabling a wide process window
and minimizing the amount of encap-
sulation material needed.

Because the chip is mounted in a
cavity of the PSGA, the overall thick-
ness of the PGA-to-board assembly
can be very small, typically about 1.5
mm to 2 mm. The flat, metallized back-
side distributes the heat from the chip
quite well. These thermal characteris-
tics may be significantly improved by
using a metal slug molded in the pack-
age. This slug then forms the bottom of
the cavity to which the die is mounted.

For additional material on PGSA
packaging, contact Marcel Herman,
c/o Siemens LPT, Oostkamp, Belgium;
(011) 32 (50) 832550; fax: (011) 32 (50)
832553; e-mail: Marcel. Herman@
pt.Oost.Siemens.Net or Eric Beyne
¢/o Imec, Leuven, Belgium; (011) 32
(76) 287267, fax (011) 32 (76) 287507; e-
mail: Beyne@ IMEC.BE.

Alfred Vollmer




THIS INDUSTRY HAS ALWAYS

BEEN ABOUT UPGRADING.




As one of the largest
suppliers of analog and
mixed-signal 1C  prod-
ucts for military and
aerospace  applications,
National Semiconductor
knows the upgrade path

as well as anvone.

WHAT WE KNOW BETTER THAN
ANYONE ELSE IS INNOVATION
Innovation in system integration and design. Testing
standards and reliability assurance. And organizational
and partnership strategies that make for fast, effective
product design. development, and delivery—whether
off the shelf” or customized for vour environment

and application.

SYSTEM
INTEGRATION
AND DESIGN

At National, we have more
than 30 years’ experience in

analog and mixed-signal
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we're using our
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space, radar, com-
munications, and other Mil/Aero applications—{rom
interface and logic design to amplifiers and multiplexers,

H-bridge drivers.
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With ample bandwidth for high-speed active filiers,
for example. our new CLC449 wideband current feed-
back amplitier delivers the signal processing perfor-
mance required in today’s Mil’ Aero applications—along
with excellent differential gain and phase values, wide
dy-namic range, and a very low power consumption
rate.

And our new Low Voltage Differential Signal-
ing, or LVDS, quad line driver-receiver devices ofter a

data-link solution for Mil’ Aero applications such as tar-

NATIONAL IT'S

engineering. And

get tracking, video, and other point-to-point (<10m)
data transmissions where both high speed and very
low EMI are essential. Pin-compatible with lower-per-
formance LS, FAST, and CMOS RS-422 components,
National's QML LVDS driver-receivers deliver band-
widths up to 77.7MHz (155.5Mbps), faster switching,
and low noise at supply currents as low as 25mA (dri-

ver) and 11mA (receiver).

SCAN: BECAUSE THERE'S NO
ALTERNATIVE TO RELIABILITY
To ensure that today’s Mil'Aero systems can be tested
quickly and economically, National helped create the
IEEE 1149.1 Standard for Boundary SCAN Test.
Boundary SCAN addresses the physical access issues

raised by today’s dense, complex circuit board designs



and advanced packaging techniques. So the SCAN test
strategy improves system fault coverage and improves
test throughput, thus cutting test and development costs
and improving time to market. National offers a wide
range of SCAN products for Mil/Aero

both package and cell-based custom options.

applications in
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ABOUT INNOVATION.

CBU: FILLING THE GAP
IN CUSTOMIZED ASIC DESIGN
To fill the technology gap in high-density semi-custom

ASICs and answer the unique design service and sup- 4

port requirements of the Mil/Acero marketplace,
we've formed the Customization Business Unit, or
CBU. A partnership with Cadence Spectrum
Design Services of San Jose, California, and
Aspec Technology of Sunnyvale, California,
the CBU operates as a single business

unit headed by National.

Megacells/ASSP Functions

Gate Arrays, Datapath & Standard Colls

Processes, Technologies and tools

Each panner brings its unique core

competencies to CBU, offering Mil/Aero |
customers a complete range of design
services, deep submicron development
technologies, and advanced manufac-
turing services for producing highly-

integrated  system-on-a-chip
CMOS

National can accept designs at

custom solutions.
virtually any stage. But from
netlist hand-oft to prototypes, the CBU’s mis-
sion is always the same: Provide “first-time”

working silicon in less than 12 weeks.

NATIONAL: MOVING TO
THE NEXT LEVEL IN MIL/AERO

In today’s Mil/Aero environment, meeting
spec means more than simply upgrading. It
means improv-
ing performance
while reducing
scale, and reach-
ing the market
faster than ever.
And that takes
higher levels of integration, and truly forward thinking
about design, development, and delivery strategies.

For all of the above, there is no better partner than
National. No one with our expertise in mixed-signal
integrated system design, process technology, or
tools. And no one with our commitment to creat-
ing customized solutions to both technical and
development problems. If you're looking
for the next level in Mil/Aero system
design, not just the next upgrade

path, look to National.

CBU Business Methodology

FOR MORE INFO ON MIL/AERO PRODUCTS CONTACT US AT
CALL: 1-800-272-9959 EXT 773
IN EUROPE: +49 (0) 8141 351492/5
WEB: http://www.national.com/appinfo/milaero

National

Semiconductor

NATIONAI SEMICONDUCTOR®, N ®. are trademarks of National Semiconductor Corporation © 1996 National Semiconductor Corporation All nghts reserved
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¥ Looking at electronics technologies aimed at consumer electronics

I
M CONFERENCE PREVIEW

Video, PCS Score Big At ICCE ‘97

|
l

| Are Among The Featured Technologies At The 16th International
Conference On Consumer Electronics.

By John Novellino
[ he rapidly growing—and
T changing—consumer electronics in-
dustry will pause for a moment for
its annual exchange of information on
new technologies as the 16th Interna-
tional Conference on Consumer Elec-
tronics (ICCE) gets underway in
Chicago, I1l. In addition to traditional
topics like audio, video, HDTYV, dis-
plays, recording, and multimedia, this
year’s paper sessions include new top-
ics like DVD, digital cameras, video
servers, and personal communications,
according to conference organizers.

A total of 195 papers were selected
out of 296 submitted for presentation
in the 24 paper and three poster ses-
sions. “I'm delighted that 1997 pro-
vided us with a record number of pa-
per submissions,” says Werner
Wedam, director of Sharp Laborato-
ries of America and this year’s techni-
cal program chairman. “Because of
this, we are in a position to

opportunity for demonstrations of ex-
ample implementations. The ICCE is
sponsored by the Consumer Electron-
ics Society of the IEEE.

On Thursday evening, a panel dis-
cussion, led by Stuart Lipoff of Arthur
D. Little Ine., Cambridge, Mass., will
delve into “Electronic commerce and
consumer Internet services.” The
panel will include representatives
from manufacturers, service
providers, content producers, and
third-party firms performing clearing
house and financial services. The dis-
cussion will revolve around questions
like which transport services will
grow and prosper, will the Internet
“melt down” under the expected
heavy load, and what are the trends
and directions in the development of
unique local and consumer-based con-
tent. Other issues include security and
privacy problems and solutions.

Interactive Video, Video-On-Demand, HDTV, And Digital Cameras

In session 18, Digital Cameras and
Processing Solutions, authors from
Mitsubishi Electric Corp., Na-
gaokakyo City, Kyoto, Japan, describe
how they developed “Credit card-
sized digital still cameras (CDSC).”
Their camera measures only 62 by 107
by 8.5 mm (lens closed, 12.3 mm with
lens open). The project included writ-
ing new signal-processing software to
ensure high-quality images.

The camera uses a CCD whose out-
put is initially stored in SRAM (Fig.
1). A memory processing unit trans-
fers the signals from SRAM to a 2-
Mbyte flash memory. The camera
stores up to 15 images in the form of
cyan + white, yellow + green, cyan +
green, and yellow + white signals from
the CCD. The user transfers these sig-
nals to a PC through a serial interface.
There, the new software converts the
images to RGB signals.

To improve resolution, the

provide an extremely high-

quality program at a time || 88 £G0
when emerging technologies Analog-to- Image
are becoming increasingly digital conlrallet
important to the consumer converter
electronics industry.”

The conference’s technical Memory
sessions and the accompany- Driver e TiMing processing
ing exhibits are scheduled for generator unit RS-232C
June 11-13 at the Westin Ho- ineriace KR
tel O’Hare (see the Table).
Additionally, eight tutorial SRAN Flash memory
sessions are scheduled for

software uses a two-dimen-
sional interpolating process.
The signals are interpolated
by using other color signals
from adjacent pixels and mul-
tiplying by a correlative ratio
of the low-frequency compo-
nent of those color signals.

The RGB signals are calcu-

lated from the resulting sig-
nals. The authors say this

IIIH I:I =

technique allows for a dou-
bling of the apparent number

Monday evening, June 9, and
all day Tuesday, June 10. The
poster sessions will be held in

1. A credit-card-size digital camera stores 15 images in flash memory
for transfer via a serial port to a PC, where spedially written signal
anew setting that allows an processing software converts the data to an RGB picture.

of sampling points vertically
and horizontally for each
color filter.

The software also handles a




A/D Converter Solutions

Power (mW)

microPOWER

AND THE PRECISION YOU EXPECT

10

0.1

0.01

0.001

01

12-’l‘3it A/D Converters

!

» LOWEST POWER

_T"’Smfﬁ_EST PACKAGE-VMISOP

(1 Blm— 100

Sample Rate (kHz)

ADS7822—12-Bit, 60pW at 7.5kHz Sample Rate

When smaller is better and performance is essential, ADS7822 is
your solution for a high speed 12-bit, micro power sampling A/D
converter. With guaranteed specifications over a 2.7V to 3.6V supply
range, ADS7822 requires very little power even when operating at the
full 75kHz rate. Its high speed allows the device to remain in power
down mode most of the time—dissipation is less than 60uW at
7.5kHz—great for battery operated systems. ADS7822 alsc features
2V to 5V operation, synchronous serial interface, and differential
input. ADS7822's low cost also makes it ideal for simultaneous
multi-channel systems and remote data acquisition modules.

Key Specifications

MICTO POWEF ..o 0.54mW at 75kHz

0.06mW at 7.5kHz
SUPPIY VORAGE ... vt 2.7V
POWEE DOWN .....ooveervrieieecrercs st ssast et saebee s een s saneseenss 3pA

Packages: 8-Pin DIP, SOIC, MSOP
Pricing is $4.64 in 1000s

Products

ADS7816
ADS7817
ADS7822
ADS1286

Resolution
(Bits)

12
12
12
12

INL
(LSB)

+1

+1
+0.75

+1

NMC*
(Bits)

12
12
12
12

Sample Rate  Power SINAD

(kHz)

200
200
75
20

THD Reader
(mW) (dB) (dB) FAXLINE# Service #

1.9 72 -84 11355 81
2.3 n -83 11369 82
0.54 n -82 11358 83

1 72 -85 11335 84

*No Missing Codes. For Technical Information: http:/fwww.burr-brown.com/Ads/ADS7822-Ad.html

Burr-Brown Corporation

Burr-Brown Corporation « P.0. Box 11400 « Tucson, AZ = 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 < htp://www.burr-brown.com/
Distributors: Anthem: (800) 826-8436 + Digi-Key Corp: (B00) 338-4105 « Insight Electronics: (800) 677-7716 » J.1.T. Supply: (800) 246-9000 + Sager Electronics: (800) 724-3780 » SEMAD (Canada): (800) 567-3623
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problem inherent in CCD cameras us- |
ing complementary color filters. In E
these systems, the saturation level of !
each color is different, causing color dis- |
tortion in a bright environment. The |
software looks for saturation and makes 1
corrections to reduce false colors. i
Using this external software al- !
lowed the team to minimize the num- !
ber of components needed in the cam- |
era, thus making it smaller. The camera 1
weighs 75 g, without its lithium-ion bat- |
tery. It offers quarter-VGA resolution !
(320 by 240) with 24-bit color. !
]

[}

Delivering Interactive Video
Interactive video has been a favorite
topic for some time. Before it can be
widely implemented, however, a trans-
mission medium must be selected. Can-
didates include hybrid fiber-coax, fiber-
to-the-curb, and fiber-to-the-home,
according to David Mark Harrison,
Thomson Muitimedia R&D, and Jean-
Charles Point, Thomson Broadecast

Systems, France. The per-subscriber
costs of these alternatives are high, es-
pecially early on when subscribers are
few. In fact, “last mile” connections typ-
ically represent over 80% of the cost of
a cable system, they note.

Instead, Harrison and Point pro-
pose a 40-GHz microwave multipoint
distribution system (MMDS) in Ses-
sion 3. Their architecture employs an
optical fiber network backbone to
carry signals between the supplier
and local broadcast facilities. At that
point, the microwave system makes
the final connection to the subscriber.
Rain attenuation at 40 GHz limits the
range of a practical system to less than
5 km, but that shouldn’t prevent im-
plementation, say the authors.

The European Conference of Postal
and Telecommunications Administra-
tions has already allocated a 40.5- to
42.5-GHz band for MMDS use, and the
Digital Video Broadcast Group is
preparing European transmission

1997 ICCE TECHNICAL SESSIONS

standards for interactive services us-
ing 40-GHz MMDS. The paper re-
views these standards and their effect
on the proposed system.

The authors also compare two possi-
ble modulation schemes: direct optical
modulation at 40 GHz and intermediate
frequency (1 to 5-GHz) modulation. A
proposed low-cost architecture for a
subscriber unit is detailed. The authors
say that for subscription rates of up to
70%, the hybrid fiber-wireless network
still costs significantly less than a hy-
brid fiber-coax network.

HDTYV should be a reality in the
U.S. within the next year now that the
FCC has approved a digital standard
for implementation. Since the agency
also ruled that the old analog standard
will eventually be dropped, there will
be a huge market for new TV compo-
nents over the next several years. A
group of authors from Lucent Tech-
nologies’ Bell Laboratories, Murray
Hill, NJ., and Mitsubishi in Japan and

6:00-9:30 pm. | MPM-1 MPM-2
| Overview of ATSC standards (Tutorial) Digital video disc-How it works (Tutorial)
8:00-11:30 a.m. TUAM-3 TUAM-4 ;
Fundamentals of digital video (Tutorial) Digital mobile communications (Tutorial) [
[ 1:00-4:30 p.m. TUPM-5 TUPM-6 ‘
Basics of MPEG video and audio compression Digital broadcast communications (Tutorial) {
(Tutorial) |
6:00-9:30 p.m. TUPM-7 | TUPM-8
MPEG-2 transport (Tutorial) Introduction to object-oriented technology (Tutorial)
8:30-11:45am.|  WAM-1 WAM-2 WAM-3 WAM-4 i
Software platforms and | Non-MPEG compression: DBS and MMDS Digital video recording
architectures Quality improvement
2:30-5:40 p.m. | WPM-5 WPM-6 WPM-7 WPM-8 i
| Video servers and | Non-MPEG compression: Terrestrial, cable, and Optical disc system and ‘,
networks Algorithms and satellite modulation coding |
f implementations systems |
8:30-11:45 a.m. THAM-9 THAM-10 THAM-11 THAM-12
Multimedia: Components | MPEG codec algorithms RF techniques Audio coding and i ms |
| and applications i applications (Poster)
2:00-5:40 p.m. THPM-13 ] THPM-14 | THPM-15 THPM-16 P-2 |
Multimedia: Algorithms | MPEG codec ICs RF LSI technology Audio signal processing | Video processing and new
and methodologies | | television applications
RSl 1 l St R 7[ (Poster)
8:00 p.m Evening Panel Session

Electronic commerce and consumer Internet services

| 8:30-11:45a.m. | FAM-17 ; FAM-18 FAM-19 ‘ FAM-20 ;
Home network applications|  Digital cameras and RF techniques ‘ Personal communications | Consumer applications
; processing solutions I: Systems technology ‘
| 1:15-4:115p.m. | FPM-21 \ FPM-22 FPM-23 FPM-24 ‘
|  Displays and related 1 Video signal processing | High-speed ADC and DAC | Personal communications
circuits { |‘ Il: Implementations 7




Signal Acquisition Solutions

4-20mA

New Generation Transmitter IC

Temperature

RuNt Regulator Out Current LOOP
51vVatimA  Reversed-Loop
0 Protection
Loop Supply Voltage
7.5Y to 36V
Vin
Rg
RTD
| P00 Ro XTR105 &
| Temperature
{ Sensor /<
—
Vin
R
4 |O=4mA.v,N-(‘?K£G7-)

/I.OW Cost One Chip Solution

XTR105 is a new generation 4-20mA transmitter IC with precision
on-board linearization circuitry. Its fow-drift instrumentation
amplifier input stage beats bulky discrete op amp circuits. Laser
trimmed performance eliminates troublesome adjustments
and reduces your manufacturing costs. Versatile excitation
current sources (two, 800uA) are suited to a wide range of
sensors including RTDs, bridges, potentiometers and others.

RTD Linearization

Simple on-board circuitry corrects the nonlinearity of platinum RTD
temperature sensors for highest overall accuracy. XTR105 is simply
your best and lowest cost solution for 4-20mA loop transmitters.

Power for External Circuits
XTR105 even has a 5.1V regulated output—great for powering
external circuitry. Up to 1mA is available for signal pre-conditioning
circuitry or sensor excitation.

Burr-Brown Corporation

— o S
Dt~ g . B P

7.5V min Loop Supply

XTR105 remains accurate with loop supply voltages as low as
7.5V, allowing plenty of headroom for diode reversed-loop
protection. A complete 4-20mA current loop can easily be run
from a standard 12V PC supply.

Key Specifications

* {.oop Supply Voltage............ccooovvveeriencce 7.5V to 36V
« Offset Voltage Drift ..........ooevvvriviiiviiiecrene 0.4pv/eC
+ Dual Current Sources For Sensor Excitation ................... 800pA
e Packages .......c.coccerriireennn S0-14 Surface-Mount, 14-Pin DIP

* $3.75 in 1000s

Burr-Brown Corporation « P.0. Box 11400 « Tucson, AZ  85734-1400 ¢ Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « hitp://www.burr-brown.com/
Distritwtors: Anthem: (800) 826-8436  Digi-Key Corp: (800) 338-4105 « Insight Electronics: (800) 677-7716 « J.I.T. Supply: (800) 246-9000  Sager Electronics: (800) 724-3780 « SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS [ ICCE ‘97 |

Somerset, N.J., describe one network. These steps can be
contender in their paper, “An repeated as often as neces-
HDTYV video decoder IC for 1M by 16 SORAM sary for continuous access
ATV receivers,” (Session 14). el and playing.

The chip decodes MPEG-2 inlemz The authors say the SPE
main-profile, high-level video Compressed video Display processor can handle several sub-
such as 1920 by 1088 inter- interface Video interface seribers running the media
laced at 60 fields/s, 1920 by decoder streams interactively, and
1152 interlaced at 50 fields/s, multiple SPEs can be con-
and 1280 by 720 progressive Processor nected to form a media server
at 60 frames/s. A dual-decoder interface host, which can accommodate
architecture was used to solve Coprocessor i a larger number of sub-
three key design problems: interface === Microcontroler seribers simultaneously.
The 62,668,800-sample/s data They also describe an inter-
rate, the external memory connection structure for such
bandwidth of 6.5 Gbits/s, and Display processor alarger system.
the need to keep size, power, ol A Video l_nm_uﬂaa The shared memory and two
and cost within acceptable Compressed decoder controllers are connected to
consumer limits. With this ar- video interface the host system bus so they

i chitecture, two identical de- Memory can be accessed by the host or
coders, external SDRAM, and interface another SPE located on the
a microcontroller provide a proTpp— same host. This function is
complete HDTV video decod- v handled by the data bus
ing solution (Fig. 2). bridge between the internal

The IC can operate in a sin-
| gle- (31,334,400 samples/s) or
dual-decoder mode (for full
HDTYV resolution). At the full
HDTYV rate, the decoder runs at six
times the rate of current MPEG-2
main-profile, main-level decoders and
24 times the processing rate of MPEG-
1 units. Each of the dual units processes
and outputs one-half of each picture
and supports an external memory
bandwidth of about 3.5 Gbits/s. The two
decoders communicate through the co-
processor interface.

The decoder IC incorporates 1.5
million transistors and is fabricated in
Mitsubishi’s 0.35-um CMOS ECA
process. It operates at 3.3 V and dissi-
pates 3 W in a 225-pin plastic BGA
package. The device is one of six in the
Mitsubishi/Lucent Technologies ATV
decoder chip set.

Another hot video topic is video-on-
demand, a capability that will require
storing and handling of very large
amounts of digital video. Two authors
from the Computer Communication
Research Labs at ITRI, Hsinchu, Tai-
wan, describe a generic video access
device called a stream-pumping engine
(SPE) that can serve as a basic building
block for digital multimedia systems.
The SPE integrates both the storage
and network controllers on one board,
allowing more efficient connection of

2. A duval-decoder architecture allows this video decoder IC to meet
HDTV speifications calling for a 62,668,800-sample/s data rate and
6.5-Gbit /s external memory bandwidth.

work devices like Ethernet interfaces |
and EtherSwitches, according to Chi-
ung-Shien Wu and Gin-Kou Ma. E

The SPE reads the media streams |
from the storage devices and then di- |
rects the streams to the subscribers’ |
networks (Fig. 3). The storage and |
network controllers are controlled by E
an on-board microprocessor. Basically, !
the storage controller has the SPE |
read a block of media stream data |
from the storage device, through the i
internal bus, and to the shared mem- !
ory, which acts as a buffer. The net- !
work controller reads the data from |
the shared memory to the subscriber’s |

data bus and host system bus.
The authors say the host will
be a PCI bus and the SPE will
be designed as an add-on PCI
board so a low-cost PC can be the host
server.

Read My E-mail, Please

There must be a large number of peo-
ple who just have to get into their e-mail
but left their laptops at home. To accom-
modate them, work is being reported ona
speech-activated telephony e-mail reader
(SATER). In Session 17, Chung-Hsien
Wu and Jau-Hung Chen of the Institute
of Information Engineering at the Na-
tional Cheng Kung University, Tainan,
Taiwan, describe a system combining
speaker verification, network, and test-
to-speech conversion. The system

______________ Tosuhscnbememm plaltidis o §lge_am_p|!n_pin| engine
‘t Shared memory
. Microprocessor ,
Storage  : Network Airess local bus
Storage controller ranslation Do Micropracessor | |
| controller 1 t '
IDJIA control l [ Address translation I
Data bus 0
Internal data bus bridge :
Host system bus

storage devices like SCSI hard disk | 3. A stream-pumping engine for video applications indudes both storage and network controllers
drives and digital tapes, as well as net- i on the board, which allows more efficient connection of both storage and network devices.
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Fastest 16-Bit A/D On The Market
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ADS7815—Fast, 16-Bit A/D Samples at 250kHz

ADS7815 is a 16-bit monolithic capacitor-based SAR A/D converter
complete with S/H, precision reference, clock, pprocessor
interface, and 3-state output drivers. With typical specifications of
98dB THD and 100dB SFDR, ADS7815 offers outstanding AC
performance—ideal for multi-channel data acquisition systems.
Its +2.5V input range allows development of precision systems
using only +5V supplies. ADS7815 is your solution of choice for
ATE, wireless base stations, and CCD applications.

Key Specifications

¢ SINAD at 100KHZ ......vveeeeeeeeee e 84dB min
® THD @t 100KHZ........cocovveviereiieerceecerere e 98dB
© FU POWET B/W ..ot 1MHz

« Full Paraliel Data Qutput w/Latches
« Internal or External Reference

* 28-Lead SOIC

* Priced from $20.00 in 1000s.

INL NMC* Sample Rate  Power
Products  (LSB) (Bits) (kHz) (mW)
ADS7813 +2 16 40 30
ADS7815  +4(Typ) 15 250 250
ADS7821 +3 16 100 100
ADS7825 +2 16 40 50

SINAD THD  Resolution FAXLINE Reader
(dB) (d8) (Bits) Number Service #
87 -96 16 11302 85
84 -96 16 11364 86
86 ~04 16 11323 87
86 -90 16 11304 88

*No Missing Codes. For Technical Information: hitp/fwww.burr-brown.com/Ads/ADS7815-Ad.html

Burr-Brown Corporation

BURR - BROWN?®

Burr-Brown Corporation « P.0. Box 11400 » Tucson. AZ » 85734-1400 = Call (800) 548-6132 or use FAXL/NE (800) 548-6133 * hitp://www.burr-brown.com/
Distributors: Anthem: (800) 826-8436 + Digi-Key Cop: (800) 3384105 « Insight Electronies: (800) 677-7716 » J..T. Supply: (800) 246-9000 » Sager Electronics: (800) 724-3780 » SEMAD (Caniada): (800) 567-3623
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| would allow a registered subscriber to
| listen to e-mail through any telephone.

To use the system, the subseriber
first states his or her e-mail address
and password. The SATER then asks
the user to speak his pre-assigned 1D
number, which is encoded using error-
control coding techniques in order to
tolerate recognition errors. For in-
creased security, the SATER then
reads the user a digit string randomly
selected from a list of 20 strings the
user has previously read into the sys-
tem. If the readback is a match, the
SATER server retrieves the sub-
scriber’s e-mail in Post Office Protocol
(POP3) Mail Server via a TCP/IP link.
An anti-speaker model and prosodic in-
formation representing the speaking
style and intonation of the user help
protect against improper use.

In the system described by the pa-
per, the e-mail text is an arbitrary Big-

fear, disgust, and grief) that the e-mail
sender can tag in the original text. The
conversion subsystem first analyzes
the text for punctuation, Arabic nu-
merals, and Chinese characters. It
then performs a dictionary lookup of
word pronunciation and rules for ex-
ceptions and unusual cases. The final
synthesized speech includes varied
prosodic and spectral characteristics
from a large, single-speaker database.

Battery life is always a major concern
when designing portable systems, espe-
cially cellular phones and PCS units. A
new modulation scheme and RF architec-
ture can potentially extend battery life
significantly. The technique is described
in Session 20 by Yanpeng Guo of the De-
partment of Electrical and Computer En-
gineering at the University of Missouri-
Columbia/Kansas City.

Guo notes that conventional con-
stant-envelope modulation techniques

-

trolled cross-correlation to the [ and Q |
channels in an offset QPSK system
and using modified baseband filtering |
techniques. The result is a much
smaller envelope-fluctuation factor
and so a more efficient power ampli-
fier can be used, according to the pa-
per. Guo reports that his technique im-
proves power efficiency by 4 to 7 dB
compared to conventional QPSK.

The author evaluated bit error rate
and the error floor characteristic of
the system in nonlinear-amplified
Rayleigh fading channels corrupted
by co-channel interference and delay
spreading. Based on this evaluation,
he also analyzed system capacity and
throughput. Other topies discussed
are hardware implementation, mea-
sured results, and how to optimize the
technique for a range of PCS and mo-
bile communication applications.

5 code string (for Chinese) so the 1 offer good system power efficiency, ol
SATER must first convert the text to ! but they generally have a low spec- gOW XALUABLE CIRC{,I;‘;I(B)
a sequence of phonetic symbols. The | trum efficiency, another very impor- MIGHI‘ 541 |
conversion even allows for emotion | tant parameter for wireless systems. S ODERATELY 95
markers (anger, happiness, sadness, 1 Instead, he proposes introducing con- LICHTEY B J
.. ,g
One-half inch, a minimum &5
The Grayhill Difference life expectancy of "’ooo'ooo '
Grayhill is the worlds full cycles - this is your

largest manufacturer of
rotary products. The
Series 62 is part of our
family of rotary and
pushbutton switches,
optical and mechanical
encoders, and keypads
ISO-9001 certified,
Grayhill manufactures
to Industry and Military

Standards to assure

quality and reliability

~ Internet: :llwwwgmylnll .com
' '!;ﬁ W_Mo 1-800-244-0559
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Cut it out, take it for
test drive and see for
yourself how our New
Series 62 optically-coupled
rotary encoders maxnmlze board




A/D Converter Solutions

AX A/D Gonverters Offer Speed,
Resolution, Low Power Options

5ena) |
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ADS1212/ADS1213

A Winning Solution for IPC Applications

ADS1212 and ADS1213 are complete, wide dynamic range, 22-bit
delta-sigma converters operating from a single +5V supply. ADS1212
is a single channel A/D; ADS1213 is a 4-channel multiplexed version.
Both include a flexible synchronous serial interface which is
SPI compatible, and a 2-wire mode for low-cost isolation.
Burr-Brown’s proprietary “Turbo” modulator mode of operation
allows the ADS1212 and ADS1213 to achieve effective resolutions of
16 bits at a sample rate of 1kHz. Effective resolution of 22 bits is
achieved by using a low-noise input amplifier at conversion rates up

Key Specifications
« Differential Inputs

* Internal or External Reference
« 20 Bits Effective Resolution at 10Hz: 16 Bits at 1kHz

* Package Options:
ADS1212—18-pin DIP, 18-lead SOIC
ADS1213—24-pin DIP, 24-lead SOIC, 28-lead SSOP

t0 10Hz. Vs generated from Vi allow drift characteristics to track ~ * ADS1212 is priced from $7.25 in 1000s; 4%.
over temperature thus providing high accuracy for the complete ~ ADS1213 from $8.15 in 1000s -
application over temperature extremes found in industrial environments. ,%;.
INL DNL Resolution Resolution Power Dissipation Reader
Model (%FSR) (Bits) (Bits at 10Hz) (Bits at 1kHz) (mW) FAXLINE#  Service #
ADS1210  +0.0015  No Missing Codes 24 20 26 11284 89
ADS1211  +0.0015  No Missing Codes 24 20 26 11284 90
ADS1212  £0.0015 No Missing Codes 22 16 1.4 11360 91
ADS1213  +0.0015  No Missing Codes 22 16 1.4 11360 92

For Technical Information: http//www.burr-brown.com/Ads/ADS1212-Ad.htm|

Burr-Brown Corporation

BURR - BROWN

Burr-Brown Corporation * P.0. Box 11400 * Tucson, AZ « 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133  http://www.burr-brown.com/
Distributors: Anthem: (800) 826-8436 » Digi-Key Corp: (800) 3384105 « Insight Electronics: (800) 677-7716+ J.1.T. Supply: (800) 246-9000 « Sager Electronics: (800) 724-3780 « SEMAD (Canada): (800) 567-3623
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On the Internet at http://WWW.ic.nec.co.jp/index_e.htmi

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:1908-691133.Fax:1908-670290.
HONG KONG Tel:2886-9318.Fax:2886-9022. TAIWAN Tel:02-719-2377.Fax:02-719-5951. KOREA Tel:02-551-0450.Fax:02-551-0451.
SINGAPOQRE Tel:253-8311.Fax:250-3583. AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN Tel:03-3798-6148.Fax:03-3798-6149.




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 “analcg”™ modules, you can now design
LCD monitors that equal CRTs in every asnect 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/m=.
With pixel arrays of 1,024 x 768, our
screen features multi-scan capability.
The 14.17 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 MULTIMEDIA
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TECH INSIGHTS

| Dave Bursky

ystems that employ embedded
processors often try to take ad-

vantage of highly integrated, sin-
gle-chip microcontrollers to reduce

component count and cost. When such
|

PRODUCT INNOVATION

Programmable Chip Extends
MCU Memory And Logic

System Support Gains Flexibility By Merging
Programmable Logic, SRAM, EPROM, And
An MCU Interface On One Chip.

chips don’t provide a good match for
the application, microcontrollers and
support chips (memory and logic that
provide either multiple standalone
functions or a custom support chip) al-

low the designer build the desired sys-
tem solution.

However, custom support chips can
turn out to be costly if production vol-
umes are low. Furthermore, employ-
ing multiple, commodity support chips
can result in too many components. It
also could mean excessive total power
consumption. Both alternatives pro-
vide a fixed-function solution that can-
not be updated if system functionality
changes, forcing costly system re-
designs.

| MCU address/ 8- or 16-it data/contrl bus
| |
| o |22
age register = including | m—
Eight blocks Battery
2 : CMISER features
l - DecodePLD | | 256K - 1 Mhit EPROM backup (PC2)
a
: o T
MCU — Peripheral selects | — Programmable PAO-PAT
300ress/02l  jemm— 1/0 decode I | 1/0 port o
| PP | 00000000
l Meu 7.memal
control | Chip sefect to chip selects P"’“"’;':'::b" PBO-PB7
interface 7|  /Oallocator Direct Micro <— Cells R
’ access from data bus DDUDUDDU
I General PLD '[ Programmable
CLKIN 12 output 110 port PDO-PD2
103 Micro ——cells | | Micro =— Cell s i
PO PT L | wememm e, god
S g | allocator L] =
ecuri
6 nibble 23 input 8
feat B
eature E PT Micto <—o cells (port AB.C) § Programmable PLO-PCT
g ettt TF = 1/0 port | emeces
mmmmmm=T wme-| (0000 00 | pesper
Direct Micro <—-Cell access from data bus
Output Micro =—— Cell feedback
ract
Input Micro <— Cell and input ports

e b

1. The PSD6xx family of programmable chips from WS offer designers a veritable kitchen sink of resources for microcontrollers or embedded
processors. Each device provides designers with EPROM for program storage (32, 64, or 128 kbytes), SRAM (512 bytes) for scratchpad memory,
2500 gates of programmable logic for customized interfaces or support functions, and 26 programmable 1/0 lines.




SIEMENS

Introducing Siemens optical DAA.

Because you never know.
what might come throt
the phone lines.

Features

10 Hz—4KHz
Banawidth

DAA2000

N

Transhybrid

Integrated
lrt?Jngnew

Hook Switch
Control

Caller ID

Snoop Mode

Line Sense

\bitage/Frequency
Converter

Power Mgmt

Wake on Ring

Thermal Protection

NISENS ISISINESNSTES 1S

NINITNS

y
il

R

The opto solution that shrinks
interface/isolation problems.

Today’s increasing modem
speeds and decreasing device
sizes can make the traditional
transformer and circuitry solution
seem like an unwieldy monster.
Now the leader in optocoupler
technology breaks through the
transformer barrier with the new
DAA2000 and DAA2100.

Smaller size. Giant capability.

The Siemens DAA2000 is ideal
for applications in PC modem
cards with multimedia capabili-
ties and extremely tight real
estate requirements. The
DAA2100 is the lower-cost

=

solution for internal and stand-
alone modems where space is
not an issue. The DAA2000
utilizes two 24-pin TSSOPs,
while the 2100 uses two 24-pin
SOICs. And both kits include
two 8-pin Slimline 1L388 linear
optocouplers, with specifica-
tions to easily assemble the
DAA function directly onto the
mother board

Special features tame distor-
tion and power management.

The DAA2000 and DAA2100
are all-analog solutions, operating
down to 2.7 V on the modem
side, with distortion numbers flat
across the whole band. And both
include built-in ring detect and

hook-switch control. In addition,
the DAA2000 offers extra features
such as snoop mode and built-in
overcurrent/thermal limiting.
So whether you have a tight
space or a tight budget, with
Siemens DAA2000 and DAA2100
you'll find a perfect fit.
See how our DAA optical
solutions can help you avert
disastrous line problems — and
M@ create designs that are
a gargantuan success.
Call Siemens for a

' =]
free interactive demo

diskette and literature kit.
Ask for Lit Pack #MV124A002.

1-800-77-SIEMENS

http://www.sci.siemens.com

© 1997 Siemens Optoelectronics Divisian, Cupertino, CA  1SO 9001 Quality Systems Certified.
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Large field-programmable
gate arrays also could be used, Data from Micro <— Cell
but they typically offer only N 3
on-chip SRAM and logic. Any bk —— -
EPROM storage would re- Read Micro <— Cell Software 10 port R/W control
quire a separate chip. FPGAs Bus : Write Micro <—- Cell

| that offer a lot of memor contro : 2

would be too expensive inﬁ tecoding | QIR0 .Pm-dm.:t_tc_r?\f ......................... 2
system where the embedded * Output enable - PT g
controller usually costs less 4 T
than $10. Additional cost is in- Db:ta : Preset - PT :
curred in having to build an | o : OR- :
MCU-to-FPGA interface. : P e
Connecting the microcon- : = BN o Pin
troller to the macrocell flip- | Address : s ' - -
flops is silicon-intensive, often | _bi§ PSDGXX | Nt 3| |2
requiring more logic resources GPLDarray | .«
than the peripheral function. Clock - PT > CK

By taking the same multi- : o
ple-functions-on-a-chip ap- | Read Clar-PT J
proach used for its program- T :
mable system devices (PSDs), | Write : Register feedback :
WSI has crafted a new class of ! pLD input :
programmable circuit, the R X
field-programmable micro- | PT=productterm RN e SIS oy SRR SRR R L O -
controller peripheral. Ex- | PR=presel
pected to sell for less than $5 g:‘(:::::
each in large quantities, the | sw_cofware
circuits are designed to sup- | gpLD=general PLD
port most 8- or 16-bit micro-
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BTG FLEXIBLE, PROGRAMMABLE PERIPHERAL |

controllers and embedded
processors. Like their previ-
ous PSD products, the
PSD6xxE1 family includes
EPROM, SRAM, programmable
logie, multiple dynamically config-
urable I/0 ports, and a programmable
MCU interface, all integrated to-
gether on one chip (Fig.1). But, un-
like the previous PSDs, the new
PSD6xx family offers an innovative
programmable logic architecture that
provides a direct connection between
the PLD flip-flops and the MCU ad-
dress/data bus.

The direct MCU-to-flip-flop con-
nection saves as many as 32 product
terms and 38 macrocells, which would
have been required with conventional
programmable logic to establish the
address bus, data bus, and read/write
connections necessary to implement
serial ports, counters, shift registers,
and dual-processor interfaces. In all,
the programmable-logic portion of the
PSD6xx family provides 63 inputs and
129 product terms.

The first chip in the family (the

PSD6x3E1) will pack 1 Mbit of

EPROM, 4 kbits of SRAM, about 2500
gates of programmable logic, and 26

170 pins that can serve as additional
microcontroller 1/0 lines. Also in-
cluded on the chip are latched address
outputs, programmable logic 1/0
lines, or special-function 1/0 lines.

There will be two additional parts
in the initial family—the PSD6x1E1
and PSD6x2E1, which differ only in
their amounts of on-chip EPROM.
The 6x1E1 packs 256 kbits and the
6x2E1 packs 512 kbits. All three ver-
sions have two pinout options, with
the “x” in the part number turning
into a “0” for versions that have a
user-selectable data bus width of 8 or
16 bits. The “x” turns into a “1” for
versions that have a fixed, 8-bit-wide
data bus interface.

The programmable logic on all the
6xx chips is actually distributed across
three blocks. The first is a program-
mable decoder that can be used to
scramble the address lines to the
EPROM and SRAM blocks, making it
harder to decode the memory con-
tents. The second programmable
block allows designers to configure
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2. The internal programmable Microe=>Cell packs a configurable flip-flop, bus-routing control, flexible
product-term allocation, and a direct interface to the microcontroller bus. These features give designers
plenty of resources and flexibility when implementing custom interface or support logic.

the chip’s seven external chip-select
output lines that go to the program- |
mable I/0 ports. And, the third pro-
grammable block contains some gen-
eral-purpose programmable logic with
12 output Microe=Cells and 23 input
Micro=Cells (Fig. 2).

The EPROM array on the chips
provides extra storage for program
code (32, 64, or 128 kbytes), the SRAM
provides some scratchpad memory
that can be backed up with an external
battery (512 bytes), and the program-
mable logic provides flexible 1/0 sup-
port. The the Microe=Cells, the seven
external chip selects, and the 26 1/O |
lines allow designers to efficiently im-
plement a variety of logic functions to
supplement the resources of the mi-
crocontroller or microprocessor.

A 4-bit page register on the chip ex-
pands the address range of the proces-
sor 16 times. The paged address can be
used as part of the address space to ac-
cess external memory and peripher-
als, or the internal EPROM, SRAM,
or I/0 lines.




Introducing
The Industry’s Lowest Power
High Speed Converters.

8-Bit i i AD9057 192 mW
60 MSPS

- —

Analog Devices ADCs: The competitive edge.

Suddenly, There’s A New Standard only 192 mW at full speed and less than 10 mW
In Low Power 8- And 10-Bit Converters in the power-down mode. And this ADC is just
The company that set the standard in high speed one example. With our broad portfolio, you'll
converters continues to introduce innovative, find a high-performance, low-power, 8- and

low power, single-supply ADCs to cost- and 10-bit ADC solution for every need.

power-sensitive mass markets. Breakthrough Smgle Supply

AD9057 AD9054 AD9200 AD9070/71 Check out the highest speed, single-supply ADCs
Res. (Bits) 8 8 10 10 available today. Performance that was once the
Speed (MSPS) 40/60/80 135/200 20 100 domain of high-powered flash converters is now
Power (mW) 192 500 80 600 available with the AD9054 and AD9070/71.
Package SSOP  TQFP  SSOP/TQFP  SO/DIP Each runs off a low-power, single-supply system.

e :ggg; ssii%%/ - P Higher performance and lower power for less

$9.95 money. Sounds like a real easy decision.
Faxcode 2007 2093 2114 2052/2035

For ry of information regarding

samples call 1-800-ANALOGD (262-5643) and
Low Power And Low Cost . o mention ’ For data sheets dial
Our new AD9057 ADC, for instance, costs 35% AnalogFax® at 1-800-446-6212 and enter

less than the closest competitor. Yet it offers supe- Faxcode # or visit us on the World Wide Web.
rior performance with a low power dissipation of

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.
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The logic could be used to create
state machines, address decoders, spe-
cial counters, timers, and interrupt
controllers, for both internal and ex-
ternal control. More complex func-
tions such as a dual-processor inter-
face, a stepper-motor controller, serial
data controllers, timing synchroniza-
tion functions, and many others also
can be implemented.

The PSD600xx series gives design-
ers a programmable device that can
connect to 8- or 16-bit microcontrollers
or microprocessor buses using either a
multiplexed or nonmultiplexed inter-
face. Internal logic on the chip directly
decodes the microcontroller control
signals and generates the proper re-
sponses. Microcontroller/microproces-
sor families supported include almost
all varieties of the 8051 from Intel,
Philips, and other manufacturers; the
Intel 80196, 80186/188, and 80386EX;
the Motorola 68HCI11, 16, 12, and
683xx processor families; the National
Semiconductor 16000; the Zilog Z80
and Z8; and the Neuron 3150.

The on-chip logic also is internally
power-managed. A power-manage-
ment unit included on the chips re-
duces the circuit’s current drain to just
25 uA when the devices go into their
standby mode. When the devices are
in their active mode, the PLD,
EPROM, and SRAM sections of the
chip each consume about 2 mA/MHz
when powered by a 5-V supply.

The slowest version has a total ac-
cess time of 90 ns, including address
decoding. Operating in a multiplexed
mode, this translates into a maximum
system frequency of 22 MHz. The
faster 70-ns version supports a top
system speed of 28 MHz when used in
the multiplexed-bus mode.

Unlike previous programmable-
logic solutions that tie into the micro-
controllers through programmable
logic cells, the PSD6xx family pro-
vides a direct path from the microcon-
troller bus to the PLD macrocell for
read and write operations. Thus, the
microcontroller sees the macrocell in
the chip as a decoded location in the
address map

That design enhances the dual-bus
connectivity and reduces logic-path
delays, improving response times. The
simplified diagram of one of the 12 Mi-
cro=Cells has a special block that de-
codes the bus data, and will allow the

address and data bus signals to bypass
the logic in the Micro=Cell and feed
directly to the software configurable
I/0 port.

Each of the Micro<Cells includes a
programmable AND array with
global and dedicated product-term
clocks that are directly routed to a
configurable flip-flop (D, T, R-S, or J-
K). The cells also include an OR gate
with up to nine product terms, a polar-
ity select gate, a product term alloca-
tor, a buried feedback path, and multi-
plexers for clock selection and
registered or combinatorial outputs.
Furthermore, a bidirectional internal
connection exists between the data
bus, the flip-flop, and the I/0 pin.

The MCU can load data into and
read out data from the same Mi-
croeCell, while leaving that cell’s

Employing multiple
commodity support
chips can result in too

many components. It
could also mean
excessive total power
consumption.

product terms available for logic op-
erations. The product-term allocator
can then allocate the terms to another
cell. That setup allows the logic in the
cell to be used even if the pin is dedi-
cated to another function, such as mi-
crocontroller I/0. In previous de-
signs, two PLD macrocells were
required, and all the product terms in
those cells were lost.

Complementing the logic
Microe=Cells are 26 bidirectional 1/0
ports, which can be software-con-
trolled to operate as inputs or outputs.
When configured as an output, they
can function just like a miecrocon-
troller’s output line, providing three-
state operation. On the other hand,
they can play a variety of roles, config-
ured as a PLD I/O port, an open-drain
output, a latched-address output, an
input Micro<Cell, or a nonmulti-
plexed data port.

As an input MicroeCell, the port
consists of a flip-flop that can be con-
figured as a latch, register, or direct in-
put to the programmable logic. When
configured as a latch, an address-
latch-enable signal will latch the input
address. When configured as a regis-
ter, a clock-input-product term will
store the data.

To ease the design of systems, WSI
also has developed the PSDsoft suite of
Windows-based tools for implementing
adesign. These tools eliminate the need
for the designer to understand or ma-
nipulate the architecture of the
PSD6xx chips. They also allow design
capture using the popular Data I/0
Corp.’s AHDL hardware description
language, logic equations, Boolean
equations, truth tables, state diagrams,
or any combination of these tools. A de-
compiler included in the software al-
lows previous PSD designs to be up-
loaded, decompiled, and modified.

The software can automatically
and transparently optimize the logic
so that functions such as flip-flop con-
figuration, product-term allocation
between  MicroeCells, and
MicroeCell allocation to I/0 pins re-
sults in the most efficient utilization of
the silicon. Next, the software maps
the MCU code and the logic into the
PSD6xx, ensuring that there are no
overlaps of address locations. PSD-
soft uses Data I/O’s ABEL software
for logic design, and SimuCAD’s SI-
LOS III Verilog simulator for full-
chip simulation.

PRICE AND AVAILABILITY

The PSD6xx programmable microcon-
troller peripherals are housed in 52-lead ce-
ramic and plastic leaded chip carrier pack-
ages. Samples are immediately available. In
lots of 100,000 units, prices for the one-time
programmable version of the circuits start
at $4.99 per piece for the PSD611E1-15 (the
8-bit bus version with 256 kbits of EPROM, 4
kbits of SRAM, and 26 1/0 lines). Win-
dowed, reprogrammable versions also are
available. The PSDsoft design tool suite
sells for $495, and a full tool suite that in-
cludes the PSDsilos Verilog simulator sells
for $1295.

WSI, 47280 Kato Rd., Fremont, CA
94538; Don Knowlton, (510) 656-5400;

http:/lhwww.wsipsd.com. CIRCLE 552
How VALUABLE CIRCLE
HiGHLY 553
MODERATELY 554
SLIGHTLY 555




Kepco’s 100W GPIB |
Keypad-controlled Power Supply =
Series ABC 4%

Kepco’s Series ABC isolates your test subject from et

the storms of noise and interference that swirl about. S
These bench power supplies will operate from any B8
a-c source: 85 to 264 volts with built-in PFC. and B8
will calm surges, spikes, dropouts or fluctuations B

so they're virtually undetectable at your load. s
Control the output digitally with the keypad, or
remotely, using GPIB. (VISA architecture supported.)
Relax, you're running a cool, calm well-behaved
100 watts. Ignore the storms outside.

® Low Noise ® Fast Recovery ® Fast Programming
» Keypad Dota Eniry 2 Line Alphonumeric Display
® Self Calibrating e Built-in IEEE 488.2 Contral, SCPI
® VISA (Virtual Instrumentation Software Architecture)
o 6 Models: 10V@104, 15V@74, 25V@4A,
€S 36V@34, 60V@24, 125V@1 4 L—

Model ABC " P
10-10DM

AN 1SO 9001 COMPANY

@ «erco.

== THE POWER SUPPLIER™
SINCE 1946

T

Kepco, Inc., HQ / Eastern Region: Dept. PBF-05 « 131-38 Sanford Avenue, Flushing, NY 11352 USA
Tel: (718) 461-7000 « Fax: (718) 767-1102 * E-Mail: hg@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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AC TO DC
THEIR WAY.
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.................... - INTRODUCING THE FIRST COMPLETE AC TO

Other companies sell modules that you can use to put together a
modular power front end. Of course you'll need a separate module for
PFC, and another one for EMI filtering, a dozen or so caps, relays,
fuses, connectors, and a well-designed PC board to put it all on.

Our idea of a front end module, on the other hand, is a module that
is a complete front end. An integral modular solution with wide range



AC TO DC
OUR WAY.

48VDC MODULE. THE PD80O.

85-265VAC input at one end, converted to 48VDC output at the other.

Lambda’s PD800 provides 800W of power with 90% efficiency, PFC,
full safety agency approvals and Class B EMI. In one low profile
package just 1.08" high.
Get the complete details on the first complete front end module— [Ieclr onlcs I”ﬂ

call us today at 1-800-LAMBDA-4 ext. 8821. 515 Broad Hollow Road, Melville, NY 11747-3700

Tel: 516-694-4200 Fax: 516-293-0519
http://www.lambdapower.com

READER SERVICE 177
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"PRODUCT FEATURE
Data sheets on products like these can be found at www.penton.com/ed/

Visual Tools Speed Development Of Device
'Drivers For Embedded Systems

n innovative graphical, point-

‘ A and-click software tool helps au-

tomate the development of com-

plex device drivers for embedded

systems. The DriveWay Device Dri-

ver Design Environment (3DE) pro-

vides an interactive data sheet and a

| graphical interface that lets driver de-

velopers select peripheral functions

from lists of options rather than by

writing code to set registers. The re-

sults are automatically generated and
documented driver code.

In today’s complex embedded sys-
tems, writing device drivers is an ever
more demanding skill. It not only re-
quires programming ability, but also
intimate knowledge of the hardware
(i.e. the particular microcontroller and
its on-chip peripherals) and the imple-
mentation environment—the external
| buttons, sensors, actuators, etc., con-

trolled by the MCU. What’s done by

 (Va—
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hand, usually with assembler pro-
gramming (a combination of C and as-
sembler), can bog down a project.

While the complexity of 32-bit mi-
crocontrollers is dense enough, the
major problem becomes the sheer vol-
ume of data that the developer must
understand and coordinate. For exam-
ple, for a given controller, the designer
must understand the register map,
the capabilities of the chip’s peripher-
als, and which bits eontrol which func-
tions in which peripherals. Then one
must know the instructions that are
used to set bits in the registers. This
will initialize the microcontroller for
operation.

Using knowledge of the MCU, the
designer then has to design, code, and
debug the drivers, taking into consid-
eration initialization sequences, nor-
mal operations, and error handling.
The debugging process can be particu-

¢ way to run the code if actual hardware

larly difficult because there is often no

is not available.

The major components of Drive-
Way 3DE are the chip explorer, the
API definition window, the periph-
eral configuration window, the code
tiler, and the on-line documentation.
The chip explorer displays a tree-like
list of chip resources. A peripheral or
parts of peripheral to work on can be
selected. The same also goes for pe-
ripheral configurations.

Double clicking on a peripheral
from the tree opens the driver API de-
finition window. For each peripheral.
the desired type of functional object
can be selected. For example, a timer
might function as a 16-bit timer, oras a
cascade timer to a second 16-bit timer
to perform as a 32-bit timer. Selecting
the 16-bit timer option will display a
number of setup options for that ob-
ject. A 16-bit timer can be defined as
edge detection, edge detection and
capture, and so on.

After selecting the characteristic of
the peripheral, a list of the functions J

We'd like to show you what our
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PRODUCT FEATURE
Data sheets on products like these can be found at www.penton.com/ed/

correctly. Code can be modified to im- | Rack-Mounted Systems Hold

that object definition is capable of per-
forming can be displayed. The high-
lighted functions (e.g, timer init) are
the ones most in demand.

Once the functions are chosen, se-
lecting peripheral configurations from
one or more dialog boxes can complete
the driver. For example, you could se-
lect whether to capture interrupts on
the rising or falling edge, what clock
source to use, and which timer signal
pins to use as input or output.

Context-sensitive help is available
for each dialog box and the tool checks
for errors or inconsistencies in a con-
figuration. For example, the edge-de-
tection timer box can’t be chosen with-
out selecting an edge to detect. When
it comes time to generate code, the
system checks all files to be generated
for completeness.

Code is generated from modules
specifically written, pre-tested, and
documented for each peripheral. De-
bugging should be a matter of check-
ing that the configuration objects are
set correctly and whether the applica-
tion code is calling the driver functions

new PLLs dao

plement special conditions, such as
logging when a peripheral is accessed.

In addition to the context-sensitive
help, DriveWay 3DE includes a com-
plete on-line manual for each micro-
controller. The manual is implemented
as a hyperlinked, knowledge-based
data sheet. Clicking on a block dia-
gram of the microcontroller will take
you to the appropriate section from
which there are further links to perti-
nent information.

DriveWay 3DE products support
Motorola’s MPC860, MC68360, and
MC68302; Philips’ XA; and AMD’s
E186-EM. Other DriveWay products
support the 8-bit 80C51 family, the
AMD E186-ES, and the Microchip
PIC16/17 family.

Aisys Inc.

4633 Old Ironsidles Dr.

Suite 105

Santa Clara, CA 95054

(408) 327-8820

http://www.aisys.com

CIRCLE 518
TOM WILLIAMS
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Two Pentium Workstations

Two Pentium-based workstations are
included in the IS2700D rack-mounted
platform. It offers ten available ISA or
PCI slots (five for each workstation). A
14-slot backplane is available as an op-
tion. The system can alternatively
switch between the two workstations.
Interfaces are provided for a display,
keyboard, mouse, serial port, and
speaker. The complete package mea-
sures 8.75 by 17by 18in., weighs 50 lbs.,
and is constructed of 14-gauge cold-
rolled steel. It includes up to four
shock-mounted drives, all of which can
be accessed through the front panel.
The IS2700D is air-cooled by a stan-
dard filtered-forced-air 220 CFM dual-
fan subsystem. The power-supply mod-
ule holds a power-factor-corrected
250-W source. A base system with dual
Pentium workstations and a 9.4-in.
color TFT display sells for $5500. RN

Industrial CPU Systems Inc., 111-D
W. Dyer Rd., Santa Ana, CA 92707;
(714) 957-2815. CIRCLE 519

N\ SYNERGY




'WE’RE WITH YOU
ALL THE WAY.

From design through final tests and ongoing technical support,
we deliver complete probe cable assemblies for ultrasound.

You have challenging requirements for signal integrity, miniaturization, termination
density, ergonomics, sterilization, and price performance. We have proven expertise and
the worldwide resources to provide complete cable assemblies for all your

product lines. {/‘
Our experience, combined with the latest in rapid prototyping techniques, ',/
enables us to offer faster responses and more effective solutions. o

Get us involved. We're committed to partnering from start to finish. PRECISION
= ; , INTERCONNECT
At Precision Interconnect, we're with you all the way. + AMP company

Precision Interconnect. 16640 S.W. 72nd Avenue. Portland. OR 97224 (503) 620-9400 Fax (503) 620-7131
Internet: htip://www.precisionint.com Sales ottices in U.S., Europe and Japan.
READER SERVICE 185
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Whatever your needs, from support to product performance, TI has a logical
solution. When your design demands high performance, low cost or a
price/performance combination, TI offers more than 20 logic families. And a
wealth of product support to see you through all your design needs so you
can deliver your products on time. Choose from over 5,000 logic products,
including specialty products such as boundary scan logic and GTL bus
interfaces. No matter how big or small your logic needs, TI is your One-Stop
Logic Shop. It's about time.

ApbvanNcED System Loscic

HOW MANY
SUPPLIERS CAN MEET
ALL YOUR LOGIC
PRODUCT AND
SUPPORT NEEDS?

Logic
Solutions

TI wrote the book on logic

T1 has the worldwide manufacturing and service
to support your needs

“1°800-477-8924
ext. 3052

Call Ti, or get free on-line information fast, at
http://www.ti.com/sc/logic

D823
7Tl

"@ TEXAS
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| FLIPPING THROUGH THE INTERNET ROLODEX

http://www.xcert.com: Surfers
interested in the ultimate security
assurance should definitely point
their browsers here. Xcert Software
now validates (on-line, mind you),
digital certificates from any certifica-
tion authority. Certification author-
ity tools provide a means for secure,
private, and most importantly, au-
thentic transactions over the Inter-
net. Xcert uses completely stan-
dards-based techniques to allow the
validation to happen “live.” More in-
formation about the company’s other

certification authority software also {

is available at the site.

http://www.arcpv.com: Fishing
around for facts on elastomeric key-
pads and connectors, or perhaps a
quality heat-seal connector? Stop-
ping in at ARC Global Technology’s
site will yield complete, download-
able design guides for the keypads
and connectors, as well as poly-
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domes. Visitors can find the latest on
the company’s new and developing
products and technologies. News an-
nouncements from the last 12 months
are here, too. FAQs for design engi-
neers and options for time- and cost-
conscious electronics professionals
who deal with ARC’s member com-
panies alse can be found at the site.

http://www.raltron.com: Click-
ing on this URL will take you to Ral-
tron Electronics’ new World Wide
Web site. Raltron’s entire line of fre-
quency-control products are de-
scribed here, with detailed specifica-
tions. Ceramic resonators, {fine-pitch
connectors, quartz crystals, OCXOs,
surface-mount accelerometers,
TCXO0s, and VCXOs are among the
items to be found at the site. Also fea-
tured at Raltron’s site are worldwide
trade-show listings, application
notes, new product news, and contact
listings.
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http://www.balzers.com: Book-
mark Balzers Process Systems’ site
for a quick look at the thin-film
equipment industry. The company’s
services, including researching, de-
signing, manufacturing, marketing,
and servicing capital equipment used
in manufacturing such items as data-
storage components, semiconduc-
tors, and flat-panel displays, are de-
scribed at the site. Also featured at
the site are system photos and issues
of “Layers” magazine.

http://www.ecliptek.com: Drop
in on Ecliptek’s recently redesigned
site to find a part number generator
for standard and custom products,
application notes, corporate informa-
tion, distributor locator, and price
and delivery requests. Query re-
sponses can be obtained within 24
hours. The company’s crystals, in-
ductive products, and oscillators are
all described here.

THE KEYS OF ITALY'S EXPORT SUCCESS:
INNOVATION IN TECHNOLOGY AND ENGINEERING

Italian Trade Commission - High Technology Center
499 Park Avenue, New York, NY 10022

Tel: 212. 848. 0330 Fax: 212. 758. 1050

e-mail: newyork@italtrade.com

READER SERVICE 138
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The ABC’s Of CPD

new video tape library entitled
“Concurrent Product Develop-

]

I

]

]

i
ment” has been developed by 5
Goldense Group Inc. (GGI), Cam- !
| bridge, Mass., in cooperation with |
The Gordon Institute of Tufts Uni- |
versity. The video series is a nine- 1
hour, eight-tape course covering all E
the essentials of concurrent product !
development (CPD). !
The overriding concept behind |
CPD is a well-defined, team-driven E
new product development process !
that is consistently applied to accom- !
plish the product planning, product |
definition, design engineering, manu- |
facturing engineering, test engineer- E
ing, field service engineering, and !
quality engineering activities in- !
volved in the design, development, |
and manufacturing of new products. |
GGI notes that if concurrent prod- i
uct development approaches are suc- !
cessfully applied, the result will be !
the production of high-quality prod- 1

ucts in 30% to 60% less time and cost.
In addition, these new products
should be able to meet and/or exceed
customer expectations and previous
development accomplishments.

Concurrent engineering ap-
proaches support TQM initiatives. If
properly implemented, they will sat-
isfy most ISO 9000 certification re-
quirements in the product develop-
ment and manufacturing areas.

The term Concurrent Engineering
(CE) implies a scope that is focused
on the engineering function in a com-
pany. What CE actually focuses on is
the involvement of all business areas
in a given company that have a stake
in new product development. In addi-
tion to improving the concurrency be-
tween the different engineering disci-
plines, the relative emphasis is on
involving the nonengineering prod-
uct development functions—the right
roles at the right points in time. Sec-
ond, having established the organiza-
tion-wide nature of concurrent prac-
tices, selecting a term that is
attractive to all departments and per-

sons involved in developing new
products is prudent.
The video tape series covers:

¢ Definitions and driving forces for
speed

 Baselining changes with metrics

o Designing concurrent processes

o Selecting products effectively

e Creating CPD teams

¢ Defining products

* Reviewing designs

o Creating replicatable environments

Simply put, what the tapes at-
tempt to get across to viewers is that
the concepts of CPD and CE will not
have any meaning unless the engi-
neering and nonengineering factions
of a company decide to work in unison
to develop and produce the best pos-
sible products.

The eight-tape set is priced at
$1600. Individual tapes are priced at
$250. For more information, contact
GGI, 6 Bigelow St., Cambridge, MA
02139; (617) 876-6776; fax (617) 876-
6766.—MS
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OUR ENTIRE LOGIC
LIBRARY ON ONE DISK.

CD now stands for complete data. 17,000 pages in a very
simple, easy-to-use format. It's the fastest way to find
data sheets, application reports and device models. You
can even cross-reference devices using other suppliers’
part numbers. Updates are available every 6 months, so
you'll always be on top of the market.

Easy-to-use features:

* Menu-driven navigator with bookmarks

e Searchable by device, function or text

* Glossary, answers to frequently asked questions,

contact information

Order the free CD-ROM that keeps your designs
moving on time, at 1-800-477-8924, ext. 3052.

GRS
{’f TEXAS
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V lshay Passives are our business. Our only business. This focus allows us
to channel resources into the development of new components and technologies.

Our commitment to passives is manifest in a broad product portfolio of both

through-hole and surface mount configurations, as well as in a global network of
production facilities. When you need passives, think of the only broad line dedicated
passives company: Vishay, with components from Dale’, Roederstein, Sprague®,
Vishay Foil Resistors, Vishay Thin Film and Vitramon®.

Developing an
Efficient Way to
Sense Current Flow

Dale® Low Value Power
Metal Strip® Resistors
circuit performance are focusing

on Dale® Power Metal Strip®

technology. Available in a versatile family of
current sensing resistors, Power Metal Strip
enhances the performance advantages of a
wirewound resistor (superior accuracy and
precision) — and translates them into a high
performance chip package.

Although they represent a new
surface mount technology, ‘
Power Metal Strip ’

Project teams seeking improved
battery life and DC-DC control

resistors have

been proven in

sensing applications

for more than a decade.

They were introduced in axial lead form by Dale
in 1983 and have steadily evolved as the most
efficient
way to
achieve
low values
(typical
.005Q) for
current
sensing.
Surface
mount
styles
available include WSL-1206 (.25W), WSL-2010
(.5W), WSL-2512 (1IW) and WSR-2 (2W). Axial
lead styles include LVR-1 (1W), LVR-3 (3W)

and LVR-5 (5W).

For data sheets call Vishay’s FlashFax™ Service
at 800-487-9437. Request Document #1000.

INFO IN A FLASH

To access Vishay
on the Internet;

hitp:// www.vishay.com
For Literature, Call Vishay
FlashFax” Service at

1-800-487-9437.
Request Document #1000.

Power Metal Strip® Products from Dale®

Type Power Rating Resistance Range Construction
WSL-1206 .25 watt .005Q-200mQ SMD, Coated
WSL-2010 .5 watt .005Q-500mQ SMD, Coated
WSL-2512 1 watt 005Q-500mQ SMD, Coated
LVR-1 1 watt .01Q-100mQ Axial, Molded
WSR-2 2 watt 005Q-1Q SMD, Molded
LVR-3 3 watt .005Q-200mQ Axial, Molded
LVR-5 5 watt .005Q-300mQ Axial, Molded

¢ © ¢ 2 9O " " O 9 90

The Strengths of Power Metal Strip" Technology

Power Metal Strip® technology offers engineers
benefits that aren’t possible with other technologies:
low resistance value, low resistance temperature

coefficient (RTC), tight resistance

thermal EMF and fast response time.

Low Resistance Value —A low value resistor

RTC Effects on
Switching Voltage

tolerance, low

allows designers to establish a very tight sensing
window and minimize energy loss. Power Metal Strip
technology eliminates the need for multiple resistors

in parallel to meet the desired resistance value.
One .0255) resistor = Four .12 resistors in parallel

Low RTC—A low RTC minimizes the resistance

Switching Voltage @ 400mA
1% % %

Thick Fiim: Typ. + TOOPPM/°C RTC
Power Metal Strip*: Typ. + 30PPM/°C RTC

change caused by self-heating and high temperature

Total Response Time
vs. Switching Current

Thick
Fim

T
—

Comparing .50 ohm 1 1% Chip Resistors

environments. Power Metal Strip technology provides
designers with greater accuracy in specifying sense
voltage levels at elevated temperatures.

Tight Resistance Tolerance —A tight tolerance
(x 1%) provides the designer with a narrow resistance
window and aids in specifying the sensing voltage.
A wide tolerance reduces circuit’s response time and
contributes to excessive energy loss.

Low Thermal EMF—A T EMF
low thermal EMF is requred WSL < 1IJV/°C
when the circuit is in an inactive WSR < 1uv/°C
mode. The thermal effects
caused by the connection of dissimilar metals must be
minimized to provide component accuracy.

Fast Response —Power Metal Strip technology resistors stabilize their sensing volt-
age more than 2.5 times faster than comparable thick film chip resistors. The result is

improved voltage sense accuracy

R g
VISHAY

and enhanced battery life.

VISHAY INTERTECHNOLOGY, INC.: DALE®, ROEDERSTEIN, SPRAGUE®, VISHAY FOIL RESISTORS, VISHAY THIN FILM, VITRAMON®

READER SERVICE 121
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HP, Fluke Sign Marketing Agreement

that war makes strange bedfellows.

But officials at Hewlett-Packard Co.
(H-P) and Fluke Corp. say that’s not
so. Instead, the reciprocal distribution
and marketing agreement just signed
by the companies is a natural out-
growth of an evolution that has seen
their product lines become more com-
plementary and less competitive over
the last few years.

The agreement allows customers to
buy H-P’s Basic Instruments line from
selected distributors of Fluke produets.
H-P, through its direct sales force and
H-P Direct program, will sell seven of
Fluke’s handheld instruments and a
number of accessories. The agreement
is in effect in the U.S., and similar pro-
grams in other countries will be phased
in as details are ironed out.

“This contract responds to cus-
tomers’ desires for the additional con-
venience of buying H-P Basic Instru-
ments from distributors,” said Larry

It seems like a case for the old adage

Potter, H-P vice president and general
manager of the Test and Measurement
Organization’s worldwide field opera-
tions. “Equally important is that this
contract allows H-P to augment its
traditional, bench test and measure-
ment equipment with Fluke’s hand-
held test tools, addressing the new
need of a large segment of H-P’s cus-
tomers—research and development
engineers—for portable, multifunction
test tools.”

Both companies’ product lines have
evolved independently in the past five
years to the point where many prod-
ucts are now complementary, said com-
pany officials. “We don’t compete in as
many areas as people think we do,”
says Bill Parzybok, Fluke’s chairman
and chief executive officer.

“When two companies with comple-
mentary products team up, customers
are better served because they have a
broader selection of products available
from their preferred sources,” said

Parzybok. “Both companies will in-
crease their market presence, and dis-
tributors can provide a greater selec-
tion of products to their customers.”

Potter noted that the two compa-
nies have had a lot in common over the
years. While H-P is a major player in
the benchtop instrument arena, Fluke
is known for its handheld, high-perfor-
mance, multifunction tools, which H-P
will sell under the initial agreement,
including the Models 105B and 123
ScopeMeters; Models 863 and 867
Graphical MultiMeters; Models 164,
164H, and 164T multifunction coun-
ters; and various accessories.

Fluke will sell H-P’s E2310A Logic-
Dart advanced logic probe, 54600 series
digital oscilloscopes, 34970A stand-
alone data-acquisition system, 34401A
digital multimeter, 53131 A and 53132A
universal counters, 53181A RF
counter, E3600 series dc power sup-
plies, 33120A function/arbitrary wave-
form generator, 34810-34812A Bench-
Link series, and accessories for scopes
and digital multimeters.

John Novellino
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ON-LINE.

IN REAL TIME.

Have you checked out our Internet site lately? You'll find

able. And it’s all available on-line, anytiie you need it.

On-line features:

» Most up-to-date data sheets

® Package and product overviews

* Aapid response to e-mail inquiries

e Customized newsletters from TI&ME
o T/ News

For real-time support, visit
http://www.ti.com/sc/loegic

the most up-to-date logic product information. Help
yourself to everything, from clata sheets and application
reports to new product information. It’s all download-

08-2250B
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Most people know that a pacifier will stop noise,
sometimes very quickly, other times it takes a little
longer. The method, however, works. Add a little
sweetness and it works even faster. And for certain
applications the pacifiers come in different shapes
and sizes.

Conec Filter Connectors stop noise as well. Noise
created by EMI/RFI in today's high speed digital
systems. And just like pacifiers, Conec Filter
Connectors come in different configurations -
industry standard d-sub, high density d-sub, filltered
adapters, modular jacks and combo d-sub, with

“Stop Noise!wo Ways”

power filtering and signal filtering. We don't add any
sweeteners. What we do add is our patented planar
filters. The technology with a proven track record,
combined with the industry's best connectors —ours.
Both technologies fully integrated, for best results

in filtering.

Contact us today and put a little sweetness in your life.
You can find us at our website:
hitp://www.conec.com, or
e-mail 24926@ican.net

CONEC QUALITY
“PEACE OF MIND”

72 Devon Rd., Unit 1, Brampton, Ontario Canada L6T 5B4

¢ 130 9001 CERTIFIED o

=,

“TECHNOLOGY IN CONNECTORS"

Tel: 905-790-2200 « Fax: 905-790-2201
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|Puﬂing Around

No, this isn’t going to be about golf, greens, putters,
woods, or the like. Actually, it's about a talking purple
roadster, Putt-Putt, and his dog Pep. Putt-Putt is appear-
ing on a new CD-Rom from Humongous Entertainment
{ called “Putt-Putt Travels Through Time.”
|\ | Inthetime-traveling ad-
venture game, the happy
little car guides kids
through a search to find his
dog, calculator, history re-
port, and Smokey the Fire
Engine lunch box. The de-
signers at Humongous
placed different items that
l l the kids need to complete
the game throughout time.
To keep it interesting, the designers programmed the
items to pop up in different places each time the kids play
the game.

The game challenges kids’ math skills, encourages cre-
ativity, teaches about shapes, and tests memory skills. All
of the characters in the time travels share facts about
what their lives are like and what the world around them

is like during that time period, giving kids a wider pex-
spective of history. The characters range from the di-
nosaur age to the future. The hybrid CD-ROM is available
for Windows 95 and Macintosh platforms for $39.95 retail.

For more information, contact Humongous Entertain-
ment, 16932 Woodinville-Redmond Rd. NE, Woodinville,
WA 98072; (206) 486-9258; fax (206) 486-9494; Internet: |
http://www.humongous.com.—DS

S.W.A.K.

Fan mail, schman mail. Bottom line is we need your in-
put so that we can give you the best QuickLook we
can. If you were our bosses (which, in the empirical
sense, you are, but let’s not quibble about semantics
here), what would you suggest we start including?
What would you want us to banish forever from the
face of QuickL.ook? If you'd like to fill us in on your rec-
ommendations, our e-mailboxes are: Mike Sciannamea
at mikemea@class.org, or Deb Schiff at
debras@csnet.net. Another quick way to reach
QuickLook is by fax: (201) 393-0204. Readers with an
old-fashioned style of correspondence may address
their envelopes to: QuickLook, Electronic Design, 611
Route 46 West, Hasbrouck Heights, NJ 07604.

READ IT AND REAP.

Now you can have the TI logic portfolio at your finger-
tips. Just like you'll find on our Internet site and
CD-ROM, each family is displayed with full
function/device listings and package availability. The
industry’s only logic selection guide that’s updated quar-
terly and the one book you can'’t afford to be without!

Features include:
* Logic overview presentation
* 3 time-saving ways to reference devices
- device selection guide
— numerical index
— functional index
o Updated quarterly for timely information

Order your free Logic Selection Guide
at 1-800-477-8924, ext. 3052.

-2250(
1997 TI

ADVANCED SVYSTEM %‘TEXAS

INSTRUMENTS
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2000 Date Change (Y2K) arena

is the rush to patent software so-
lutions. Just a refresher course for
| those not in the know about Y2K: Be-
cause many of the legacy systems out
there in corporation land only have
date fields with two digits instead of
four, those computers will mistake
2000 for 1900 in their date-related ap-
plications. Of course, that’s an ex-
tremely simplistic view of the prob-
lem, but if you’re really interested in
some history, try the Year 2000 Infor-
mation Center: http://www.year
2000.com.

Anew trend emerging in the Year

CODE CONVERTER

One of the companies on the path
to patent-holding status is Progestic
International. Their offering is called
the DVR 2000 system refurbishment
process. Of the more outstanding fea-
tures of DVR 2000 is the price point.
At a cost of $0.34 per line of code, the
process blows away other projects
using the same sliding-window and
date-definition-expansion scheme
that are carrying price tags of $1.10
to $1.70 per line of code.

Progestic’s conversion system is
based on a simple mathematical algo-
rithm that works through the cyclical
nature of the Gregorian calendar.
Slimming down the logic changes
that are found in most conversion
systems, DVR 2000’s robust and
highly intelligent date routine simpli-
fies the testing procedure. All of the
time-saving elements of DVR 2000, in
addition to the cost savings make this
process inviting to those who may
just be at the beginning (unfortu-
nately) of their conversion cycle.

Flexibility is always important
when it comes to any tool. DVR 2000
can support any language and can be
used with any automated conversion
tool. And, there’s talk of Progestic
teaming with major tool providers to
further automate the DVR 2000
process further.

Progestic initiated their work on
DVR 2000 when they saw that com-
panies who where planning to spend
millions on their conversion invest-
ment were left broke when it came to
capital for designing or implementing
new technologies.

For more information on DVR
2000, contact Progestic International
Inec., 222 Queen St., Suite 400, Ot-
tawa, Ontario, Canada K1P 5V9;
(613) 230-7522; fax (613) 230-5739; In-
ternet: http://www.progestic.com.

PARTS OF A WHOLE

Another enterprise in the patent
process is Computer Horizons Corp.
(CHC). Their application has been
filed for the Signature Time Engineer
software, a component of the Signa-
ture 2000 solution.

Also going for the highly auto-
mated, process-driven approach
CHC'’s Time Engineer dynamically
slides or windows dates within a one-
century window. The process is de-
signed to minimize potential for
fraud, reduce conversion effort and
complexity, and drain fewer re-
sources than other correction soft-
ware.

A unique feature of Time Engineer
is its ability to age test data in real
time. This aging allows the testing of
future dates without the Y2K man-
ager having to create a test bed of
aged data. To test downstream appli-
cations, the software also will create
the needed aged data.

The Signature 2000 solution is a
five-phase system of Y2K compliance
tools and processes. The first phase,
Discovery, takes an exhaustive in-
ventory and analysis of all of an en-
terprise’s applications. This task is
accomplished through the use of Sig-
nature Analyzer and Navigator.

Signature Analyzer accesses
source code files, databases, JCL,
sorts, reports, screens, call modules,
and copy members. The automated
software also identifies potential
business process failure points. After
the analysis is performed, the com-
pany is outfitted with a set of cus-
tomizable reports specifically detail-
ing all of the applications that will be
hit by Y2K. The Discovery Study
document includes the reports and
recommendations on how to handle
the various impact points. The soft-
ware uses a syntactic and semantic
parser to seek out and report all the
potential Y2K issues throughout the
company’s systems.

Next comes the Impact Analysis

Corrr——

phase, which is really where the en-
terprise and CHC hunker down and
decide what the priorities are, and de-
velop a true understanding of what'’s
ahead of them. The Signature Navi-
gator is used here to analyze the data
flow of both batch and on-line files in
the company’s applications. The
analysis is done through schedulers
and CICS control tables.

The third phase of the Signature
2000 solution is the Construction
phase. At this point, CHC’s Signature
Replacer automates the changes to
the impacted objects that had been
identified during the Impact Analysis
phase. The changes are made by in-
terpreting the modification rules de-
fined in the Replacer seript language.
Each line of code is stored within the
Signature Repository and analyzed
by Replacer.

The fourth phase, probably the
most important of all the phases, is
the Testing phase. The modifications
made by Time Engineer and Re-
placer, along with Data Migrator (cre-
ates programs required to migrate
and interface data) are all validated
during this stage in the process. This
phase of the Signature 2000 solution
runs concurrent with the Discovery
and Analysis phases. All of the appli-
cations must be tested through pro-
duction parallel eycles, which are
daily, weekly, monthly, quarterly, an-
nually. After all the parallel produc-
tion processing has been wrapped up,
CHC starts in on the Y2K simulation
testing.

And, finally, the fifth phase is Im-
plementation. The goal of this part of
the solution is to bring the now-com-
pliant applications into production.
Before production with the Y2K com-
pliant systems begins, data interface
procedures in the JCL, file, and data-
base declarations must be completed.
Additionally, all the data migration
programs must be executed to create
the Y2K data structures.

More information on Signature
Time Engineer, as well as the Signa-
ture 2000 solution can be obtained
from Computer Horizons Corp., 4901d
Bloomfield Ave., Mountain Lakes, NJ
07046-1495; (201) 402-7400; fax (201)
402-7985; Internet: http://www.che-
corp.com.—DS
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IC solutions
for the hottest
applications from
2-way wireless
paging to
Windows®* CE

Handheld PCs.

Hitachi ICs bring

your .biggest
ldeaS down to size.

These days, the biggest ideas in con-
sumer electronics are all about the same
size: Handheld. They’re now the “Wow”
of Wall Street; the “Egad” of editors. And
they’re the electronics industry offering a
hand to millions who have not yet “gone
digital.” For OEMs of successful Personal
Access products, their ever-increasing
integration within the size, power and
cost constraints of handheld systems is
good reason to shake hands with Hitachi.

How to get bigger, better, smarter,
smaller. Thanks to Hitachi’s ability to
combine its best-selling line of MPUy,
MCUs and advanced memory devices,
and deliver these as integrated solutions,

we have become the leading IC supplier
for handheld systems. In fact, Hitachi’s
SuperH RISC Engine is the processor of
choice for the overwhelming majority of
the new Windows CE Handheld PCs.
Hitachi helps you hit the small
time. To learn how you can get small
fast, phone 1-800-446-8341, ext. 800. Or
visit our web site at www.hitachi.com.
At Hitachi, we understand that the
trick is not to think big; the trick is to
think big, then to think really, really small!

HITACHI

#1 in RISC Shipments
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And if you like our itsy-bitsy ball grid amay chip-size Flash-as small as 8x8mm in its 8Mb 42-pin package-you should check out the whole huge colony of Hash products



The smallest footprint in Flash.

from Sharp-one of the largest producers of Intel-compatible Flash in the world. Vit our web site or call -8o0-642-0261, ext. 406, for product data,

SHARP

FROM SHARP MINDS
COME SHARP PRODUCTS™

www.sharpmeg.com/flash

{opyot 019y, Sharp lechonc (op Al ights v, X126
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TRUDEL TO FORM

oung people ask the best questions. “Why is
the sky blue?” A staffer to a newly-elected

member of Congress asked, “Why are people
trying to destroy the U.S. patent system?”
The Great Patent Sell Out is back with a
vengeance. The Patent Wars, which I have writ-
ten about in these pages, have flared up again.
Like a video-game monster, you keep shooting it
and it keeps coming back. A new bill, H.R. 400, is
being rushed through Congress. U.S. Rep. Dana
Rohrabacher calls it the “Steal American Technol-

JOHN D. TRUDEL Y aaBtee it 1854l :
ogy Ac§ beca}Jse it legalizes technology theft and
- industrial espionage.

The societal issue is high-wage U.S. jobs for you and your kids. If you
weaken patent protection, jobs move offshore faster, and wages fall. The
business issue here is profit margins. Why innovate if anyone can steal from
you? But if you don’t innovate, your products become commodities with ra-
zor-thin margins. To prevent this, write Congress now!

I spent an hour trying to educate this young person about products, in-
novation, and international business. By the end I felt very old and tired.
She kept asking why those pushing for a sell out persisted. My cynical an-
swer, “Money,” just did not compute for her.

[ reflected on our conversation. I dimly remembered that those selling
out our system once had used rallying cries like “world harmonization” and
“submarine patents.” Still, these PR fictions were long ago crisped into cin-
ders under the glaring light of testimony.

Why does the onslaught persist? The timing is bad. Bloodhounds are hot
on the trail of foreign “donations.” Each week sees a major new scandal, and
criminal investigations are starting.

H.R. 400 is a cookie-cutter copy of last year’s H.R. 3460, which was dis-
owned by those it claimed to benefit. HR 3460 never even made it to a vote,
and the authors were not reelected.

Still, Bruce Lehman, Assistant Secretary of Commerce and Honorable
Commissioner of Patents, remains. Lehman signed the original letters of
agreement with Japan to sell out our patent system. He is a politically cor-
rect icon, well defended, and far enough down in the bureaucracy that Con-
gress does not have a good shot at him. He knows this and exploits it.

Lehman’s discreet Japanese fund raising has so far escaped the notoriety
of the Indonesian and Chinese funds that flowed in down the hall. Com-
pared to Whitewater, Donorgate, and other such odoriferous events, his
money is relatively “clean.”

If H.R. 400 passes, Lehman stands to gain personally. If the Patent Office
is privatized (critics say “piratized”) he would run it, and “gifts” to patent
office officials, like him, would be legalized. Let’s see—if I could run a pri-
vate tollgate through which all U.S. technology must flow, could I make a
lot of money? Yes, I probably could. Lehman also is on record, strangely, as
viewing his job as the “regulation” of technology.

A new global survey from ACME (Association of Management Consult-
ing Firms) says that 88% of clients indicate that growth is more important
than cost cutting. How can you grow? If a U.S. firm, return to innovation. If
a foreign firm, seek cheap access to U.S. technology. That dynamic makes
Mr. Lehman a dangerous individual. Perhaps he is why the sell out persists?

John D. Trudel, CMC, provides business innovation consulting to se-
lected clients. Lectures, keynotes, and workshops also are available. He is
the author of “High Tech with Low Risk.” The Trudel Group, 33470 Chinook
Pl., Scappoose, OR 97056; (503) 640-5599; fax (503) 543-6361,; e-mail:
jtrudel@gstis.net; Internet: hitp:/www.trudelgroup.com.

[ oFF THe SHEF

Cypress Information Resources has
released the latest edition of its “Intel-

lectual Property Company Profiles |

Report.” The report covers chip tech-
nologies available for license from chip
design houses, semiconductor compa-
nies, and research organizations. Over
1000 companies are profiled that offer
intellectual property (IP) technology
in either Core Cell formats, ASIC li-
brary cells, chip portable software al-
gorithms, or as completed chip prod-
ucts. The report includes licensable
technology in chip technology areas
such as digital audio broadcasting, mi-
cromachining and sensors, supercon-

ductivity, and wireless LANs. The |

500-page report is priced at $1495.
Contact Cypress Information Re-
sources, 15466 Los Gatos Blvd., #109-
285, Los Gatos, CA 95032; (408) 354-
4887; fax (404) 354-5058.

“Simadation of Communications Sys-
tems” provides readers with in-depth
coverage of computer simulation for
communications systems. Detailed are
the theoretical foundations, tech-
niques, and methodologies of simula-
tion. The book has been tailored to-
ward those readers who are now

developing a simulation of a communi- |

cation system, using simulation pro-
grams for the design or analysis of a
communication system, or considering
the application of these tools to their
own design and analysis problems.
The 731-page book is priced at $125.
Contact The Penton Institute, 100 Su-
perior Ave., Cleveland, OH 44114;
(800) 223-9150; fax (216) 696-6023; In-
ternet: http://www.penton.com.

“How to Program Delphi (Latest Ver-
sion)” aims to enable developers to
create components with Delphi, one of
the fastest growing RAD tools, that
are compatible with Active documents
and ActiveX materials that can be

used in any application. It also allows |
developers to create bridges between |

the Microsoft and Netscape worlds.
The book includes a CD-ROM with the
full source code of the Routine Li-
brary. The 450-page book is priced at
$40. Contact Maemillan Computer
Publishing USA, 201 W. 103rd St., In-
dianapolis, IN 46290; (800) 428-5331;
Internet: http:/www.mep.com/mep.




Continuing our leading edge tradition of industry
standard motor drivers, the A3953 Full-Bridge Motor

Driver is our newest bipolar driver
) solution. Rated at 50 V and 1.3 A,
the A3953 is ideal for driving
bipolar stepper motors
and DC motors.

W +1.3 A Continuous Qutput Current

W 50 V Qutput Voltage Rating

M 3 Vto 5.5V Logic Supply Voltage

M Internal PWM Current Control

@ Fast and Slow Current Decay Modes

B Sleep (Low Current Consumption) Mode
W Crossover-Current and UVLO Protection
W Available in DIP and SOIC Packages

Dual Full-Bridge
PWM Motor Driver — A2919

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 PWM
control of the output currents to 750 mA.

. »

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. 1 [

A FULL RANGE OF
MOTION CONTROL

Full-Bridge PWM Motor Driver — A3953

The A3953 adds to our extensive line of
motor drivers. At Allegro, we're dedicated
to serving the Motor Driver Market

by providing outstanding products,
performance, and innovation that enhance
your ability to design complete motion
control solutions.
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Combining low-power CMQS logic with high-
current and high-voltage bipolar outputs, the
5804 BiMOS Il translator/driver provides
complete control and drive for a four-phase
unipolar stepper-motor.

The Clear Choice for Motion Control Design.
|
TM

MlcroSystems Inc.

ALLEGRO

(5 0 8)

rtheast Cutoff, Worcester, Massachusetts 01615

// www. allegromicro. com
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the Internet, it’s becoming in-
creasingly important to find

unique tools that can handle our
| needs. A new software tool from In-
finitron allows users to compress all
kinds of digital images down to man-
ageable sizes for optimum download-
ing from the Internet.

Lightning Strike Compressor 3.0
for Windows is based on wavelet tech-
nology. According to Infinitron, Light-
ning Strike 3.0 speeds images to users
five times as fast as JPEG. Sticklers
for numbers will note that most graph-
ics can be viewed with Lightning
Strike in two to four seconds, com-
pared to JPEG viewers that download
at a rate of 10 to 20 seconds.

In addition to converting JPEG
files, Lightning Strike works with

-
i

Since most of us are connected to

GIF and PNG files, as well as other
formats. Two different encoding mech-
anisms can be selected by users de-
pending on their needs. Other settings
allow users to control the size of their
image files or the speed of viewing.

Unique compression options also
featured in Lightning Strike are Re-
gion of Interest Focusing, Split and
Merge, Post Reconstruction Filters,
Transparency, and Progressive De-
compression. With Region of Interest
Focusing, outstanding portions of im-
ages can keep their detail through se-
lective compression, while the user
compresses the entire image to the
smallest possible size.

Split and Merge is used for very
large images that have to be split into
smaller images for individual com-
pression. Able to enhance images af-

HOT PC PRODUCTS

]

ter decompression, Post Reconstruc-
tion Filters also are included.

Used in showing background col-
ors through an image, the Trans- |
parency feature allows designers to
set pixels to a transparent mode. Fi-
nally, Progressive Decompression,
found with most browsers, shows de-
compressed images first at lower res-
olution, then progressively sharper
over viewing time.

Lighting Strike Compressor 3.0 li-
censes cost about $3000 per server,
with additional charges per visit.
Trial versions are available for $149.

For more information, contact In-
finitron Inc., 1199 W. Hastings, 10th |
Fl., Vancouver, British Columbia,
Canada V6E 3T5; (604) 688-9789;
fax (604) 688-9798; Internet: |
http://www.infinitron.com. l

|

screen, high-resolution monitors

from CTX International are offered
in 17-in., 20-in., and 21-in. sizes. The CRT
manufacturer is responding to a market
demand that dictates a move to larger
screens with more features.

Using electron guns with dynamic fo-
cus and astigmatism control, the EX Se-
ries features advanced tube technology.
The new monitors use an antiglare, anti-
static, and antireflection coating known
as the Invar Shadow Mask. The Mask re-

The Executive (EX) Series of large-

The EX700, on the other hand, is based
on a high-contrast 17-in. CRT from Hi-
tachi. It displays a tight 0.26 mm diago-
nal dot pitch and a 0.22 mm horizontal
dot pitch. Both flicker-free resolution of
1280 by 1024 and recommended resolu-
tion of 1024 by 768 can be obtained at an
80 Hz refresh rate. It reaches a maxi-
mum resolution of 1600 by 1200 at 68 Hz.
It measures 16.5in. by 17.2in.by 17.51n.,
and weighs in at 41.9 Ib.

The EX900 is priced at $1549, the
EX800 runs $1129, and the EX700 car-

| duces doming distortion and improves heat resistance. ! ries a list price of $689.

The new line allows users to control the geometry, color |  For more information, contact CTX International, 748
temperature, and individual RGB color calibration all | Epperson Dr., City of Industry, CA 91748; (818) 839-0500;
within the on-screen display feature. The digital controls 1 fax (818) 810-6703; Internet: http://www.ctxintl.com.
facilitate higher levels of color purity, screen linearity, bal-
ance, and uniformity.

All of the EX Series monitors comply with Energy Star
power consumption and MPR-II radiation guidelines, in
addition to the European TCO standards. Plug-and-play
specifications for Windows 95 also are met. Additionally,
EX Series monitors are backed by a three-year, point-of-
purchase warranty on parts and labor.

The EX900 displays a 0.28 mm diagonal dot pitch
within a 21-in., flat-square CRT. At 68 Hz, the maximum
resolution is 1600 by 1200. The monitor’s recommended
resolution of 1280 by 1024 is obtainable at 80 Hz. The hor-
izontal frequency range is 30 to 85 KHz, and the vertical
frequency runs 50 to 120 Hz. The EX900 weighs 68.7 1b.,
and measures 20.2 in. by 20 in. by 20.3 in.

The 20-in. EX800 also displays a fine 0.28 mm dot pitch,
and has the same recommended and maximum resolutions
as the EX900. Operating horizontal and vertical frequen-
cies also are the same. The monitor’s footprint is the same,
but weighs 63.5 1b.

turing 56-kbits/s modem chip sets from Texas In-

struments that carry U.S. Roboties’ x2 technology.
Currently, over 400 Internet service providers are
adopting the x2 technology to offer higher speeds to
their customers.

The particular chip set used is the TMS320x2. It is
outfitted with Texas Instruments’ digital signal pro-
cessing formulation of the x2 technology. According to
Texas Instruments, the new technology allows cus-
tomers to upgrade their modems via software, to com-
ply with evolving communications advances.

Texas Instruments has shipped over 20 million mo-
dem chip sets with the digital signal processing up-
gradeable solution since 1995.

Contact Packard Bell NEC, 1 Packard Bell Way,
Sacramento, CA 95826; (800) 733-5858; Internet:
http://www.packardbell.com.

Packard Bell and NEC brand PCs will now be fea-
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CiNternerNews

fyou find yourself struggling in your

efforts to sell someone on the
virtues of electronic commerce (e-
commerce), you might want to try a
new approach. A hefty, new report
from Computer Technology Research
Corp., “Electronic Commerce: The
New Business Platform for the Inter-
net,” takes the tack of teaching orga-
nizations how to build the ultimate e-
commerce strategy.

The key is to look at what informa-
tion the company is lacking. Does it
know the benefits of e-commerce? Do
managers know the challenges they’ll
face in implementing the new tech-
nology? How will the company design
the web site for a diverse audience?
What are the demographics of the
electronic marketplace? How will the
the success of the e-commerce strat-
egy be determined? What kind of
steps can be taken to ensure the secu-
rity of the on-line transactions?
Where do managers find information
on e-commerce regulatory issues? All
of these questions and more are an-
swered in the new report.

Computer Technology Research
Corp. also looks at the challenges that
businesses already in this market-
place face, and what kind of hopes
these companies have for the future
of the medium.

The 245 page report, by Debra
Cameron, an internationally recog-
nized Internet consultant, is priced at
$295 per copy.

For more information, contact
Computer Technology Research
Corp., 6 North Atlantic Wharf,
Charleston, SC 29401-2115; (803) 853-
6460; (803) 853-7210; Internet:
http://www.ctrcorp.com.

ln the U.S. today, one of the fastest
growing businesses is the Internet
Service Provider (ISP). Of the many
major decisions ISPs need to make,
one of the biggest is what kind of plat-
form to choose. ISPs such as OzEmail
(the largest in Australia) and Sprint
Internet Passport use the Portal In-
formation Network’s Portal Infranet
as their standard software platform
for building and managing their In-
ternet offerings.

Infranet allows ISPs to manage
their subscribers’ entire lifecycle.

The software allows subscribers to
register on-line in real time. ISPs can
set up their authentication, access,
customer event tracking, rating, and
billing policies on the platform.

Infranet’s event-rating engine lets
ISPs create custom billing rates for
all kinds of service from enterprise to
microtransactions. The parallel-pro-
cessing architecture enables enor-
mous scalability to many millions of
subscribers.

Protected by a three-layer secu-
rity system, the software allows se-
cure credit-card transactions. In-
franet uses multiple paths, providing
high reliability in accessing data.

For more information, contact The
Portal Information Network, 20863
Stevens Creek Blvd., Suite 200, Cu-
pertino, CA 95014, (408) 343-4400;
fax (408) 343-4401; e-mail:
johnw@corp.portal.com.

hen it comes to issues that plague

Internet users, one of the con-
stant occupiers of the top positions is
connectivity. An interesting ap-
proach to the challenge of connectiv-
ity is the Token-Ring. One company
now shipping an ICA-based Win-
dows thin-client device that features
Token-ring connectivity is Wyse
Technology.

Using 10Base-T Ethernet connec-
tivity and PPP for Internet connec-
tivity, the company’s new Winterm
2000 SE family also features a slot for
PC cards. The new card slot is a di-
rect reflection of the importance of
the higher level of security that’s
been driving the market. Not only
does the user benefit from the protec-
tion of this security attribute, but
network administrators and MIS di-
rectors enjoy a greater flexibility in
doing their work .

Typical applications of Token-ring
networks are large corporate struc-
tures, healthcare organizations, and
financial institutions.

The Winterm 2300SE comes in two
different configurations: Modular and
integrated. The modular variety in-
cludes a keyboard and mouse and is
capable of connecting to any WYSE-
vision or VESA-standard monitor.
The integrated version of the system
is outfitted with a 15-in., low-emission

monitor, keyboard, and mouse.

Both the modular and integrated
Winterm 2300SE units start below
$1000.

For more information, contact
Wyse Technology, 3471 N. First St.,
San Jose, CA 95134; (800) GET-
WISE; fax(408) 473-12222; Internet:
http:/www.wyse.com.

nother important, and often con-

troversial, element of Internet and
intranet security is the firewall. Most
enterprises prefer the ready-to-use
software solutions that may not nec-
essarily be the right tool for their
needs. Addressing the niche market
of the small business or departmental
firewall, Technologic and DynaLab
have teamed to produce Interceptor
Internet.

The new out-of-the-box firewall
solution now comes preinstalled on a
Pentium-based PC. In addition, Dy-
naLab is providing localized versions
of Interceptor.

But the feature that really makes
the hardware/software system stand
out is the fact that it’s available in
nine languages. Given the worldwide
nature of enterprises, the multiple-
language feature of the system
makes it ideal for companies with in-
ternational partners. The naming
conventions differ depending on the
language. The English language ver-
sion is named Interceptor and the
non-English version is called United
Nations (UN) Interceptor. The Chi-
nese (traditional and simplified),
French, German, Korean, Japanese,
Portuguese, and Spanish languages
are included in UN Interceptor.

The appliance can protect data at
various physical locations, and seg-
menting departments via multiple
firewalls. Entire security appliances
can be configured and managed from
one local or remote desktop.

Interceptor and UN Interceptor
units are available in configurations
supporting 32, 256, 4096, and unlim-
ited simultaneous network connec-
tions. Pricing begins at $3495.

For more information, contact
Dyna Lab Inc., 2880 Lakeside Dr.,
Suite 237, Santa Clara, CA 95054,
(408) 490-4224; fax (408) 490-2233; In-
ternet: http//www.dynalab.com.




Sometimes You Just Need to
Get it Right the First Time

BoardWizard™ checks your entire PCB
Compatible with all major PCB layout for signal integrity and EMI hot spots —
programs — both Windows*® and UNIX. wwes recommending termination strategies
where appropriate.

nical | Vidw attser 00V

Hanzontal § neecfdiv

[ et}
:
Powerful, accurate Analyze the contribution of IC Spectrum Analyzer
signal integrity analysis.  packaging — a significant EMI compares your boards to
concern for non-surface-mounted ICs. ~ U.S., European, Japanese,
and user-defined EMC
regulations.

4

© 1997 HyperLynx

217641 NE 67th Court
Redmond. WA 98073-357¢
E-mail: sales@hyperiynx.com

{

The HyperSuite. Pre- and
Post-Layout Signal Integrity
and EMC Analysis Software
for Windows®.

Look at your design with
HyperSuite before you leap into
expensive prototyping. Save
just one board turn and the
HypeiSuite pays for itself!

Visit our Web site for the latest
information on HyperLynx's
products and download the
HyperSuite demo — and a free
copy of the Visual IBIS Editor.

www.hyperlynx.com
(206) 869-2320
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“HyperiLyroc

Signal Integrity and EMC Software
for High-speed PCB Design
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EZ As One, Two, Three—Provid-
ing a way for executives to bring
their laptops into meetings to access
workgroup files and sever-based
data, OTC Telecom’s new
AirEZY2400 offering provides users
with a high-performance wireless
Ethernet networking solution.

The roaming network solution
runs at 2.4 GHz, with an effective
data rate of 2 Mbits/s. Although it can
already connect up to six usersina
workgroup without cables, combined
with AirEZY2400-AP (Access
Point), the system connects up to 64
users to any Ethernet environment.

Unique to the AirEZY2400 is its
two adapter units. The adapters elim-
inate the requirement for expensive
receiving equipment to link users to
the network. One unit is installed at
the server or hub, while the other is
installed at the workstation. Peer-to-
peer networking, temporary working
environments, or client/server work-
group applications can now be han-
dled easily without the cambersome
wiring that’s associated with other
products.

The multichannel central access
point, AirEZY2400-AP, raises the ef-
fective data rate to 6 Mbits/s in the
64-connection scenario.

Performing in any Ethernet envi-
ronment, the solution connects work-
stations at the network layer of the
OSI protocol stack. The wireless
LAN adapter needs no additional
software drivers or configuration be-
cause it’s designed to be Plug and
Play. It literally just connects to any
RJ-45 on the Ethernet adapter or PC
card and it’s ready to go.

The LAN adapter transmits at 100
mW by using an omnidirectional an-
tenna to reach a range of 300 ft. to 500
ft. The AirEZY2400-AP permits
users to access three, 2-Mbit/s chan-
nels simultaneously, and it also sup-
ports automatic channel selection.

The Air EZY2400 is priced at $699,
and the AirEZY2400-AP is priced at
$1699.

Additional information on these
products can be obtained from OTC
Telecom, 2036 Bering Drive, San
Jose, CA 95131; (408) 245-6888;
fax (408) 245-8886; Internet:
http://www.ezylink.com.

Building A Better Board—PLX
Technology is betting that its new
PCI 9080 Peripheral Component In-
terconnect bus master chip, 190 (In-
telligent 1/0) Manager messaging
software, and OEM development
kits will inspire embedded systems
manufacturers to adopt the I50 ar-
chitecture. The technology is de-
signed to work independently of the
processor and operating system.
The high performance of the 150
architecture is gained through redi-
recting the I/0 processing to a sub-
system known as the “I/O Proces-
sor.” An embedded CPU (1960,

Adapting To A New Addition—
AdvanSys has added the ABP940-
UW, priced at $195, to its line of ul-
tra-wide SCSI host adapter boards.
The SuperSCSI line is based on an
intelligent software-based SCSI in-
stallation problem analyzer.

The adapter works by using Su-
perInstall to automatically sense and
adapt to the correct hardware envi-
ronment and to configure and install
itself. Through SuperView, an interac-
tive graphical-user interface, the
ABP940-UW lets users examine the

Low Prices For Pump Lasers—
By focusing its energies on bringing
down engineering and manufactur-
ing costs, Ortel Corp. has been able
to lower the cost of its high-power
980 nm pump laser module. The
unit’s output power ranges from 90
mW to 120 mW for erbium-doped
fiber amplifier applications. The re-
duction in price represents a 20%
drop from the market range in com-
parable devices.

In the company’s initiative to
lower its pump laser costs, the Tac-
tical Technology Office of the De-
fense Advanced Research Projects
Agency (DARPA) has been a source
of funding. DARPA, via the IFOG
Flexible Manufacturability Pro-
gram sponsored, in part, Ortel’s cost
reduction efforts.

Used in fiberoptic gyroscopes,
the 980 nm lasers are continuous-

i PowerPC, or 410, to name a few),
i the IO Manager software, and the
' 9080 chip combine to provide the in-
! terface and 190 messaging protocol
| between the PCI bus, 1/0 subsys-
i tem, and the host microprocessor.

i Because the host microprocessor
' no longer needs to process 1/0,
! memory and system buses can per-
| form other functions, thus raising
i total performance.

f For more information, contact
' PLX Technology Inc., 390 Potrero
! Ave., Sunnyvale, CA 94086; (408)
| 328-3502; fax (408) 774-2169; Inter-
i net: http//www.plxtech.com.

status of all devices in the SCSI chain.

The ABP940-UW comprises 8
Kbytes of internal RAM (expandable
to 72 Kbytes), and AdvanSys’ dedi-
cated RISC processor, which frees up
the host system of I/0 duties, and min-
imizes drain on the CPU. It accommo-
dates up to 15 SCSI-1, SCSI-2, and
SCSI-3 devices such as hard drives
and removable storage devices.

Contact AdvanSys, 1150 Ring-
wood Ct., San Jose, CA 95131, (408)
383-9400; fax (408) 383-5793; Inter-
net: http://www.advansys.com.

wave optical pump sources for er-
bium-doped fiber amplifier systems
operating at 1550 nm wavelengths.
They also can be found in in-line op-
tical repeaters, optical preampli-
fiers, and power-booster amplifiers.
As far as device reliability goes, the
lasers achieve theirs through a pro-
prietary nonabsorbing window
structure.

Ortel’s pump lasers have been
qualified at up to 200 mW facet
power levels. The advanced chip
technology has demonstrated fewer
than 500 FITs during lifetests. And,
the package design is of the her-
metic-laser-welded variety.

For pricing information and
availability, contact Ortel Corp.,
2015 W. Chestnut St., Alhambra,
CA 91803-1542; (800) 362-3891;
fax (818) 281-8231; Internet:
http://www.ortel.com.




SIEMENS

RT series relays
are small In size,

but deliver big
performance

Potter & Brumfield Products Division

Siemens Electromechanical Components, Inc.
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RT series relays rise only 0.62"
{(156.7mm) above the PC board, but
they switch up to 16A at 240VAC.
And they provide 8mm spacing
between contacts and coil for more
than 5kV isolation. That's a level of
performance you might not expect
from a relay this small.

The RT doesn't sacrifice life
expectancy, either. Life at various
loads is appropriate for appliances,
HVAC systems, industrial controls,
and computer peripherals.

Check out these features:

e Silvernickel 90/10 contacts

¢ SPST-NO through DPDT contacts

¢ 8, 12, and 16 amp models

¢ Choice of immersion cleanable
or flux-tight enclosure

¢ Withstands 10kV surge

» Sensitive, 400mW coil

e UL Class F insulation system

* UL recognized, CSA certified,
VDE approved

How do we top all that? Easy. We
produce the RT on fully automated
lines for consistent quality, then use
environmentally-friendly, returnable
plastic shipping containers. And we
provide the level of service you've
come to expect from Potter &
Brumfield Products Division, an
1ISO9001/QS9000 company that’s
been delivering dependable,
innovative switching solutions for
more than 60 years.

Find out more. From the U.S. or
Canada, use a touch-tone phone
and our automated fax-response
system. Simply dial 812.386.2561
and request document #7800. Or,
follow the prompts to speak with
your sales representative.

Siemens Electromechanical Components, Inc.
Potter & Brumfield Products Division

200 South Richland Creek Drive

Princeton, IN 47671-0001

Fax 812.386.2072

e-mail: info@ae.sec.siemens.com
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‘A Clearer Vision Of Automation

As is the case with many of the in- | chine vision systems. Making up the

second largest sector of the market
were general purpose machine vision
products, totaling $192 million in
sales. The remainder comprises sales
of image-processing boards and
value-added by system integrators
and OEMs,

Projections for the future look rosy
for the machine vision market. By
year’s end, the market is expected to
top $1.5 billion, growing to $1.7 billion
in 1998. Right before the turn of the
century, the North American ma-
chine vision market will be looking at
$1.9 billion in revenues. Automated
Imaging estimates the market will
hit $2 billion by 2000. Finally, by the
end of 2001, $2.5 billion will be spent
in the machine vision market.

The force driving the North Amer-
ican machine vision market will be in-
creased capital spending for capacity
expansion, productivity, and quality
improvements.

]
tertwined markets in the elec- |
tronics industries, if the semi- E

conductor, electronie, or automotive !
industries grow, so does the machine !
vision industry. Given the number of |
enterprises moving to more auto- E
mated processes, it’s no surprise that !
this market is seeing gains. Accord- !
ing to a new report from the Auto- |
mated Imaging Association, “The |
Machine Vision Market: 1996 Results E
and Forecasts to 2001,” the North !
American machine vision market !
reached $1.3 billion in 1996. :

The figure represents a 13% |
growth throughout the year. Despite E
the fact that the market has slowed !
| since its 54% leap in 1995, last year’s !
growth is respectable enough to keep |
the machine vision industry alive and 1
kicking into the next millennium. E

Of the $1.3 billion in revenues the !
industry saw in 1996, $802 million !
comes from application-specific ma- |

—

The research, conducted by Nel-
low Zuech of Vision Systems Interna-
tional, also points out some interest-
ing facets of the marketplace and
who's playing in it. The study asserts
that of the North American machine
vision market revenues of 1996, over
51% belonged to the electronic and
semiconductor industries, and over
46% of those revenues were derived
from exports of their products. In ad-
dition, the average price of a machine
vision system slipped 8.4%, opening
up more options for startups.

The Automated Imaging Associa-
tion represents 140 companies in the
machine vision supplier, system inte-
grator, end users, and research firm
sectors. The organization promotes
the use of image capture and analysis
technology for industrial and scien-
tific imaging.

For more information, contact The
Automated Imaging Association, P.O.
Box 3724, Ann Arbor, MI 48106; (313)
994-6088; fax (313) 994-3338; Internet:
http//Awww.automatedimaging.com.
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"Surely...
we have a better option than these!"

Yes, you do.

Excess inventory today....student opportunity tomorrow

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

E:\L

P. O. Box 3021 Glen Ellyn, IL
60138 Fax (708) 690-0565




Have Your Old MOVs
Worn Out Their Welcome?

Bring Your Transient Add TransAX™ to other technological
P°.P“|°"°“ Under .c°“"°| innovations such as our Fused Copper™
With Teledyne Solid lead frame construction, Teledyne's
State Relays. industrial SSRs deliver better

thermal protection, superior
current carrying capability,
quest to provide quality, and longer life. They also
fail-safe products, ao | wwuewe offer options and features for
pver-volt.oge protection AP\ TBEDNE a broad range of applications.
is more important than 1GTA SERIES
ever before. Soit's

With today’s constant

Jue
J

smoparsy poar WL

t
1996 So call us today @

probably time to retire ] L 1-800-346-4574,
old, slow devices like ' %ﬁoﬁﬂﬁgﬁ and find out why
MOVs, which can allow e RO cledyne SSRs
pesky transient voltages to sneak IHE YEAR with TransAX™

right through. AWARD bring to life o whole
new generotion of high
Now, you can put transients out of current hondling possibilities.
business with Teledyne’s line of
industrial solid state relays. Featuring “/\"“TELEDYNE RELA
TransAX™ — the transient killer — our 12525 Daphne Avenue
relays are always protected from high Howthorne, California 90250-3
energy. TransAX™ gives them the speed 1-800-346-4574
and stamina they need to absorb transient  Fax: (602) 443-9161
energy and keep on doing their jobs. http://www.teledyner
A business sait of Teledyne Elkctron
Your old MOVs might be effective o Meghery IS
against low-level transients, but they’re
slow and degrade over time. Conversely,
TransAX™ reacts instantly, withstands
voltage spikes to 6000V, and provides a
virtually transient-proof device.
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SGS-THOMSON MICROCONTROLLERS ARE
MAKING THEMSELVES RIGHT AT HOME
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PRODUCT A
HOUSEHOLD WORD

The reason SGS-THOMSON’s 8-bit ST62 family of MCUs is making
itself at home in so many household appliances can be summed up

in one word: Value. ST62 devices deliver more performance in less

space for less money. Even the core is optimized for cost-effective

operation. Add ESD protection and unmatched noise immunity and

you begin to understand why the ST62 is opening doors to consumer

applications that remain closed to ordinary MCUs.

Additional
ST62 MCU
Applications

washing
machine

power tool
heater
UPS
thermostat

scale

programmable
timer

vacuum cleaner

home bus

All ST62s contain ROM, RAM, an 8-bit timer
with 7-bit programmable prescaler and multifunctional
individually programmable 1/0 ports. Also available:
Devices with high-current buffers to directly drive
LEDs or TRIACs, along with a wide range of
peripherals such as PWM and LCD drivers. A wide
operating voltage range and robust design allow ST62
microprocessors to be powered directly from a battery
or the main with minimum external components.

In addition to the extensive ST62 family,
SGS-THOMSON offers other 8-32 bit micro solutions
such as ST7,ST9, ST10 and ST20 families. All of these
products are fully supported with extensive devel-
opment tools including C compilers for most families.
So why not let our micros help make your product a
household word. To find out more fax 617-259-9442,
write SGS-THOMSON, 55 Old Bedford Road,
Lincoln, MA 01773, or e-mail: info@stm.com. And
visit our web site at http://www.st.com

>/

Eervice and lechmology

©1996 SGS-THOMSON Microelectranics. All rights reserved.
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LET OUR MICROS
MAKE YOUR

ST6

The 8-bit MCUs of
choice in automotive
and industrial as well
as consumer appli-
cations. Instruction
set and addressing
modes maximize
code efficiency.

sT7

Powerful industry
standard 8-bit core,
surrounded by
numerous advanced
peripherals. 3K to
48K of ROM with
different RAM sizes.
Choose EPROM
and OTP versions
for proto-typing.
On-chip EEPROM
is also available

for integrated data
storage.

ST9

8/16-bit micro family
fills requirements of
most advanced
computer, consumer,
telecom, industrial
and automotive
applications.

For

Turn Page

More Info



UR 8-BIT MICROS
ARE BECOMING
HOUSEHOLD WORDS
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PROGRAM A/D SERIAL OTHER
DEVICE MEMORY RAM EEPROM INPUTS TIMERS INTERFACE 1/O’s PACKAGE FEATURES
% | ST6200 1K ROM 64 4x8-Bit 1x8-Bit 9 DIP/SO16
% | ST6201 2K ROM 64 4x8-Bit 18-Bit 9 DIP/SO16
%| 576203 1K ROM 64 1x8-Bit 9 DIP/SO16
| sT6208 1K ROM 84 1x8-Bit 12 DIP20/5020
%/ 576209 1K ROM 64 4x8-Bit 1x8-Bit 12 DIP20/SO20 | (e o TRIAC deiver
%| 516210 2K ROM 64 8x8-Bit 1x8-Bit 12 DiP20/S020
%|sT6215 2K ROM 64 16x8-Bit | 1x8-Bit 20 DIP28/5028
%/ 576220 4K ROM 64 8x8-Bit 1x8-Bit 12 DIP20/5020
| sT6225 4K ROM 84 16x8-Bit | 1x8-Bit 20 DIP28/5028
516240 8K ROM 216 128 12x8-Bit | 2x8-Bit SP 16 QFP80 D e .
516242 8K ROM 152 6x8-Bit 1x8-Bit SPl 10 QFP64 TRAC &m‘"’g"z‘(‘}’*'f” A
| 576245 4K ROM 140 84 7x8-Bit | 2x8-Bit SPI n QFP52 '
%/ ST6253 2K ROM 128 7x8-Bit | 2x8-Bit 13 DIP20/5020
%/ 516260 4K ROM 128 128 7x8-Bit | 2x8-Bit SPI 13 DIP20/5020 | auko-relood fimer + LED or
%| 576263 2K ROM 128 64 7x8-Bit | 2x8-Bit 13 DIP20/SO20 | TRIAC driver + PWM
%| 576265 4K ROM 128 128 13x8-Bit | 2x8-Bit SP 21 DIP28/5028
516280 8K ROM 320 128 12x8-Bit | 2x8-Bit SPI, UART 22 QFP100 LCD driver {dot matrix) + outo-reload
| sT6285 8K ROM 288 8x8-Bit 1x8-Bit SPL, UART 12 QFPE0 fimer + LED or TRIAC driver
[ = ey
[ sT7291 8/16/24K ROM 256/384 1x16-Bit 19 DIP28/SO28  conck moddes + peower supply o
= .
ST7294 6K ROM 224 256 1x16-Bit 22| DIP28/SO28 | 4 sprchy modes s WOG
519036 16K ROM 224+256 8x8-Bit | 2x16-Bit SPI+SCI 56 LCC68 WDG + hondshake + Direct y
579040 16K ROM 2244256 512 8x8-Bit | 2x16-Bit SPI+SCI 56 LCCé8 Memory Access
ST9ORS0 224 8x8-Bit | 3x16-Bit | SP42xSC) 56 LcCa4 WDG + 2 handshokes + Dirsct
ST9OR52 _ 224 B 8x5-Bit | 3x16-Bit | SP42xSCl 52 ‘QFPBO Memory Access + 16 MBitoddress |
Abbreviations: Packages:
ADC = Andlog to Digital Converter SPl = Serial Peripheral Interface DIP = Dual In Line LCC = Leaded Chip Carrier
SCl = Serial Communications Interface USART = Universal Synchronous/ QFP = Quad Flat Pack SO = Small Outline
WDG = Watchdog AsynchronousReceiver/Transmitter S = Shrink
Also check out our new ST62 REALIZER
The ST62 REALIZER is a user-friendly tool that assists designers in developing applications based on the ST62 family. A
graphical schematic description of the application is used to automatically generate the executable code for the ST62 and to run
simulations for verification of the program function. The complete tool set runs under Microsoft WINDOWS® environment.
‘\aa‘6 v‘ * -
o S om S For more information fax 617-259-9442
MO D ) Complete product information at hitp://www.st.com
jpreys S0
éeﬂ‘cesv qe‘s,‘_,-— —
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MEETINGS :

FEBRUARY 1998

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

MARCH 1998

Sixth Annual Embebbed Systems Confer-
ence East, Mar, 31-Apr. 2. Chicago’s Navy
Pier Festival Hall, Chicago, IL. Con-
tact Miller Freeman Inc., 600 Harri-
son St., San Francisco, CA 94107;
(415) 905-2354; fax (415) 905-2220; In-
ternet:
http://www.embedsyscon.com/.

APRIL 1998

Southeastcon ‘98, Apr. 10-15. Hyatt
Regency, Orlando International Air-
port, Orlando, FL. Contact Parveen
Ward, ECE Dept., University of Cen-
tral Florida, Orlando, FL 32816; (407)
823-2610; fax (407) 823-5835; e-mail:
pfw@ece.engr.ucf.edu.

MAY 1998
IEEE International Conference on Evolu-
tionary Computation, May 3-9. Ankorage,
AK. Contact Patrick K. Simpson, Sci-
entific Fishery Systems Inc., P.O.
Box 242065, Anchorage, AK 99524;
(907) 345-7347; fax (907) 345-9769; e-

mail: scifish@akaska.net.

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

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

Seventh IEEE International Fuzzy Systems
Conference, May 3-9. Anchorage, AK.
Contact Patrick K. Simpson, Scien-
tific Fishery Systems Inc., P.O. Box
242065, Anchorage, AK 99524; (907)

345-7347; fax (907) 345-9769; e-mail:
scifish@alaska.net.

IEEE/IAS Industrial & Commercial Power
Systems Technical Conference (1&CPS), May
4-7. Edmonton, Alberta, Canada.
Contact Marty Bince, Modicon
Canada Ltd., 5803 86th St., Edmon-
ton, Alberta T6E 2X4, Canada; (403)
468-6673; fax (403) 468-2925.

IEEE International Conference on Acoustics,
Speech & Signal Processing (ICASSP “98),
May 12-15. Seattle Convention Center,
Seattle, Washington. Contact Les E.
Atlas, Dept. EE(F'T 10), University of
Washington, Seattle, WA 98195; (206)
685-1315; fax (206) 543-3842; e-mail:
atlas@ee.washington.edu.

JUNE 1998

IEEE/MTT-$ International Microwave
Symposium (MTT 98), June 7-12. Balti-
more Convention Center, Baltimore,
MD. Contact Steven Stitzer, West-
inghouse Electric Corp., P.O. Box
1521, MS 3T15, Baltimore, MD 21203;
(410) 765-7348; fax (410) 993-7747.

USENIX 1998 Technical Conference, June
13-17. Marriott Hotel, New Orleans,
Louisiana. Contact USENIX Con-
ference Office, 22672 Lambert St.,
Suite 613, Lake Forest, California
92630; (714) 588-8649; (714) 588-9706;
e-mail: conference@usenix.org; In-
ternet: http://www.usenix.org.

JULY 1998

IEEE International Geoscience & Remote
Sensing Symposium (IGARSS ‘98), July 6-10.
Sheraton Seattle, WA. Contact Tammy 1.
Stein, IGARSS Business Office, 2610
Lakeway Dr., Seabrook, TX 77586-1587,
(281) 291-9222; fax (281) 291-9224; e-mail:
tstein@phoenix.net.

IEEE Power Engineering Society Summer
Meeting, July 11-17. Sheraton Hotel,
San Diego, California. Contact Terry
Snow, San Diego Gas & Electric, P.O.
Box 1831, San Diego, California
92112; (619) 696-2780; fax (619) 699-
5096.

IEEE Power Engineering Society Summer
Meeting, July 12-16. Sheraton San
Diego Hotel & Marina, San Diego,
CA. Contact Terry Snow, San Diego
Gas & Electric, P.O. Box 1831, San
Diego, California 92112; (619) 696-

2780; fax (619) 699-5096; e-mail:
t.snow@ieee.org.

IEEE Nuclear & Space Radiation Effects
Conference (NSREC “98), July 20-24, New-
port Beach, California. Contact Jim
Schwank, Sandia National Laborato-
ries, Post Office Box 5800, MS-1083,
Albuquerque, New Mexico 87185-
1083; (505) 844-8376; fax (505) 844-
2991; e-mail: schwanjr@sandia.gov.

AUGUST 1998

AUTOTESTCON ‘98, Aug. 24-27. Salt
Palace Convention Center, Salt Lake
City, UT. Contact Robert Myers, My-
ers/Smith Inc., 3685 Motor Ave.,
Suite 240, Los Angeles, CA 90034;
(310) 287-1463; fax (310) 287-1851; e-
mail:bob.myers@ieee.org.

OCTOBER 1998

IEEE International Conference on Systems,
Man, & Cybernetics, Oct. 12-14. Hyatt Re-
gency La Jolla, LaJolla, CA. Contact
M.A. Jafari, Dept. of Industrial Engi-
neering, Rutgers University, P.O.
Box 909, Piscataway, NJ 08855; (908)
445-3627; (908) 445-5467; e-mail: ja-
fari@gandalf.rutgers.edu.

NOVEMBER 1998
IEEE Global Telecommunications Con-
ference (Globecom ‘98), November 9-
13. Sydney, Australia. Contact Sam
Reisenfeld, School of Electrical En-
gineering, University of Technology,
Sydney, Post office Box 123; Broad-
way, NSW 2007, Australia; (61) 2-
330-2435; e-mail:

samr@trnasmit.ee.uts.edu.au.

DECEMBER 1998

12th Systems Administration Conference
(LISA “98), December 6-11. Marriott Ho-
tel, Boston, Massachusetts. Contact
USENIX Conference Office, 22672
Lambert Street, Suite 613, Lake
Forest, California 92630; (714) 588-
8649; (714) 588-9706; e-mail: confer-
ence@usenix.org; Internet:
http://www.usenix.org.

JANUARY 1999

Annval Reliability & Maintainability
Symposium (RAMS), Jan. 19-21.
Washington Hilton, Washington,
DC. Contact V.R. Monshaw, Con-
sulting Services, 1768 Lark Lane,
Cherry Hill, New Jersey 08003;
(609) 428-2342.
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Re-Introducing Year 2000-
Compliant Clocks from
Dallas Semiconductor

In 1992, Dallas Semiconductor introduced the first Y2K-
compatible clock. We figured that barring the destruc-
tion of Earth by hostile aliens, January 1, 2000 is coming
and we’d better help our customers get ready for it.

As the millennium creeps ever closer, operating system
manufacturers and application software developers are
working to convert from a 2-digit to a 4-digit year sys-
tem. The date-handling algorithms in millions of lines
of code will have to be updated; entire database systems
may have to be redefined and rebuilt to incorporate 4-
digit years. All in all, an overwhelming undertaking.
However, with all due respect to these activities, we hum-
bly ask whether such changes are being made on a firm
foundation.

A Hardware Fix

Of course you expect the operating system to return a 4-
digit year to any application program that asks for the
date after you’ve upgraded to Y2K-compliant software.
We suggest you should also expect the real time clock to
return a 4-digit year to the operating system. While it’s
true that the 2-digit date that other clocks output can be
changed in the operating system or through application
software, are you absolutely certain that your system will
give the correct date and year when 2000 rolls around?

All Dallas Semiconductor Year 2000-compatible clocks
extend the 2-digit year to 4 digits with the addition of a
century counter. As the time changes from 11:59:59 p.m. on

12/31/1999, they will actually roii over to
12:00:00 a.m. - 01/01/2000 and not even think about it.

As a matter of fact, the Y2K clocks will even show
02/29/2000 without breaking into a sweat.

Added Benefits
Dallas Y2K clocks do more than just tell the correct time.
Here are some useful features they provide:

* 114 bytes of user RAM to store any critical data
requiring nonvolatility

» From 128 bytes to 8Kbytes of extended, general-
purpose RAM to store even more critical data

* 43V or +5V operation gives flexibility

* Power control circuitry supports system power-on
from a date/time alarm, a key closure or a modem
ring detect signal, allowing the system to be pow-
ered up remotely or with no one present to perform
a regularly scheduled task

*  QOutput a 32 kHz square wave signal each time sys-
tem power is applied, making these ideal devices
for systems with processors requiring a clock at
power-up

For more information on how a Dallas Y2K clock can
help you avoid undesirable surprises in the millennium,
give us a call and monitor our Web site (http://
www.dalsemi.com/) for announcements. More Y2K
clocks are on the way.

£ DALLAS

SEMICONDUCTOR

Millions of systems are already Year 2000-compliant because they use
Dallas Semiconductor Y2K clocks. Got one?

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
READER SERVICE 122



M Highlights and insights from the frontline of the communications revolution

Super Chip Is The First To Get
The Cable Modem Down To Size

Industry Demands For Products To Be On The Superstore Shelves At
Less Than $200 Continues To Spur Very Fast Integration Efforts.

ndustry pundits are telling
I us that the consumer price

for the subscriber cable mo-
dem must be under $200 for
them to be widely accepted.
That price will,of necessity, be
the one seen in the electronics
superstores, and by working
the costs backwards to the
manufacturing end it seems
that the price of a single IC
for the communications de-
signer must be around $25.
. This single IC must contain
both the receiver for the
downstream channels and the
transmitter for the upstream
data link for interactive
and/or Internet access.

Stanford Telecom’s STEL-
2176, their “Super Chip,” is the
first commercial IC to combine
these functions. They are closely mon-
itoring the work of the MultiMedia Ca-
ble Network Systems (MCNS) Group,
which is moving ahead at a rapid pace
to obtain commercial solutions (see
“The cable industry unveils its oun
cable modem standard,” p. 70). Solu-
tions also must be compliant with the
current, but lagging, work of the
IEEE 802.14 Standards Committee,
the international DAVIC (digital au-
dio-visual committee), and the Euro-
pean DVB (Digital Video Broadcast-
ing) Project.

The IC contains the previously sep-
arated downstream demodulator and
the upstream modulator ASICs (Fig.
1). But until standards continue to

Paul McGoldrick

.........

progress, the media access control |
(MAC) will still be on a separate |
FPGA, the STEL-1133. The chipisa |
0.35-um, 3-V part. !

By year’s end, the part will be rere- |
leased as the STEL-2177, fabricated |
on a 0.25-um process, still at 3V, and |
with the same target price. At that i
time, the part also will have the MAC !
integrated on board. :

The downstream demodulator has |
16-, 64-, and 256-quadrature ampli- .
tude modulation (QAM) capability
with switchable Annex A & B forward i
error correction (FEC), allowing for !
the chip to meet both DVB/DAVIC |
and MCNS/IEEE 802.14 require- |
ments. The upstream burst modulator |

I can produce binary phase-
' shift keying (BPSK), quadra-
. ture phase-shift keying
(QPSK), and 16 QAM with
FEC, and covers both the U.S.
range up to 42 MHz and the
extended DAVIC band to
65 MHz. It is expected that

QPSK will be the

modulation of choice
1 the upstream.

What's Inside?
On the receiver side of the
chip, the down-converted sig-
nal passes through an external
IF amplifier and filter at either
the U.S 44-MHz or European
36-MHz standards with a
bandwidth of 6 and 8 MHz, re-
spectively (Fig. 2). Gain and
frequency control signals are
available from the STEL-2176 to the
IF, which directly feeds an on-board,
high-frequency, 10-bit analog-to-digi-
tal converter (ADC) being sampled at
25 Msample/s (the external crystal os-
cillator is operated at approximately

1 25 MHz.) The digital IF passes

through a 4-sample/symbol interpola-
tor into the direct digital down con-
verter (DDC). The converter pro-
duces the baseband data signals plus
both analog and fast digital automatic
gain control (AGC) and automatic fre-
quency control (AFC) signals. A feed-
back loop from the adaptive equalizer
also corrects inter-symbol errors.

The received signal level can be at 2
V pk-pk within £15 dB with a signal-
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COMMUNICATIONS TECHNOLOGY SUPER CHIP FOR CABLE MODEMS |

to-noise ratio (SNR) of 17 dB (16
QAM) to 30 dB (256 QAM) for a cor- h°=:" A ::rmm

l rected bit-error rate (BER) of 108, TR e MR : T '
Symbol rates can be handled from 5 to 3 i [ |
5.360537 Mbaud within a 6-MHz band- Downstream ) ' STEL-2176 '
width, and 6 to 6.952 Mbaud with an 8- (ldAM bR oo : Downstream 1
MHz bandwidth. Motutater ' Highirequency network | 16/647256 OAM |

The data passes through a pro- I = Dewaskoan t r_ ooz g

I grammable Nyquist filter (set from
0.12 to 2.0) and into the clock-recovery

2 IJH' 50-750MHz  y | I“"
iplexer \ iplexer Upstream
G i A L BPSK/QPSK/16 GAM

e

|

i I )

circuit, which drives one side of the Upstream 1 Upstream 5 - 65 MHz : modulator :

l clock synthesizer PLL. The adaptive receiver : I ]
l channel equalizer is a high-speed, 20- {QPSK) l ! ' !
tap circuit, which will equalize up to 2 3 : 1
ms. The completion of the digital car- Media \ i Subscriber |
rier-tracking loop is implemented so access ! ! MAC '

| that data acquisition is less than 50 ms control 1 ', STEL-1133 |
| for256 QAM. (MAC) ) | |

The FEC path consists of a de-
mapper and Viterbi (4/5) differential
decoder, frame syne circuits, and ade- | 1 Depicted is the basic arrangement of a high-frequency, duplex, cable system with the STEL-
interleaver followed by a Reed- | 2176 providing a nearly-single chip solution for the set-top modem. ‘
Solomon decoder (128,122 for

Annex B and 204,188 for An- ) Fo = 44/36 MHz
nex A) to provide the system e 44 MHz 1stiFoutput  BW=6/8 MHz
output. Deep de-interleaving down comverier 36 MHz > ‘
(above 12) can be achieved N l
with externally-connected | [Eo==-==--=f-c-------------—-—------~- Downsiream receiver_ ‘|
RAM. (The standards seem to |
I be heading toward 128 as the Al s"'“d'
| deepest de-interleave to be Programmable Clock ch::r::f De-mapper dl:::l::
I provided for.) The microcon- 0'?2"“'352 | recovery ["| equalizer [ |, Viterbi (204188 [
troller interface allows for izut) {201aps) SRl and 128,122)
SPI or parallel connection to I i
the MAC. v - L Clock :
Stanford Telecom holds a Micro controller interface okt Frame sync De-interleaver
U.S. patent involvedintheup- | ___ ____ _ I _______________ 1_ ;
| stream modulator implemen- [REREALE 2 ST SIG a8 - dhge o8 5T T i
tation. Patent #5,412,352, Micro controller (SPI, parallel) é\,) Downstream External RAM
“Modulator having direct digi- (t, addes, skl S
tal synthesis for broadband
RF transmission,” is already |(b)
'l under some pressure. How- Diff. encoder control '
ever, the upstream data input Serambler :
| feeds a Reed-Solomon (two Modulators s
polynomials, 3<N<255, cos Serial
0<T<10) encoder into a pro- Gl . Pl =s Bit to data Reed- input
grammable polynomial scram- s s EZ [ it | Scrambler = solomon - |
bler and two-channel differen- | Upstream 2 55 =Y g encoder encoder ‘
tial encoder (which can be | output i & .
turned on and off) through 5-65 24t f
dual, roll-off-programmable Wiz —{ Numericall Clock
= Y R-S frame
4| Nyquist filters to the dual in- T controlled generator syne .
Y| terpolators (Fig. 2, again). oscillator ‘
= The sine and cosine modu-
3 lators are fed from the sepa- S |
k4| rate upstream oscillator, clock Upstream clock ‘
8| generator. and numerically crystal oscillator
8| controlled oscillator. The quad- |
4| rature modulator outputs are 2 A block diagram of the Stanford Telecom Super Chip, the STEL-2176. The IC provides a 16/64/256-QAM
g summed and fed directly to a demodulator (a) and a BPSK/QPSK/16-QAM upstream modulator (b). ‘
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Source and measure capabilities

First we doubled the function,

70130 A K VLT

Model 2400

now we’ve tripled the choice.

Just like the original Model 2400, the two new
additions to the Keithley SourceMeter”
line combine sourcing and measurement in single,
high throughput, DC parametric test systems. The high
voltage Model 2410 and high current Model 2420
extend the range of these capabilities for high speed,
precision testing of a wider range of electrical
components, giving you a better return on investment.
In addition, you can bundle each member of the
SourceMeter family with a broad selection of compatible
accessories, including switching systems. The result
is complete, efficient, multi-point solutions
for production testing or off-line characterization.
For your free brochure, contact Keithley today.

Model 2410 Model 2420

3'5“ ... .
Q'\s\x .\‘\\.'1“-6 ! J
S

KEITHLEY

CDIREGT,

Specifications
Dynamic Range 1 year basic accuracy:
2400 2410 2420 Max system speeds: External interface: (5%-digit resolution)
Voltage ~ +200V £100V 160V Pass/fail = 500us IEEE-488 (SCPI) Volts 0.01%
Cument  +1A/20V +1A/20V +3A/20V Tomemory = 500us RS-232 Amps 0.02%
+100mA/200V  +20mA/1100V  +1A/60V To I[EEE-488 = Ims Digital 1/0 Ohms 0.04%
Power 22W 2w 66W Range change = 13ms Component handler

Internally programmable measurement sequence up to 100 points.
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LIRS TLINITAN SUPER CHIP FOR CABLE MODEMS |

| 10-bit ADC to provide the RF output
| between 5 and 65 MHz.

[ The RF output level is 960 mV peak
| into 50 Q, while the symbol rate that
| can be handled is between 0.128 and
{ 4.096 Msymbol/s. The step size of the
| RF carrier frequency is <10 Hz, while
| the transmit clock frequency is within

50 ppm or can be locked to the cable
headend. The typical preamble length
is expected to be 16 symbols, and the
design ean handle from 0 to 127 with
variable burst lengths up to the con-
tinuous mode.

The chip is highly programmable to
allow for existing and developing stan-

dards, and other optional clock plans
can be implemented for both down-
stream and upstream. The MAC pro-

vides automatic data sync for the up- |

stream transmission, and a
svnchronized clock with the serial bit
or baud-rate output data. The MAC
also gives a QAM acquisition flag, an

|
|

|
I
?
|
i
|

The Cable Industry Unveils Its Own Cable Modem Standard

that the cable television industry has amassed in

hopes of boosting its flagging revenues and staving
off attacks on its empire by a horde of emerging technolo-
gies. Most cable operators agree that their best hope is to
roll-out reasonably priced, [P-based, 2-way multimedia
and high-speed data services ahead of the competing
telco-based ventures. To coordinate their efforts, they
formed the Multimedia Cable Network Systems (MCNS)
Group in cooperation with their industrry R&D consor-
tium, CableLabs, Louisville, Colorado.

Moving very quickly, MCNS unveiled a draft specifica-
tion for cable modems last December, and its RF interface
portion was updated and ratified at the Cable ‘97 show this
past March. Its stated purpose is to “allow transparent bi-
directional transfer of Internet Protocol (IP) traffic, be-
tween the cable system headend and customer locations,
over an all-co-axial or hybrid-fiber/coax (HFC) network.”

When completed, the specification will define functional
requirements and interface protocols for all the elements in
a cable data system, including headend equipment, cable
modems, and their interfaces to customer premises equip-
ment. Under the plan, cable modems will employ the
TCP/IP and point-to-point protocols (PPP) to allow connec-
tion with World Wide Web sites, or any other IP service.

Robert Cruickshank 111, director of Digital Network
Technologies at CableLabs, explained that the entire
MCNS specification will be a formidable body of work,
probably requiring one or two more years to complete.
The MCNS members are currently developing priorities
to decide which features and functions will be developed
and tested first. Efforts have already begun on the MAC
and PHY, along with protocols to implement security, IP,
and simple network management (SNMP).

The recently approved version of the RF interface de-
fines the physical and logical interfaces between a cable
modem and its associated cable network, a cable network
to a headend, and a media access control (MAC) for all de-
vices using the cable. Since only 15% of the cable net-
works in operation today have infrastructures that sup-
port two-way data, the specification also gives operators
the option of using a telephone line for upstream commu-
nication between the subscriber and headend.

The standard describes the building blocks required to
build a network capable of sending digital data to sub-
seribers at up to 30 Mbits/s across distances up to 100
miles. Downstream transmission will be done over one or

c able modems are one part of the technological arsenal
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more unused 6-MHz video channels within the broadcast
cable spectrum, using either 64-or 256-state QAM. This
data will be sent from the headend across a coax or fiber
backbone to a local node where it will be simultaneously
broadecast over cable to a sub-network of of 200 to 2000
homes. Thanks to a data packet addressing scheme
adapted from Internet protocols, only the data packets in-
tended for for a particular user will be intercepted by
their modem.

The upstream RF channel for data returning to the
headend is located in the 5- to 42-MHz sub-split band, just
below the normal cable channels. Upstream data modula-
tion can employ either QPSK or16-QAM. This can sup-
port data rates of between 320 kbits/s and 10 Mbits/s, de-
pending upon the equipment used and channel conditions.
The upstream channel will also be shared by hundreds of
users, using a carrier sense, multiple access, collision de-
tect (CSMA-CD) MAC protocol to manage traffic.

It is hoped that, once finished, the MCNS standard will
be a foundation upon which equipment manufacturers can
build interoperable products, using standard semiconduc-
tor products (such as the Stamford Telecom modem de-
seribed in this article) wherever possible. Broadcom
Corp., Irvine, Calif., among others, has already intro-
duced a 3-part modem chip set that will be integrated into
a single die later this year. By taking advantage of
economies of scale and common technologies, manufactur-
ers should be able to enjoy large cost- as well as time-to-
market savings.

While the finalization of the standard should be a big
step towards interoperability of equipment between
manufacturers, a true plug-and-play environment may
take a while longer. Details for issues like security and
network management will need to be hashed out some
more before cable operators can mix-and-match equip-
ment from different vendors at will.

Despite initial growing pains, the MCNS specification
could provide the cable industry with a solid path for ex-
pansion of its services and resultant revenues. Plans are
already under way for accommodating advanced features
into the specification as the need arises. Cable networks
of the future may carry data interleaved within MPEG
digital video frames, and subscribers may be able to ac-
cess real-time multimedia over the Internet using the
quality of service (QOS) and resource reservation
(RSVP) protocols adopted by the new IPv6 protocol.

Lee Goldberg
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The analog, digital and mixed-mode circuit simulator that really moves!
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COMMUNICATIONS TECHNOLOGY SUPER CHIP FOR CABLE MODEMS |

SNR, and an FEC error-count read-
out.

Evaluation Board

A STEL-2176 evaluation board is
available with the MAC STEL-1133
FPGA allowing for flexibility in the
way it can be programmed into spe-
cific customers’ environments. Digi-
tal test pins are provided for easy
monitoring of the functional timing
relationships. For the upstream oscil-
lator, a 102.4-MHz crystal oscillator is
on-board. With the output modulated
carrier programmable to about 40%
of the oscillator frequency, this allows
testing up to 40 MHz. An external
clock (at +10 to +13 dBm) also can be
selected to cover the full output
range to 65 MHz.

The evaluation board’s operating

| modes can be modified by writing new

values to the STEL-2176 and the
burst controller’s registers. These reg-
isters can be read and written through
a graphical-user interface (GUI) that
comes with the board. The GUI soft-
ware allows the user to select options
such as different modulation methods,
preamble size, and interpolation ratio
on a PC running Windows 95 (F'ig. 3).
Communication is on a serial com port.
At power-up or reset, the default val-
ues are for repeating QPSK modula-
tion (50%) centered at 10 MHz.

Menus on the GUI include the abil-
ity to only view the registers or to al-
ter a register feature on the main dia-

22140008 13 MAR 1997
v
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4 A typical spectrum analyzer display of the STEL-2176’s upstream QPSK modulation of 1.28 |

Msamples/s at a center frequency of 10 MHz.

log box. The main parameters, the
control signals, and the finite impulse
response (FIR) coefficients can be
modified in separate parameter-entry
screens. On the main parameters
screen, all the fields are programma-
ble with the TAB key moving the cur-
sor from field to field (Fig. 3, again).
The CONFIGURE button downloads
all the parameters to the evaluation
board and a traffic light icon indicates
the status of communications.

& Stanford Telecom 2176 Evaluation Board =[x
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3 An exduipl? Vofr a GUI screen for changing the m;il; Eprcilmmeters on tin $m-21 76 evuluminolrlw
board giving control of sampling, burst, modulation and timing.

Within the window, the master |
clock frequency must be set to the ac- |
tual clock rate (here, 102.4 MHz),
while the relationship between inter-
polation ratio and symbol rate are
connected by a clock that equals 4
times the interpolation times symbol
rate. When either the interpolation
ratio or symbol rate are entered by |
the user, the software calculates the
remaining parameter. The interpola-
tion ratio determines the sampling
rate of the FIR filter while the symbol
rate of the modulator is one-half the i
data rate for QPSK and one-fourth
the data rate for 16 QAM.

The sum of the burst parameters
cannot exceed 16384 with a preamble
between 0 and 255 symbols, a mini-
mum packet length of 1, and a maxi-
mum of 16383 minus the guard minus
the preamble, with a default of 512
symbols, and a guard time that is a
minimum of 2 symbols. Default on the
guard time is 526 symbols giving a
preamble plus guard of 526 symbols to
offer a 50% duty cycle with the packet
length BER testing. t

Frequency can be quickly changed by
going between three preset codes while
the outpat attenuation can be varied in 1-
dB steps from 0 to 15 dB. The “Freeze
NCO SIN output” collapses the I-axis
and can be used in the BPSK mode to ro-
tate the constellation 45°, while the in-

-




. closely:.

When was the last time you were glad somebody noticed all your faults? Nobody
likes criticism. But getting the fastest and most accurate verification of your electronic chip
design before going to glass can make you look great. Especially if catching hard-to-find
errors can mean the difference between meeting time-to-market goals and facing disaster.

Where to look first? Cadence Physical Verification—where DRACULA] DIVA] and the latest
generation, VAMPIRE" catch the errors others nuss. Fast.

With tens of thousands of designs verified and

millions of dollars saved in re-fabrication costs,
our software tools have verified more of
today’s deep submicron designs than
anyone else’s. It’s no wonder that over
90% of IC houses worldwide turn
to Cadence Physical Verification.

See how good close scrutiny
can feel. Look into Cadence’s
entire suite of Physical
Verification solutions at
www.cadence.com or call
1.800.746.6223 and get the
recognition you deserve.

[cadence

PHYSICAL
VERIFICATION
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CLLULIEY Y MODEMS

Download Your FREE Working Demo Kit

Web - www.intusoft.com, email info@intusoft.com
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vert spectrum function reverses the I-
axis to interchange the upper and
lower sidebands of the spectrum.

In addition, the modulation type
and mode for the upstream signal can
be changed as well as the sources for
both preamble and data from either
on-board or external SRAM. A bit and
syvmbol mapping window is provided.

On the screen for Control Signals
(not shown), the Reed-Solomon en-
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Software that makes Transformer and Inductor Design Easy!

READER SERVICE 136

It’s True!

Analog Simulation Really Works...

By year’s end, the
part will be rereleased

as the STEL-2177,

fabricated on a 25-um
process, still at 0.2 V

..when you have the right software tools. With ICAP/4,
The Virtual Circuit Design Lab, you can simulate the toughest
System, IC, and Board-level designs with the greatest of ease.

You said you would do more simulation if gine can be enabled with either hard-

the tools were easier to use. Well here L -

= e

you go!

¢ Ease of Use for The Beginner,

Power For The Professional £

ware or software control, as can the
scrambler and differential encoder
control for changes in the synchroniza-
tion, initial, mask, primitive polynomi-
als, block-code parameters, and MSB

-
With ICAP/4 you can sweep ANY circuit variable . g - o . 2.
from the schematic and instantly view the results. o or LSB locations or sources for first

Seamless schematic-simulator integration makes it - g bit in serial conversions.
easy to see the effects ot design changes. On the FIR screen, the filter may
be completely bypassed or the shape
can be changed between raised-cosine,
root-raised-cosine, or a user’s custom
shape. The bandwidth can be set be-
tween 0 and 1.0 with a display of coeffi-
cients following such changes; the cal-
culated coefficients can be scaled
down to avoid saturation of the accu-
mulators in the STEL-2176.

A typical spectrum from the up-
stream output of the STEL-2176 shows

a 10-MHz modulator output frequency

resured e vow esn ValderWopion | wih QPSK modulation (Fi. ),
[ U tched Service & S rt TIP Iég‘%rl‘i AVAILA]?][LITzi 1
‘ ¢ Unmatched Service uppo he -2176 is now sampling and wi
. ><>Q Network Version (No Protection Key F?e‘c);uired) be in full production by this Siptegnber ma

Qualified EE's Ready To Answer Your Questions 100-lead TQFP. It is priced at $25 each in

AN f » ) 100,000-unit lots. The evaluation board is
Free SPICE Modeling Service awailablewow.

¢+ Unmatched SPICE Power ‘
Interactive Native Mixed Mode SPICE 3F and
XSPICE based simulator with unlimited circuit size
Simulate all types of designs: Power, ASIC, RF,
Analog, Digital, Electro-Mechanical

Advanced Features: AHDL Modeling, BSIM3 v3
MOS model, Simulation Alarms, Scripting Language

¢ Bigger SPICE libraries than
ANY other vendor
9000+ models with more model types than any
other vendor! Special RF and Power Libraries!

¢+ Powerful New Schematic and
Design Validation Options

Intusoft's new SeiceNET schematic entry
program is packed with features that make
SPICE easier to use than ever before. With the
Analysis and Convergence Wizards, for
instance, no knowledge of SPICE syntax is

State-of-the-Art Convergence Algorithms

Powerful Behavioral Modeling Enhancements
NEW... Visual Basic/OLE Interface

= ~ = = < i » Windows, 95, NT, DOS, Macintosh, Power Mac Stanford Telecommunications Inc., Tele-
g N\ ¥ Upgrade Path from lower cost tools gﬂm Com[en’lggcatwns /4 7'03111&18' 480 :;_ﬂl‘(l Dr),
— : . unnyvale, CA 94089; (408) 745-2660; fax (408
= WIERHIBIENER ;900 0d5 541-9030; e-mail;' rpg.rrwrke;ing@stelhq.com;
= J , Internet: hitp:// .stelhq.com. CIRCLE 500
2 3 Download Your FREE SPICE Simulation Kit, | "¢ "7 e seiaen

z gnetics App Notes, and FREE Model Libraries! o

2 esigner . ; How VALUABLE CIRCLE
s A, Web Site: http://www.intusoft.com HIGHLY 501
z S— email: info@intusoft.com MODERATELY 502
& r—— y { LI s

g i | Pa—, Simply The Best SPICE At An Unbeatable Price! S o
= ’ntUSOft P.0. Box 710 San Pedro, CA 90733-0710 Tel. 310-833-0710, Fax 310-833-9658
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GET UNPLUGGED FROM OID Dispray IDEAS

Kent ChLCD No Power Disprays

Ready to get unplugged from the energy-robbing LCD displays you're g.
now using? KENT Displays’ ChLED (Cholesteric Liquid Crystal Dis-
play) technology offers a solution for your electronic products.

Energy 21600
Comparisons

1/8 VGA 100 dpi
ChLCD vs STN

ID ChLCD
Il sTh

2

20000

BREAK THE BATTERY-DRAIN BARRIER

Since ChLCD reflective and transparent textures are both stable
states, an image can be displayed indefinitely without consuming
battery energy — for seconds, hours, weeks, months or even years.

15000

10000

Easiest 10 Reap ReFiECTIVE TECHNOLOGY

Compared to conventional LCD) technologies, ChLCD displays offer §

better reflectiveness, 360 degree viewing cone and exceptional day-

light contrast, even in direct sunlight, all without backlighting, = md md nd
STANDARD OR CUSTOM DISPLAYS AVAILABLE o Shaes 2T
Standard ChLCD displays and modules are available in 1/8 and Unnlike STN displavs which use

1/2 VGA sizes in colors to meet your needs. Have a special applica- lo continuously refresh images,
tion? Kent Displays offers ChLCD displays and modules custom de- ChLCDs do not require refreshing to

signed to your requirements. keep energy usage to a minimum.
Ask FOR THE Facrs

To learn more about this technology that enables you to do -ﬂ
more, ask for this information package today. — — — — — — —

DISPLAYS
H-’ KEN INCORPORATED
A MANNING VENTURES BUSINESS UNIT

Kent Displays, Inc.e 343 Portage Boulevard » Kent, OH 44240 o Phone: 330.673.8784 » Fax: 330.673.4408 o E-mail: 73360.2157@compuserve.com

Products and technologies of Kent Displays, Inc. are protected by the following patents: Uniles S.ates; 5,463.363; 5,43" 811- 5,384.067; 5,251,048. People's Republic of China; 92103952 2. 1srael; 101,766,
Taiwan; 80140563 1. PCT (EP, Canada, Korea, Japun and Norway)- 92/03504; 9209367. Gher Patents Pending,
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The Newest
CompactPCPTechnology... =

(in our solar sysle@"

.

g

-4
The PCIPPC is the first PowerPC computer cgﬁated on “‘s
a 3U Eurocard for the CompactPCl standard. The 4“
PCIPPC’s small form factor, high performance and I/'O
expandability make it the ideal solution for embeddeds. .
system applications in real-time machine cantrol,

warp speed communication or interterrestrial data
acquisition systems. Beam up to our World for more
information!!! http://www. com

A A \
Visualize the World With GESPAC. .. %-
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Innovative Embedded Solutioni
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COMMUNICATIONS TECHNOLOGY

DUAL-FREQUENCY CELL-PHONES

Multimode Cellular /PCS Handsets:
The Quest For The Ultimate Phone

It's Pandemonium In The Wireless World! Here’s A Look At The
Key Issues And Technical Challenges Engineers Are Facing
When Designing Handsets For This Rapidly Changing Market.

Lee Goldberg

n the turbulent world of wireless communica-
I tions, it’s difficult to decide whether to feel sor-

rier for consumers or engineers. Thanks to a
misguided experiment in “free market dynamics,”
the North American airwaves have become a free-
fire zone where both designers and users are
caught in a shoot-out between the incumbent 800-
MHz cellular providers and the personal commu-
nication system (PCS) operators conducting in-
surgent operations at 1900 MHz.

Adding to the confu-
sion is the emergence of
three digital air inter-
face standards (TDMA,
CDMA, and GSM), each
competing for its share
of the market. In this
environment, it’s diffi-
cult to tell which combi- g
nation of these tech-
nologies should be
stuffed into a handset to
make it most useful.

It will be at least two
to three years before
consumer trends coa-
lesce and attrition
among providers de-
cides which services
will dominate the scene.

SPECIAL
REPORT

While most urban areas will see the arrival of
CDMA or TDMA cellular service in the next two
years, it will take considerably longer to deploy a
digital infrastructure in less densely populated ar-
eas. Since there is less incentive to move quickly in
these outlying areas, we can expect to see islands
of digital service floating in an ocean of analog-
only coverage well into the next century.

Market forces should eventually consolidate or
harmonize the competing networks to give sub-
scribers universal digi-
tal coverage. From to-
day’s vantage point,
however, it’s difficult to
tell how long it will be
before a digital phone
infrastructure emerges
in the U.S. that’s as
8 seamless as the older

. AMPS system. For this
" reason, nearly all 800-
MHz digital handsets
now on the market also
can access the AMPS
B network in their fall-
" back mode.
. PCS has followed a
similar pattern, placing
its first networks in ur-
ban areas where it can

In the interim, we can attempt to make some edu- Art Courtesy: Moforola  attract the most customers. While PCS service

cated guesses about which technology combina-
tions will be most successful, and examine the tech-
nical challenges of implementing them. First, let’s
take a quick look at the environment that these
phones will be operating in.

A Balkanized Patchwork

The rollout of digital services has been slower
and less unified than predicted for both cellular
and PCS providers. This has turned the U.S.intoa
balkanized patchwork of noninteroperable ser-
vices. Digital cellular’s ability to squeeze between
three and six times the amount of traffic into the
same bandwidth makes it an invaluable tool for re-
lieving congestion in the larger urban areas.

typically extends into a metropolitan area’s sub-
urbs, it will probably not provide the seamless ser-
vice between cities that cellular offers for a long
time—if ever. Users that travel infrequently may
be satisfied with this limited coverage in exchange
for lower rates, but many will need the option of a
dual-frequency handset to stay in touch on the be-
yond city limits. A likely solution for this problem
will be a dual-frequency phone that can access the
cellular infrastructure when out of earshot of its
native PCS system.

Whether you're adding another band, another
mode, or both, to a handset, you will add to its com-
plexity and cost; but don’t panic! Most 800-MHz
digital phones currently on the market are de-
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THE WORLD’S FIRST

The Key to Making Your DECT

ﬁhe MAX2411A* performs RF front-end ampli-\ (The MAX2511 performs IF frequency conversion, receive gain, )
fication and frequency conversion in both receive transmit frequency conversion, and gain control functions. The
and transmit modes. Its unique differential IF receive mixer input and the transmitter output interface directly to
interface allows a single SAW filter to serve as a one differential SAW IF filter to save space and cost.
receive and transimit I filter The low-noise receive mixer has a unique image-rejection feature
The MAX2411A has a 3.8dB combined down- to keep spurious signals or image noise from mixing to the second
converter noise figure and a -14dBm input IP3. IF. The RSSI output has excellent dynamic range (>90dB mono-
The receive current is only 20mA with a 3.0V tonic) and linearity (+2dB error over an 80dB range).
:ﬁﬁ%fﬂndTﬁznt[gisﬁfgggt?;mc}ﬁelsn i The (rqns.mit jmage-reject mixer ggnerates a clean output spectrum |
upconverter mixer, followed by a variable-gain ;%ml'i?i'g:'@?t::'gdrg?#%earzﬂfm'gﬁfﬂltlo‘g:l%rby Ll
power-amplifier predriver with +6dBm 1dB . y LRl J

\compression power.

i\

/(The MAX1007* provides for both measurement and control of numerous radio signals. Its 8-bit ADC enables peak

detecting and measuring of RSSI and PS (power sense) signais. Its internal conditioning circuit converts a PS signal
into a DC signal, which is then converted by the ADC. For antenna diversity, the power detector circuit compares two
RSS! signals.

The MAX1007 also includes four DACs. XDAC is designed to tune varactor diodes, while SDAC and KDAC adjust
power-amplifier output power levels. GDAC provides bias control for GaAs amplifiers. All of the DACs are double
\butfered, allowing for simultaneous updating of the outputs.

“Available atter July 1997 Contact factory for engineering samples
PWT1900 Rev 1



PWT1900 CHIPSET

Design Ready for the U.S. Market

(The MAX1005 includes an Rx ADC and Tx DAC plus voltage reference. In Rx mode, the ADC under- )
samples the data signal bandwidth centered on the IF. The ADC's 15Msps conversion speed provides for
10-times oversampling of a 1.5MHz data signal. The wide input converter bandwidth provides for IFs in
excess of 10.7MHz.

The MAX1005 requires very little power (13mA in Rx and 5.5mA in Tx mode) while providing a high level
of signal integrity. Supply voltage operation is guaranteed down to +2.7V and multiple shutdown modes
are provided, including a 1pA (max) full shutdown mode. Wakeup time from partial shutdown is just 2.50s,
\providing for power savings even during short periods of idle time. )

— KEYBOARD
Y
I pISPLA

Maxim announces the world's first
dedicated chipset solution to comply

cE with the PWT1900 (TAG-6) U.S. PCS air
SERIAL 'NTEHFA interface standard. Based on proven DECT (Digital
; European Cordless Telephone) technology, the PWT 1900 standard

is ideal for toll-quality wircless PBX, PCS, and wireless local loop (WLL)
applications. Maxim's PWT1900 chipset provides an easy-to-implement adaptation of
existing DECT platforms using GFSK (Gaussian Frequency Shift Keying) to the n/4
DQPSK modulation specified in the PWT 1900 standard for operation in the U.S.

FREE Wireless Design Guide—Sent Within 24 Hours!  ‘ovswuss

ON CD-ROM

Includes: Data Sheets and Cards for Free Samples

== _ n—l" v CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample

= i L,; i For Small-Quantity Orders Call (408) 737-7600 ext. 6380
/‘O/N 6:00 a.m. - 6:00 p.m. Pacific Daylight Time

otn EDE http://www.maxim-ic.com

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders.

M AXIWV

Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key, Eimo, Hamilton Halimark, Nu Horizons, and Zeus. Distributed in Canada by Arrow.

Austria, Maxim GmbH (Deutschland); Belgium, Master Chips; Czech Republic, SE Spezial Electronic, KG: Denmark, Arrow-Exatec A/S; Finland, Yleiselektroniikka Oy; France,
Maxim France, Distributors: Maxim Distribution, ASAP; Germany, Maxim GmbH, Distributors: Maxim Distribution, Spezial Electronic KG; Ireland, FMG Electronics; ltaly, Maxim ltaly,
Distributor: Esco Mtaliana Electronics Supply; Netherlands, Koning En Hartman; Norway, Berendsen Electronics; Poland, Uniprod, Ltd.; Portugal, ADM Electronics, S.A.; Russia,
Spezial-Electronic KG; Spain, Maxim Distribucion, ADM Electronics S.A.; Sweden, Egevo AB; Switzerland, Maxim Switzerland, Laser & Electronics AG; Turkey, Interex (U.S.A.);
U.K.. Maxim Integrated Products (U.K.), Ltd., Distributors: Maxim Distribution (U.K.), Ltd., 2001 Electronic Components, Eurodis HB Electronics; Ukraine, Spezial-Electronic KG.

M AXIM s a registered trademark of Maxim Integrated Products. © 1997 Maxim Integrated Products

Circle No. 148 - for U.S Response
Circle No. 149 - for International
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most chip sets, a separate mi-

these functions, although com-
panies like Texas Instruments
i and Analog Devices are devel-
; oping DSPs with enough pro-
: cessing power to absorb the
controller’s tasks.

i Because so much of a CDMA
or TDMA phone’s signal chain
is digital, it has not been diffi-
cult to add a second, less com-
plicated operating mode like
AMPS to the design. As we
shall see, dual-mode capability

S ettt et et g T —— crocontroller is employed for
' S Control and protocol i

: - processing " RF section

! Baseband section } "

Channel : - 1B

; m‘e’ a:inndq HEncryption H  Modulation H DAC -:-;- modulation

1 Channel 3

: g Demodulation : RF

:mn&m‘g {W" | and equalization| | OAC '"* demodulation

E -_-_'_-_-_'_f_'_'_'_"'.'_'_'_'.‘.'.'.'.'.'.'.‘.'-'-'-'-‘-'-'--'—'—'--.-.-‘-‘-:--'.-::'—: ''''''''''''''''''''''''
; § Power supply I

1. A typical cellular phone contains the functions shown in this block diagram. Depending on the orchitecture
employed in a particulor phone, more or less of the baseband functions will be incorporated into a single

DSP or other LSI circuit.

signed for dual-mode operation, and |
there are a number of strategies being |
employed that avoid having to build
two completely independent phones in
the same package. As we shall see, de-
signers can creatively reuse much of a
phones’ digital circuitry and even part
of the RF section to create a hybrid
handset.

Complex Little Beasties :

This is possible because today’s dig-
ital cellular phones are extraordinarily i
complex animals, usually built around !
very powerful, programmable digital !
signal processors (DSPs). In fact, the |
amount of processing power (in terms |
of MIPS) packed into a $200 handset is |
nearly as much as is found in many !
$2000 personal computers! This is not !
surprising considering the complex |
tasks a cell-phone is asked to perform. )

In the baseband section, speech is i
digitized and compressed to an 8- to !
13-kbit/s bit rate using one of several |
algorithms such as CELP, VSELP, or |
EVRC (Fig. 1). Next, the bitstream is
subjected to channel encoding and in- i
terleaving, and creation of the in- !
phase (I) and quadrature (Q) signals. !

This is followed by narrow (TDMA |
or GSM) or wideband (CDMA) base- |
band modulation. While this is usually E
done by the DSP for TDMA phones, !
the three layers of coding and wide- !
band modulation scheme used in |
CDMA are complex enough that it .
must currently be handled by dedi- i
cated logic instead of a DSP. At this !
point, most phones produce a digital !
representation of the baseband sig- |
nals that are converted back to analog |

and passed to the IF and RF sections 1
for transmission. Some architectures i
go even further, leaving the signal in
digital form through the IF stage. )

Finally, the RF section upconverts |
the signal to the carrier frequency and |
runs it through a power amplifier.
Maximum output power for cellular E
phones usually runs between 600 mW !
and 3W, while PCS handsets have typ- !
ical outputs of 50 to 500 mW. i

On top of this, the phone must per- |
form call control functions and manage |
its user interface. While relatively E
simple in AMPS phones, establishing !
calls, performing frequency and power |
management, and supporting security |
protocols become significant in the 1
more advanced digital systems. Ad- E
vanced features like messaging, caller !
ID, and direct data connections add !
smaller, but noticeable, loads to a |
phone’s processing requirements. In |

involves more than adding
some code to the controller and
DSP and tweaking the base-
band circuitry, but it is still a
relatively inexpensive thing to do.

Long Live AMPS!

Whether we like it or not, the vesti-
gial AMPS system will be around for a
long time. It will serve as the glue that
binds the 800-MHz system together
during the long roll-out of digital ser-
vice. We also can expect to see 800-
MHz AMPS being used as a fallback
mode for some 800-MHz PCS handsets.
This will be a popular strategy because
PCS provider’s coverage areas are
even more fragmented than digital cel-
lulars, and there’s no way to be certain
that the city you're visiting supports
the air interface you need. Adding
AMPs capability also will allow PCS
subscribers to roam beyond the urban
areas where 1900 MHz network cover-
age is currently concentrated.

Adding AMPS capability to an 800-
MHz digital phone is relatively

D5401 chip set
X -0 Keypad
Receive b fES
Power control |~
Ante'mrl'a RFAF unit A,?.slm is}c D?“mTA;:C =00
swite L
' AFC Audio
il AGC codec
Transmit Timing
Clock
Host
microcontroller

2, Since it has much simpler speech processing requirements, AMPS functionality can be integrated
into a digital baseband chip set relatively easily. In this example, the DSPCommunications D5401
(DMA baseband chip set can perform the baseband processing for either COMA or AMPS. | and Q
signals are passed to a dual-mode RF section for modulation and upconversion.




IMPROVE

Your PCS Receiver’s

PERFORMANCE

With NEC’s New Miniature

99¢ GaAs HEMTS

INTRODUCING THE New NE34018...
® +30dBm Output IP3 @ 2GHz
W -1/8dB Input Return Loss @ 2GHz
m 0.8dB NE 16dB Gain @ 2GHz
| 99¢ in 100K quantities

...IN ULTRAMINIATURE PACKAGES:
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Housed in SOT-343 packages (right), these new: HEMTs
are nearly half the size of conventional SOT-143 devices.

PLus Two New SOT-343 MESFETs!

NE76118 MESFET

m 0.84dB Noise Figure @ 2GHz
B 13.5dB Associated Gain @ 2GHz

m Use as an oscillator, 2nd stage LNA,
or buffer amp

B 72¢ in 100K quantities

NE25118 Dual Gate MESFET
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NEC
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Need a high performance first stage LNA for your PCS,
GPS, or WLAN receiver? Our new NE34018 GaAs HEMT
delivers! You get low noise and high output IP; all in
a low cost, superminiature SOT-343 plastic package.
Nearly half the size of a conventional SOT-143 device,
the NE34018 can help miniaturize your handheld
wireless receiver design — while maximizing its per-
formance. The NE34018 is just one in a family of new
miniature plastic transistors from NEC.
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LTI TTIRIIG T ICIAE DUAL-FREQUENCY CELL-PHONES |

straightforward since its baseband pro-
cessing requirements are simpler, and
its FM modulation scheme is less de-
manding of the radio section. Most ex-
perts interviewed for this article said
that including an AMPS mode is “sim-
ply a matter of adding software” to the
baseband processor and making some
relatively straightforward changes to
the RF section. There already are sev-
eral semiconductor manufacturers (in-
cluding Comquest, DSP Communica-
tions, Phillips Semiconductor, Lucent
Semiconductor, Motorola, Qualcomm,
and VLSI Technology) offering dual-
mode baseband solutions today.

This is not to say that designing a
dual-mode is not without its problems.
Most AMPS-only phones today em-
ploy dedicated circuitry to perform
voice and baseband processing. To
eliminate this redundancy, software
must be generated to perform AMPS-
related tasks and then are embedded
in the baseband DSP or ASIC (Fig. 2).

The real area of difficulty for a dual-
mode handset is in the RF section, es-
pecially the output power amplifier
(PA). The PA is one of the major line
items in a cell-phone’s power budget,
and the demands that digital transmis-
sion puts on it are significantly differ-
ent than those of AMPS. For example,
take the PA’s operating bias point.
Since AMPS uses an FM carrier, it can
run in a deeply saturated portion of the
bias curve without worrying about the
amplitude distortions it introduces.
While very good for power efficiency, a
deeply saturated amplifier is not suit-
able when trying to accurately trans-
mit phase and amplitude information
used in the QPSK-based TDMA and
CDMA modulation schemes.

If you look at the requirements for a
CDMA handset’s final stage, you will
see that it must be biased to run in an
extremely linear operating region to
minimize distortion-induced noise that
could seriously affect a system’s chan-
nel capacity. This requires an amplifier
to run fairly close to class-A mode, re-
sulting in poor power efficiency.

Fortunately, CDMA's typical out-
put power levels are relatively low (10
t0 200 mW), and a handset further con-
serves its batteries by automatically
lowering its data rate and output
power whenever there are pauses in a
caller’s speech. A TDMA handset also
has fairly stringent linearity require-

ments, along with a substantial peak
power of 800 mW or more. This is not
as big a problem as it might appear be-
cause TDMA doesn’t transmit contin-
uously. Thanks to its time-slotted ac-
cess protocol, the transmitter’s duty
cycle is only around 30%. AMPS, on
the other hand, requires that the
transmitter run continuously at high
power settings for the duration of the
call. An amplifier optimized for digital
applications can easily transmit an
AMPS FM signal, but it will cut the
handset’s battery life by a factor of
50% or more.

A good example is the first-genera-
tion of CDMA handsets that are now
available from Qualcomm/Sony. While
no official comparison of talk times
could be found, an informal survey of
users uncovered that a handset’s
standby times shrunk considerably
when using the phone moderately out-
side digital service coverage areas.
With even 10 or 20 minutes of calling in
AMPS mode, the phone’s standby capa-
bility fell from its nominally rated three
to five days down to 24 hours or less.

To improve battery life in a dual-
mode phone, a designer must either em-
ploy some sort of adjustable bias
scheme, or put two separate power am-
plifiers into the phone. While many
phone manufacturers are currently im-
plementing discrete or hybrid power
amps with adjustable bias, firms like
Anadigics, MA/Com, RF Micro De-
vices, and TriQuint are introducing one-
chip power amplifiers that can have
their bias adjusted using control lines or
external switched resistor networks.

Barok Maoz, product manager for
RF products at Anadigics, Warren,
N.J.,, points out that the handset’s fre-
quency conversion sections is another
significant challenge in the design of
dual-mode phones. Since CDMA sig-
nals occupy a wider chunk of spectrum
than either AMPS or TDMA, CDMA
handsets must employ mixers with
much better linearity and bandwidth.
Maoz also notes that CDMA’s wide IF
bandwidth places intermodulation
noise within the band of interest. To
reduce intermodal distortion, a de-
signer will have to use an extremely
linear receiver section.

Since an amplifier’s power effi-
ciency is inversely proportional to its
linearity, Maoz speculates that an ad-
vanced RF section may have a smart

amplifier that produces a signal that is
“just clean enough.” In such a CDMA
radio, the amplifier might sense the
channel’s interference level and trans-
mit leakage, and adjust the transmit-
ter’s bias until it has just enough lin-
earity to meet current conditions.
Under low traffic conditions, the am-
plifier could be run in a “dirtier,” more
efficient mode to conserve power.

Two Frequencies, One Radio

Depending on the cellular or PCS
provider you talk to, dual-frequency
phones are either an absolute neces-
sity or an artifact of an immature mar-
ket. Actually predicting whether or
not 800- to 1900-MHz handsets will
suffer the same ignoble fate as 8-track
tape players and Beta-format VCRs is
a task that is best left to psychics,
shamans, and marketeers.We can be
fairly certain, however, that engineers
will be called upon to design them.

Much like dual-mode phones, most
of the critical areas reside in the RF
section. The power amplifier, mixer,
and modulator in a dual-band radio all
require special attention. There seems
to be a wide variety of opinion about
the right way to build a dual-frequency
handset. Some experts interviewed felt
that the best approach for today’s first-
generation units was to build two sepa-
rate radio subsystems which shared a
common baseband section and antenna.
Surprisingly, this approach adds only
10 to 15% to the cost of a phone, while
allowing each radio to be optimized for
efficiency and performance.

Others believe that parts of the RF
section can be successfully adapted to
dual-frequency operation, thereby
keeping system cost and size in line.
Barok Maoz of Anadigics speculates
that a dual-band radio will eventually
be able to share a single power ampli-
fier, VCO, Synthesizer/PLL, and a sin-
gle wideband mixer. In this scenario,
the radio would be coupled to the an-
tenna via two different matching net-
works, and two sets of filters would
need to be employed throughout the
signal chain. Already, Anadigics has
introduced a dual-frequency inte-
grated power amplifier that incorpo-
rates two separate amplifier chains on
the same chip (Fig. 8). Texas Instru-
ments (TI) also intends to take a simi-
lar approach by offering a dual-fre-
quency PA in its next generation of
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cellular components.

TT’s vision of a second-generation
dual-band front end includes a 900-
MHz modulator/oscillator section that
employs a frequency doubler and filter
for 1900-MHz operation. The modula-
tor’s output would be externally fil-
tered via separate filter paths and fed
to a single-chip power amplifier with
power sensing and level control. Their
proposed dual-band receiver would
have duplicate high frequency compo-
nents, but share a common IF section.

According to Tim Mcafree, New
Product Development manager at TI's
RFIC group, there is a trend toward
moving baseband frequencies higher
to improve image separation, a tech-
nique that makes it easier to control
spur generation and intermodulation
distortion. A higher baseband also al-
lows the use of smaller, less expensive
filters with fewer poles because the
image frequencies generated during

| mixing are further away from the de-

sired band. This is especially true in
PCS products, where a typical IF can
run from 120 to 240 MHz versus 45
MHz for a typical AMPS application.
While using higher IF frequencies
will simplify the RF section some-
what, they also place more demands
on the baseband section. To perform
accurate demodulation, the baseband
processor will have to sample the sig-
nal proportionally faster, thereby in-
creasing the speed requirements of
the DSP and its associated circuitry.
CIiff Vaughn, marketing manager
at OKI Semiconductor, also points out
that developing a dual-frequency
phone is not as simple as running
things at twice the frequency. One of
the hidden “gotchas” explains Vaughn
is that at 1.9 GHz, the CDMA and
TDMA schemes become slightly in-
compatible, since the standards are
not precisely identical for both fre-
quencies. He also notes that the side-
bands are much wider for PCS opera-
tion, raising the need for a detector
with much greater bandwidth than re-
quired for an 800-MHz-only phone.
Looking a bit further into the future,
David Varn, technical marketing man-
ager for wireless applications at Ca-
dence Design’s Alta Group, imagined
how advanced design, simulation, and
analysis tools might help engineers
fine-tune a dual-band handset design.
According to Varn, a designer might
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3. This dual-band RF power amplifier can operate in the frequency ranges for both 800-MHz
cellular and 1900-MHz PCS services. Rather than attempt to get a single amplifier to span the
entire range, the Anodigics AWT919D actually incorporates two separate amplifier chains

sharing a single bias control circuit.

theoretically be able to use a more effi-
cient, less linear power amplifier in the
design, if they were able to compensate
for its nonlinearities using pre-distor-
tion of the input signal, adaptive equal-
ization, and other signal processing
techniques. Using advanced integrated
design software such as that offered by
the Alta Group, it should be possible to
use an end-to-end simulation to per-
form trade-off studies between various
components. This would permit a
global optimization and verification of
performance, power efficiency, and
cost, before a single chip is fabricated.

If You Build It, Will They Call?

While it is now possible to cram
nearly any combination of modes and
frequencies into a reasonable-sized
phone, the burning question arising
from this discussion is: “Do we really
need such complicated phones?” Much
like the technology involved, there are
nearly as many answers as there are
service providers.

It turns out that there will probably
be more than one formula for creating
an ideal “superphone,” with combina-
tions of technologies aimed at various
market “sweet spots.” This is in part
because there are varying levels and

types of digital cellular and PCS cov-
erage from region to region (and
sometimes from city to city).

These phones will be designed to ac-
commodate the different tiers of ser-
vice that will probably emerge as the
market matures. For example, a per-
son living and working in a metropoli-
tan area might select a low-priced PCS-
only phone using upbanded IS-136 or
PCS1900 (GSM) technology. Others
might require a dual-frequency PCS
handset with cellular AMPS capability
to stay connected on the occasions they
travel outside of their area.

Frequent travelers might elect for
a more expensive, tri-mode PCS/Digi-
tal Cellular/AMPS phone that allowed
them to roam nationally, while taking
along most of the features they enjoy
with their lower-priced local PCS ser-
vice. Those who travel nationally or in-
ternationally on business might have a
bi-mode phone that could access the
U.S. PCS infrastructure for national
coverage, and the capability of hook-
ing into Europe’s universally deployed
GSM network.

Fuzzy Choices
For many people, however, the
choice will be less clearly defined as the
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distinction between services becomes
increasingly blurred. PCS providers
are attempting to band together to pro-
vide larger service areas, while cellular
operators have begun to offer the “in-
telligent services” (text messages,
caller ID, voice-dialing, etc.) that were
only available from PCS networks.
Likewise, the cellular market is having
a rough time convincing its many ana-
log subscribers to upgrade to more ex-
pensive digital handsets when they are
having no more than the usual amount
of problems with their AMPS service.

Given this uncertain environment,
the challenges engineers will face in
designing next year’s handsets are as
much an issue of marketing as of tech-
nology. Both IC and handset manufac-
turers should answer a few basic ques-
tions before committing the millions of
dollars required to develop their new
products:

1) What digital technology (TDMA
or CDMA) will be most popular in the
800-MHz cellular spectrum, and how
widely will it be deployed?

2) Will the same technology that
wins in cellular also dominate in the
1900-MHz PCS band, or will the
PCS1900 (upbanded GSM) or Omni-
point (a TDMA/CDMA hybrid stan-
dard) emerge as a dark-horse winner?

3) What will the relationship be-
tween cellular and PCS services be?

4) Will there be a real need for a
dual-frequency handset that handles
both cellular and PCS traffic, and will
a subscriber be able to access to both
services using a single phone number?

At the moment, there aren’t many
firm answers, and we may have to
wait another year or two before they
begin to appear. During this time, the
fragmented market will keep the cost
of digital handsets high unless easily
configurable, common-technology
platforms are developed.

Eventually, we will see an in-
evitable shakeout of players and tech-
nologies. Until then, we can expect to
see an interesting mix-and-match
hodgepodge of technologies being
tucked into multimode, multifre-
quency handsets.
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DESIGN APPLICATION

- Saving Dynamic Power In HDSL Line

& @ Io °
Driving Applications
Rail-to-Rail Op Amps Can Save Power And Lower Distortion
If Careful Attention To Detail Is Paid.

EAMON NASH, Advanced Linear Products, Analog Devices Inc., 804 Woburn St., MS-125,
Wilmington, MA 01887; (617) 937-1239 '

ine driving is 4 critical function in
lall wired digital communications

applications. In general, the line
driver is required to deliver a specific
power level to the line over a specific
bandwidth. Depending on the appli-
cation, there may be additional re-
quirements on the line driver such as
low-power consumption or low-sig-
nal distortion that will influence the
choice of device used. High-speed
rail-to-rail swing operational ampli-
fiers can be an excellent fit in these
applications. Some types of these de-
vices offer a combination of low-
power consumption and high-output
drive current while maintaining low-
signal distortion. By exploiting these
characteristics, output signal swing
can be maximized, thereby reducing
the dynamic power consumed in the
device to a minimum.

High-bit-rate digital subscriber
lines (HDSLs) are becoming popular
as a means of providing full duplex
data communications at rates up to
2.048 Mbit/s over moderate distances
via conventional telephone twisted-
pair wires (POTS—plain old tele-
phone service). To achieve repeater-
less transmission service over
distances up to approximately 12,000
feet, a transmitted power level of
+13.5 dBm is required, assuming a
line impedance of 135w .!

Because the transceiver at the cus-
tomer’s end is sometimes loop-pow-
ered via the twisted-pair from a power
source at the central office, low-circuit
power consumption is critical.

Even when using a rail-to-rail oper-
ational amplifier as a line driver, the
amplifier’s output voltage swing is
clearly limited to the power supply
rails, or twice the supply rails in the
case of a differential output. Further-

6Vpp
(2.5V1.5Y
on each pin}

AD8042 28

Differential gain = 1.28

(¢
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WL |
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1. Depicted is a single-supply, two op-amp HDSL transmitter acting as a line driver circuit.

more, if the amplifier output is back-
terminated, the voltage delivered to
the line will be only half the amplifier’s
output voltage.

Transformer coupling creates the
possibility of increasing the voltage
swing on the line to levels greater
than the supply voltage. The peak-to-
peak amplitude of a voltage can be in-
creased to an arbitrarily high level by
choosing a step-up transformer with
the appropriate turns ratio.

However, the drawback is that
the reflected impedance from the
secondary to the primary of a step-
up transformer is equal to the line
impedance divided by the square of
the turns ratio, which leads to a
higher current demand on the driver
amplifier. As a result, the designer
must look for amplifiers with high
output current drive capability, even
when the amplifier is swinging close
to the rails.

A line-driver circuit is powered
from a single +5-V supply using an

AD8042 (dual rail-to-rail op amp) to
create a classie differential amplifier
(Fig. 1). The amplifier receives its in-
put signal, which is a 6-Vpp differen-
tial signal with a common mode level
of 2.5 V, from an HDSL analog front
end integrated circuit (AFIC) such as
the AD6472.

Calculating Output Voltage

Although the output voltages of the
two op amps are capable of swinging
quite close to both rails (even under
heavy loading conditions), a peak-to-
peak voltage swing from each op amp
of about 3.8 V (+0.6 V to +4.4 V) is
more appropriate to achieve a spuri-
ous free dynamic range of -79 dB
(measured on the line at 200 kHz.) The
spurious-free dynamic range (SFDR)
degrades as output signal swing is in-
creased (Flig. 2).

The resulting peak-to-peak differ-
ential output voltage from the ampli-
fieris 7.6 V (twice 3.8 V) The imped-
ance reflected from the 135-W line is
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approximately 60 W as determined
from the 1:1.5 turns ratio. The trans-
former primary has a de impedance of
3w, sothe two back-termination re-
sistors (Rp) are chosen slightly
smaller than the ideal value of 302 ,
with 28 W being the nearest stan-
dard resistor size available.

Because of the presence of the
back-termination resistors, the peak-
to-peak voltage across the trans-
former primary (3.8 V) is half the am-
plifier’s output voltage. This voltage
is stepped up to a value of 5.6 Vpp by
the 1 to 1.5 turns ratio of the trans-
former, which corresponds to the
maximum peak-to-peak transmit
voltage required by ETSI’'s HDSL
Standard.?

The circuit’s primary feature is its
relatively low total power consump-
tion. The total power (Prgtay1,) con-
sumed in the transmitter has three
components:

A. Quiescent Power (PQ) consumed
by the driver op amps, which is simply
the power supply voltage multiplied
by the total quiescent current (12 mA)
of the two op amps, about 60 mW.

B. Output Power (PLgap) that the
amplifier delivers to its load.

C. Dynamic Power (P}y) consumed
in the two op amps as a result of deliv-
ering power to the load.

The power the amplifier delivers
to its load (Pp,ap) consists of both
the power delivered to the line Py, g
and the power consumed in the back-
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3. This power vs voltage plot shows how dynamic power consumption in an amplifier approaches
zero as the amplifier’s output voltage swings to the supply rail.

termination resistors. Therefore, the
load consists of the sum of the back-
termination resistors, the impedance
reflected from the secondary to the
primary, together with the dec resis-
tance of the primary (2.5 W ) and the
secondary (4 w ) windings, giving a
total of 120.27 W .

With the 7.6 Vpp across the differ-
ential amplifier output, the peak out-
put current that the op amps must
each deliver under these load condi-
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Spurious free dynamic range (dB)
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3.8
Peak-to-peak output voltage swing (V)
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2. Shown is a spurious free dynamic range variation of the AD8042 rail-to-rail amplifier with
peak-to-peak output voltage swing at 200 kHz with a single +5-V rail.
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' ting a signal which is modulated ac-

| ternary (2B1Q) scheme®, the crest
» factor of the voltage will be greater

' this power level and the peak-to-

tions is 32 mA; under ETSI test loop
6, the line impedance can be as small
as 68 W .3 In this case, the differential
amplifier would see a smaller load of
90.5w, and this increases the peak
current to 42 mA, still comfortably
within the 50-mA drive capability of
the op amps.

Calculating The Power

The load power is calculated as the
square of the rms voltage across the
load divided by the size of the load. In
addition, because we are transmit-

cording to the two-binary, one-qua-

than the familiar 02 that we associ-
ate with a pure sine wave.* In prac-
tice, a peak-to-peak line voltage of 5.6
V corresponds to an rms power level
of 22.4 mW, or +13.5 dBm. Knowing

peak voltage, the crest factor of the |
2B1Q signal can be calculated at 1.61;
the 7.6 Vpp across the load repre-
sents an rms value of 2.36 V and a
load power of 46.3 mW.

The amplifier’s dynamic power is
defined as the power that the ampli-
fier consumes internally to deliver the

. requisite power to the load. Consider

P |
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that the amplifier is outputting an rms
voltage of 2.36 V, and the dynamic
power consumption in the amplifier
(Pp) is the product of the voltage drop
in the amplifier from the power sup-
ply value (+5 V) t0 2.36 V, and the rms
current that is delivered to the load
which can be calculated from the load
power as 19.6 mA.

As the rms output voltage ap-
proaches the rails, the dynamic power
consumed in the amplifier decreases
to zero (Fig. 3). In practice, zero dy-
namic power consumption would only
be possible if the crest factor was
unity and the amplifier had an ideal
rail-to-rail output.

The important point is that dy-
namic power consumption of an ampli-
fier decreases as the output voltage
approaches the supply voltage. This is
an important feature of using rail-to-
rail amplifiers.

The total power consumed in the
transmitter is the sum of the quiescent,
dynamic, and load powers, totaling
about 158 mW, This low overall power
consumption has two sources: Operat-
ing the circuit on a single +5V power
supply halves the power, compared to a
circuit running from a bipolar +5-V sup-
ply. And by minimizing the headroom
between the op amp output voltage and
the supply rails (+5 V and ground), dy-
namic power consumption in the op
amps is reduced to a minimum.

Eamon Nash is an applications en-
gineer at Analog Devices’ Advanced
Linear Products division, specializ-
ing in communications applications.
He holds a Bachelor of Engineering
degree in electronics from University
of Limerick, Ireland.

References:

1. ETSI Technical Report: “High-
bit-rate Digital Subscriber Line
(HDSL) transmission system on
metallic local lines,” ETSI TC-TM,
Reference: RTR/TM-03036, Second
Edition, June 1995, p. 71.

2. Ibid., p. 70.

3. Ibid., p. 114,

4. Ibid., p. 25.

How VALUABLE CIRCLE
HiGHLY 556
MODERATELY 557
SLIGHTLY 558




The power to speed through your work.

The fast sampling technology of the TDS360 Digital Real-Time oscilloscope gives
you the highest level performance in a 200 MHz scope. With a standard built-in
disk drive and FFT, the TDS360 oscilloscope lets you speed through your work.

Save yourself time. Contact your Tektronix distributor or call 1-800-479-4490,

action code 321, or visit us at www.tek.com

The time-saving scope.

If you probe signals greater than 300 VRMS, you should be using the right probe.

Free probe worth $199.

Simply buy the TDS360 by July 31, 1997, and Tektronix will give you a P5100

-
passive 100x probe free. Call your local distributor for details. -Suggested retai price. US I Ektron]x

©1997 Tektronix Inc. MW1721
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Ultra-Compact Transceiver Modules Make Embedded Wireless
Networking Capabilities Both Practical And Affordable

of integration and performance,

the RangeLANZ2 6330 Micro de-
sign-in module can bring wireless net-
working capabilities to a surprising
range of applications. Nearly any
handheld electronic device can benefit
from a wireless data connection.
Whether it’s medical instrumentation,
a point-of-sale terminal, or bar-code
scanners for inventory control, they
are all much more useful when they
can send and receive information from
aLAN or other central infrastructure.

Until now, however, the size, cost
and power requirements of high-per-
formance radios often made it imprac-
tical. Capable of supporting data rates
of 1.6 Mbits/s, the 6330 weighs just 0.7
oz., has a footprint of only 1.6 by 2.65
in., and costs less than $300 in OEM
quantities. It draws just 300 mA of 5-
V power when transmitting, 150 mA
when actively receiving data, and has
two standby modes that can shrink its
power drain to as low as 2 mA.

The compact radio system makes
embedded applications extremely
straightforward. It interfaces to the
host system much like a wired network
adapter card— via a 40-pin parallel in-
terface connector that’s electrically
similar to the ISA bus. Licensable soft-
ware drivers for ODI, NDIS, and Win-
dows 95 environments are available, as
well as for Windows CE. This makes it
possible to link portable devices to
servers, data bases, e-mail, the Inter-
net, and any other resource available
on a wired network. For applications in
non-PC platforms, the CLLD may also
be licensed.

To cope with the challenges of a
wireless environment, the 6330 uses a
frequency-hopping spread-spectrum
radio and an optional antenna diver-
sity scheme. Using on-board circuitry,
it can drive an external switch to se-
lect between two antennas that are in
physically different locations or orien-
tations. This allows it to overcome the
fading and multipath phenomena com-
mon in indoor environments.

Frequency-hopping allows the radio
to operate in the presence of narrow-
! band interference with only minor per-

By offering an unprecedented level

formance degradation. Selecting one of
79 different frequencies every 0.2 to 0.4
seconds, the radio “hops” between
them in a pre-defined pattern. The ra-
dio can be programmed to use any one
of 15 pre-defined non-interfering, or
“orthogonal,” hopping patterns, allow-
ing up to 15 separate networks to coex-
ist within the same physical space.

To ensure optimum range and per-

formance, the radio employs a dual-
mode modulation scheme. Whenever
possible, QPSK modulation is used,
giving the radio link a 1.6-Mbit/s ca-
pacity. When longer distances or ob-
stacles reduce signal quality, the radio
automatically switches to a BPSK
modulation scheme. Even with this
more interference-resistant modula-
tion, the 6330 exchanges data at 800
kbits/s. This allows the system to typi-
cally achieve operating ranges of 500
ft. indoors and over 1000 ft. outdoors.

Network security also is built into
the 6330’s architecture. It uses software
encryption and hardware scrambling of
IDs to achieve security levels equiva-
lent or better than standard wired net-
works. Each of the 15 channels can sup-
port 16 separate domains, with over a
million ID choices per domain.

Though the 6330 is unique, it’s com-
patible with a wide array of other prod-
ucts that employ the RangeLAN2
wireless data protocol. RangeLAN2 is
a proven technology which uses fre-
quency-hopping spread-spectrum
transmission in the 2.4-GHz U.S. unli-
censed radio band (other frequencies
are available for Europe, Asia, and
other countries). When combined with
a modified carrier-sense, multiple-ac-

works, or support ad-hoc, peer-to-peer
networks in environments where
there’s no infrastructure. Compatible
with the WLANA standard, Range-
LANZ2 products can interoperate with
products from several other manufac-
turers, including ALPS Electric, AMP,
Data General, Norand, and Toshiba.

Under RangeLLANZ, connections to
a wired LAN can be facilitated either
by a dedicated access point module, or
via a general-purpose PC that’s
equipped with a wireless adapter and
special driver software. Access points
can be configured to support both
IEEE 8022 and 802.3 Ethernet frame
types, as well as Ethernet II and
SNAP in up to 16 overlapping domains.

Each access point has its own
unique IP address and serves a buffer
between the wired LAN and the mo-
bile units. When a unit is powered on
within a network, it waits for an open
time slot and registers with the closest
access point via a password and proto-
col system identical to wired Ether-
net. Upon registration, the radio gets
assigned a sub-net address that it uses
wherever it roams. Another portion of
the proprietary protocol allows seam-
less roaming between access points,
with hand-off between base stations
occurring within one frequency hop.

Intended for use nearly anywhere
in the world, the 6330 can be ordered
with the standard 2.4-GHz operating
frequency certified for North Amer-
ica, or in other frequencies to comply
with Asian, European, and other mar-
kets. It’s certifiable in the U.S. under
FCC parts 15.209 and 15.247, as well
as ETSI ETS 300.328 in Europe, and
RDR STD 33 in Japan. Application in-
formation to ease the certification
process is available as well.

Designers of wireless applications
with the 6330 will have accesstoa
wide array of development tools. A
complete evaluation and development
kit is available. It comes with all of the
hardware, software, support, and doc-
umentation needed to quickly estab-

' lish a two-node network, evaluate its

cess, collision-avoidance (CSMA-CA) | performance, and begin an integra-
protocol, it can provide a seamless | tion. In addition to licensable drivers

bridge to Ethernet or other wired net- |

(continued on page 96)




Go Where No Has. Gone
Reed Relay

P Eui!jur% ng. s, I P Clare
Among the world’s most %'3%0'2( ,%U.55o0 ol I Competition telecom and matrix applications
rugged reed relays, the TEARRE - SIS | to the extreme with super SIL4
SIL4 survives even the most I N s\ L M durability.
extreme conditions and reduces
your design costs. lts patent-
pending configuration performs in
stressful environmental conditions
by protecting the sensitive glass to
metal seals and internal connec-
tions. Push your board tester,
instrumentation, data acquisition,

Call CP Clare today for free
samples and application
information - a worldwide
premier manufacturer of reeds.

CPClare

- CORPORATION

# Failures

Source: CPC Survey

Jopanese Sales Office Asian Sales Office Evropean Sales Office North American Soles Office
Tokyo, Japan Taipei, Taiwan Hasselt, Belgium Arlington Heights, IL

Tel: 81-3-3980-2212 Tel: 886-2-523-6368 Tel: 32-11-300860 Tel: 1-800-CPCLARE
Fax: 81-3-3980-2213 Fax: 886-2-523-6369 Fax: 32-11-300890 Fax: 1-847-797-7023

Visit our web site at http://www.cpclare.com
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o e st e | CDMA Chips Improve
development kit lists for $4995. Per formun(e 0 f

velopment tools. A portable version of Proxim In;. i
the driver can be licensed in source- 295 North Bernardo Ave. .

Base Stations And
Handsets

code form for porting tonon-DOS plat- | Mountain View, CA 94043 i
forms. Finally, site analysis software is i (415) 960-1630 E

(continued from page 95)
for DOS and Windows-based clients,
there is a complete suite of driver de-

available to help end users install their fax [415) 964-5181
RF network to provide the best cover- http://www.proxim.com
age in their physical environment. CIRCLE 587 pair of second generation CDMA
Priced at around $350 each, the LEE GOLDBERG Abaseband processing chip sets
promises to lower the cost and

reduce the power requirements for

N both handsets and base stations. The

T el ; By O first is the MSM2300, a single-chip mo-
rompeter designs apd builds RF inter- - bile station modem (MSM) intended
connect components for the telecom, o for handsets. It incorporates a propri-

broadcast and military/aerospace
industries as if the
lives of our customers ) J '
depend on them. ul t tO ast
Qur connectors, ' o
patch bays, jacks and connecting components are
designed to provide years of use. In fact, even decades of
glitch-free, trouble-free and maintenance-free service.
That's because everything we design is built to last.
Trompeter is the clear choice when quality, reliability
and your profitability are paramount.
Nothing else comes
close.tq a Trompeter
componsnt,

etary implementation of several key
CDMA functions, along with several

microprocessor cores and DSP cores.
Target applications include subscriber
units for multimode cellular, PCS, and
wireless local-loop systems.

While it’s pin-for-pin-compatible
with its predecessor, several improve-
ments distinguish the MSM2300, in-
cluding a code-division searcher func-
tion that’s eight times faster. This
allows the handsets it’s used in to ac-
quire contact with a base station much
more rapidly, during both power-up
and hand-off operations. The fast
searcher also significantly reduces the
host microprocessor’s overhead by in-
corporating an advanced pre-process-
ing engine into its core logic.

The reduced processing load allows
the host’s load to either save power by
running at a slower speed or spend
more time in power-saving idle modes.
When combined with other power-
saving enhancements, the MSM is ex-
pected to demonstrate power savings
of up to 75% in idle mode and 256%
(continued on page 98)
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sle new source of
just went on line.

New capacity. New packages.
New leadership in power.

World's first dedicated 8-inch power MOS
fab now in operation

Industry leader in MOSFETSs, IGBTs,

mil and rad hard technologies

Integrated power and logic on a chip
Complete power solutions based on
decades of application experience

\Wide range of processes and packages
SPICE and Saber models, eval boards,
and samples available

Contact us for data sheets and brochures

3 HARRIS

S EMICONDUCTOR
For more information: Call 1-800-4:HARRIS
and ask for ext. 7700. Im Europe, fax 44-1234 328168.
““Mnternet http://www.semi.harris.com - Technical assistance E-mail centapp@harris.com
AnswerFAX: 1-407-724-7800, doc. 7069

your next big idea is a trademark of Harris Corporation.
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(continued from page 96)

when operating in CDMA transmit or
receive mode. This should yield signif-
icant improvements in a handset’s
standby and talk time. In addition, the

i quality in areas with high multipath
MSM2300 fast searcher reports the E

levels and other difficult RF environ-
ments. These can include downtown
areas with tall buildings, mountainous
areas, or building interiors. Moreover,
the chip’s Viterbi decoder has been
substantially enhanced for higher for-
ward link capacity.

The MSM2300 will support both 8-
kbit/s and 13-kbit/s vocoders. Initially,
a QCELP implementation will be in-

position of multipath peaks with
higher resolution.

Another interesting feature of the
MSM’s design is a fourth demodulat-
ing finger, which improves reception
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PC/104 Modules

* Small size: 3.6” x 3.8”

* Low cost

* Industrial temperature
range: -40°C to +85°C

* Worldwide hardware
standard, IEEE P996.1

* Self-stacking bus

* Pin-and-socket
connectors

* Electrical and software
compatible with PC-AT

* Single board computers,
video, audio, digital 1/0,
solid-state disk, LAN,
communication, analog
1/0 and special function
modules

* 2 year warranty

THE EMBEDDED SYSTEMS AUTHORITY ™

PC/104-expandable PCs and modules are the practical
way to embed the PC architecture in space- and power-
sensitive applications. You'll find our PC/104 modules
offer a PC-compatible platform at a fraction of the cost
of a custom design.

Call or FAX for our Volume 2 DataBook!

715 Stadium Drive ¢ Arlington, Texas 76011
Phone 817-274-7553 ¢ FAX 817-548-1358
http:/ /www.winsystems.com
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cluded, with support for the EVRC al-
gorithm being added later in 1997.

No less significant is the CDMA in-
frastructure chip set, which will allow
the economical construction of com-
pact, efficient, low-power base sta-
tions. This presents a major advan-
tage when designing mini-stations
intended for use in highly congested
service areas. Consisting of the Q5165
cell site modem (CSM) and the Q5182
frame interface and router module
(FIRM), the two devices can be com-
bined with most standard micro-
processors to implement the main
baseband elements of a cellular or
PCS CDMA base station. This will al-
low designers using the CSM and
FIRM to realize significant power,
cost, and space savings in their next
design project.

The Q5165 QSM is a digital base-
band modem that incorporates the
CDMA modulator/demodulator and
serial Viterbi decoder. It can operate
on 2.7 to0 3.6 V, and requires 40% less
power than the first generation device
it replaces. Its flexible microprocessor
interface makes it easy to interface to
nearly any CPU architecture.

The Q5182 FIRM is an ASIC that
can play an important role in the base
station’s communication network. It
processes, buffers, and routes packets
containing digital voice data. This type
of processing enables various subsys-
tems in a CDMA cellular land network
to communicate with each other. By
combining the functions of several
HDLC controllers, FIFOs, and other
controllers in one chip, significant sav-
ings in cost, power dissipation, and pe-
board area can be realized by equip-
ment manufacturers. Also included in
the FIRM is an asynchronous inter-
face that enables the host microcon-
troller to directly access its registers.

Available in engineering samples
by summer, the MSM2300 will be in
full production in early 1998. Call for
pricing of both products and for infor-
mation about the availability of the
Q5182 FIRM.

Qualcom Inc.

6455 Lusk Bivd.,

San Diego, CA 92121,

(619) 587-1121

fax: 452-9096,

www.qualcom.com.

CIRCLE 588
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Dream on...

The Philips XA family offers the performance and features
of a true 16-bit architecture while also providing source
code compatibility with the 80C51 core to move you
seamlessly up the power curve. To get you there fast
with a shot at winning the BMW Z3 Roadster, Philips
is offering several XA starter kits from $99 - $199.
Each starter kit provides the user with a complete
set of tools (both hardware and software) for quick
application development. To enter the XA Performance Challenge, call:
1-800-447-1500 ext. 1361 or visit us at: www.semiconductors.philips.com

and you could win
this fabulous BMW Z3
in the Philips XA Performance

Challenge Design Contest.

Co-sponsored by EDN

Lete make things bettor
PHILIPS
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Dual-Band, Dual Mode RF Power Amplifier
Supports Cellular And PCS Handsets

MHz cellular band or the 1900-

MHz PCS band, the AWT919D
power amplifier can support transmis-
sion of analog (AMPS) signals and dig-
ital (D-AMPS) cellular and PCS 1900
signals. It consists of two highly inte-
grated RF amplifier chains in one 28-
pin thermally enhanced SSOP pack-
age. Consequently, the amplifier
should help engineers meet the de-
manding space, power, and perfor-
mance requirements of the upcoming
generation of dual-band wireless
handsets. Both amplifier chains oper-
ateat58V,

The cellular amplifier section is a
two-stage chain that operates in the
824-t0-849 MHz band and can operate in
two externally selectable modes. In one
mode it can be biased closer to its satu-
ration point in order to meet the power
and efficiency requirements of the U.S,

c apable of operating in the 800-
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analog AMPS standard. A second mode
is available to create bias settings that
meet the more stringent linearity re-
quirements of the digital D-AMPS
standard. In the analog mode, class B
operation, the AWT919D can deliver an
average output power of 288.5 dBm,
with a typical gain of 24 dB. In addition,
typical power added efficiency is ap-
proximately 45%.

In the digital mode, running in
Class AB, it will deliver 31.5-dBm
peak envelope power, with a typical
gain of 25 dB. It boasts a digital-mode
power-added efficiency of 40% and
third-order intermodulation products
greater than 24 dBe.

The 1900-MHz section is a three-
stage power amplifier operating in
class AB mode to achieve the linearity
and adjacent channel power require-
ments of cellular-phone transmitters
using the PCS1900 D-AMPS digital-
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modulation standard. It can deliver 31
dBm of peak envelope power, with a
typical gain of 25 dB and a power-added
efficiency of over 30%, and third-order
intermodulation products greater than
24 dBe.

To help designers manage power
requirements, both amplifier chains
permit external control of quiescent
operating currents. By reducing qui-
escent current during idle and low-
power transmit operations, battery
life can be extended, resulting in
longer talk and standby times.

Fabricated in high-performance
GaAs MESFET technology, the
AWTI19D is packaged in a 28-pin,
thermally enhanced SSOP housing.
Available now, it’s priced at $10 each in
quantities of 100,000.

Anadigics Inc.

35 Technology Dr.

Warren, NJ 07059

(908) 668-5000

fax (908) 668-5132

http://www.anadigics.com

CIRCLE 589
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$399- (1-24 pcs.-stk.)
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www.e-switch.com

You KNOW E-SWITCH.

Call now for samples and a quote, :
or ask for a full-color switch catalog.

=-smrey |

A Division of Electronic Components Groupe, Inc.

7153 Northland Dr., Brooklyn Pk, MN 55428
Phone: 612-504-3525 Fax: 612-531-8235

info@e-switch.com
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1997 Proceedings
NOW AVAILABLE

A valuable tool for design
engineers of portable,
nomadic, mobile and

transportable products.

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.

PROCEEDINGS
B  OF THE
';' FOURTH
S ANNUAL
e CONFERENCE
— MARCH 24-27, 1997
@)
Z
V4

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

* (PU 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

* |R-Based Wireless Communications

* Systems, Buses, and Architectural Issues

e Thermal and Mechanical Considerations

* Low-Power Analog Circuit Design

* PC Cards and Other 1/0

r- - - A
| Portable by Design Proceedings Order Form Amount + Tax* = Total |
| O 1997 Proceedings: $175 + $10 s/h; # of copies *Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY, OH, PA, Wi, Canada |
O 1996 Proceedings: $100 + $10 s/h; # of copies residents add appropriate sales tax)
I D 1995 Proceedings: $100 + $10 s/h; # of copies |
| O 1994 Proceedings: $100 + $10 s/h; # of copies Make checks payable to: |
O 1994/95/96 & 1997 Proceedings: $295 + $28 s/h; # of copies PORTABLE BY DESIGN
| O Check Enclosed |
- eck Enclose
: NAME — — — O MasterCard O Visa O American Express :
TITLE _____ S I —
| company I . — |
| " B . EXPIRATIONDATE |
ADDRESS ___ B _ |
oMY STATE ZIP ACCT# ——— =
A E —
Please return this form to: SIGNATUR
| - |
L PORTABLE BY DESIGN ¢ 611 Route 46 West * Hasbrouck Heights, NJ 07604 or call: 201/393-6075 « Fax: 201/393-6073 E
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ATS-1, The Audio Testing Solution.

Need a high speed IEEE-488 tester or powertul, flexible front
panel instrument? The ATS-1 Audio Test System from Audio
Precision is the solution.

“ Measures amplitude, signal-to-noise, distortion, SINAD, IMD*, ° T
frequency, wow & flutter, input impedance, plus AC mains check AUdIQ %4:’;}

% True 2 channel (stereo) modes measure 2 channel level, prGCISIon
phase, real-time amplitude ratio, real time crosstalk b0 Bon330h

% GPIB and front panel operation, including National Beaverton, OR 97075-3070
Instruments LabWindows* and LabView™® drivers (503) 627-0832, 1-800-231-7350

FAX: (503) 641-8906
< GPIB command set includes both IEEE
488.2 and HP 8903B emulation mode

“* Internal Sweeps, Graphs and Print-
outs, including single and dual

channel graphs and tables withy a

broad choice of units: V., dBV, dBu,

dBm, Watts, dBr, % and dB -~
“ Bright front panel display is casy

to read; shows three simultaneous
instrument reacings, sweep granhs or bargraphs
» Package optimized for rackmount or bench use,

with front or rear modular connectors, monitor speaker
Audio Precision is the world'’s Lrgest company dedicated
solely 1o manufacturing and supplying audio frequency test-
ing solutions, with a worldwide installed base of thousands
of units. Our international force of Audio Precision repre-
sentatives will be pleased o provide further information and
an onsite demonstration.

‘Options include IMD, rack mount kit, special filtess.
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W Exploring the world of analog, mixed-signal and power developments

Smaller Packages On Tap For
Low-Voltage Power MOSFETs

Processing Advances Allow Low-Voltage Power FETs
To Squeeze Into Small Surface-Mount Packages, But Heat
Removal Remains Critical.

Frank Goodenough

great inroads into cutting the specific on-re-

sistance of discrete power MOSFETSs in the
last few years. As a result, a device’s on-resis-
tance specification is often less than that of its
entire package resistance (bond wires plus lead-
frame). With decreasing on-resistance comes
smaller die sizes, which, in turn, gives rise to
power devices that fit
into compact, ad-
vanced, surface-mount
packages. These new
packages are designed
to provide low electri-
cal resistance between
drain and source, with
steadily declining
specified enhance-
ment (gate-to-source)
voltage.

To get the silicon-
destroying heat out of
these packages, they
are being designed
with unique lead-
frames that provide a
low thermal resistance
path between the die
and the pc board’s mounting surface. To ensure
successful heat transfer, most advanced devices
are designed concurrently with their packages.
Today, current ratings are a function of the pack-
age, not the die.

Since users are demanding ever-smaller sur-
face-mount packages, it looks like the previously
popular TO-3 metal can, albeit cheap and able to
handle lots of power, is finally dead. New devices
are not appearing in it. On the other hand, the abil-
ity to get the heat generated in the die and in the

Semiconductor process technology has made

SPECIAL
REPORT

Art Courtesy: Temic

package wiring out of smaller packages now de-
termines the suitability of a power MOSFET for a
specific application. Tiny, advanced surface-mount
packaged devices now handle equal or more power
than many larger die in the older TO-220 package
or its surface-mount equivalent, the TO-263, also
known as the D’PAK.

Placed into these new packages are vertical
MOSFETs or DMOS-
FETS, which are sepa-
rated from both a
process technology and
applications standpoint
into two classes—low
voltage and high-volt-
age. Power FETs
rated at or above 150 V
(drain-to-source volt-
age) fall into the high-
voltage class; those
rated below 150 V fall
into the low-voltage
class. Some manufac-
turers make the break
at alternative voltages
and/or divide them into
more than two classes.
However, for the pur-
poses of this report, and a report on the high-voit-
age class devices to follow in an upcoming issue,
150 V will stand as the dividing line.

While a few power ICs have integrated vertical
DMOSFETSs, most employ self-isolating lateral
CMOS or DMOSFETs. Vertical DMOSFETS do
not easily integrate due to the complex processes
required to provide some form of isolation (ELEC-
TRONIC DESIGN, April 1, p. 53). In addition, at all
but the lowest Vg (drain-to-source voltage rat-
ing), lateral MOSFETS exhibit higher specific on-
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resistances (Rpg(on)) when compared
with vertical DMOSFETs. There-
fore, most power FETS today are dis-
crete devices (although their con-
struction and interconnection makes
them true ICs). Single and dual n-
and p-channel FETS are available, as
well as isolated CMOS devices con-
taining one p-channel and one n-
channel device. However, their de-
signers solve the isolation problem
another way. These duals are built on
unique two-part lead frames to elec-
trically isolate the die from each
other. Essentially, each die is bonded
to its own leadframe.

Applications Galore

Where do these low-voltage power
FETs find homes? Most applications
fall under the general category of
“power management.” They range
from the power switches in controller-
run, buck and boost (step down and
step up) topology PWM switching reg-
ulators, to the protection devices that
open up the circuit to Li-Ion batteries
to keep them from overcharging or
overdischarging. They are often used
in the software-controlled switches
that cut power from portions of a mi-
croprocessor when not in use and as
the power device in a low dropout
(LDO) linear regulator.

Most nonsynchronous switching
regulators (switchers) use a single n-
channel FET and a Schottky diode.
On the other hand, some use a single
p-channel FET plus the Schottky.
They suffer the higher on-resistance
of the p-channel device to eliminate
the need for the charge pump or boot-
strap circuit required to pull the

10  J

6

I

Specific on-resistance (m{2cm?)

IIIIII

3.8 M cellsfin?

) e 5 M 1Y

E Silicon imit =
- Sel aligned 8 M cells/n? ]
[Temic30M o N
| cells/in R
Source; Fairchild
01 T O O R IR R O ¢
10 1000

100
Breakdown voltage (V)

2. The specific on-resistance of bulk silicon used in semiconductor processes increases

exponentially with increasing breakdown voltage rating. The ultimate goal of power MOSFET
process and device designers is to bring device performance as close as possible to the specific
on- resistance characteristics of bulk silicon. At present, Temic’s devices and Fairchild’s curves

indicate TrenchFET technology is the way to go.

FET’s gate 5 to 10 V positive with re-
spect to its drain.

Recently, battery-powered sys-
tems such as laptop PCs used NiCd
battery stacks, all running at voltages
well above the 5-V rail required by the
PC. They needed buck regulators to
step down the voltage. However, with
the advent of the Li-Ion battery, many
systems—cell-phones, pagers, and
PDAs—are running off just one or
two Li-Ion cells and they need effi-
cient boost regulators.

When greater efficiency is re-
quired, or for better control of a sys-

tem’s heat generation (to keep the
plastic case from melting), supply de-
signers switch to synchronous switch-
ers that require two power FETs
(ELECTRONIC DESIGN, April 1, p. 64).
Depending on the power required,
these synchronous switchers use ei-
ther two discrete FETSs or adual FET.
Some designs employ one p- and one
n-channel device, also as two separate
devices or a dual.

When the ultimate in efficiency is
required, a Schottky diode is con-
nected in parallel with the synchro-
nous FET. Because of the need for a
Schottky diode and a low-

[

Part Package
nmber | styie | 8Y0SS | Ros(on) VE Ip@70°c
IRF7421D1 $0-8 v 0.035 Q 0.2V 3.3A
IRF742202 | SO0-8 =20V 0.090 0.52v -2.3A

Top View

voltage FET in the same
package, International Recti-
fier (IR), El Segundo, Calif.,
came up with what they call a
FETKEY (Fig. 1). InIR’s
FETKEY, connecting the
drain of the FET to the cath-
ode of the diode creates a
very low inductance between
the die for maximum effi-
ciency in fast switching.
FETKEYs, which integrate
two power die in a tiny Micro-
8 package, are made possible

1.This IR /Motorola FETKEY puts a low-voltage, low on-resistance n- or p-channel FET in a tiny package
(SO-8 or Micro-8) with a Schottky diode. In many applications, such as switching regulators, this type of

packaging fits two devices in the place of one.

by advances in both process
and package technology.
The Micro-8 package, with a
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by 4.5 mm “Super SOT” package. IR | ICs, including switching regulator
jointly developed the Micro-8 with | controllers that might drive a
Maxim Integrated Products, Santa . FETKEY in power supply applica-
Clara, Calif., who uses it for analog | tions.

footprint of 3 mm by 5 mm and only 1
mm high, is half the size of Temic’s 6.4
mm by 3 mm “Litefoot” package. It
also is smaller than Fairchild’s 4 mm

LOW-VOLTAGE POWER MOSFET PERFORMANCE AT 25°C

On resistance

= 7

Rated l
breakdown | Number of Contin-
Part voltage, FETs and uous drain !
Company = number Vps (V) polarity Package Ves=10V | Vgs=4.5V | Vs =27V Power (W) current(A) Comm(ﬂts '
Harris RF1K49086 30 2n micro-8 T 60 mS2 NA NA NA 3.5
RF1K49157 30 in micro-8 30 mg2 NA NA NA 6.3
| RF1S60P03SM 30 ip TO-263 27 mQ2 NA NA NA 60 |
RF1S70N03SM 30 in ! TO-263 10 mQ NA NA NA 70 |
{ RF1S25N06SM 60 T— in TO-263 47 mg) NA NA NA 25
Fairchild NDS335N 20 1’ in SuperSOT-3 NA 110 mQ2 140 mQ 0.5 1.7
[ NDS355N 30 in | SuperSOT-3 | 85 mQ 125 mQ NA 0.5 1.7 |
NDS336P 20 1p SuperSOT-3 NA 200 mS2 270 mQ 0.5 1.2 '
NDC7002N 50 2n SuperSOT-6 2Q 4Q NA 0.7 0.51 '
NDM3000 30 3n SOIC-16 90 mQ 130 mQ2 NA 25 3 Complement- l
30 3p SOIC-16 160 m§2 250 ms2 NA o 3 ary n/p 3-¢
brushless
dc motor
(0 drivers.
| NDBNDP7052 50 iporin TO-263 10 mQ NA NA 150 75
Motorola MMSF33DR2 30 in SO-8 11 mg2 20 mQ2 NA 2.5 12
| MMFTPD3HD 30 1p SOT-223 100 mg§2 150 mQ2 NA 3.13 52
[ NTD1302 30 in TO-263 220 m§2 310 mQ NA 74 20
‘ MMDF 1300 25 2n SO-8 100 mQ _L 200 mS NA 0l NA Future
‘ MMDF1300 25 2p SO-8 220 ms2 400 m§2 NA 1 NA Future
| MMDF3304 25 2n SO-8 25 mS2 35 mQ NA 2 6.2 Future
| MMDF3200 20 in SO-8 NA 15 mQ 20 mQ 2 1 Future
MTSF2P02HD 20 1p Micro-8 NA 90 mQ2 120 mQ 0.78 3
‘ Samsung SSD2101 60 in S0-8 30 mQ NA NA NA 7 |
‘ SSD2102 20 1p SO-8 60 mQ NA NA NA 53 |
| SSD2009 50 2n SO-8 130 mQ2 NA NA NA 3 (
IRFRO14A 60 n TO-263 200 mQ NA NA NA 8.2 |
} | Temic Si2302DS 20 in SOT-23 NA 70 mQ <85 mQ2 1425 2.8
| Si23010S | 12 1p SOT-23 NA 130 mQ <190 mQ 1.25 2.3
| SUP/SUB75NO 50 in TO-220/ 6 mQ NA NA 1.87 75 Trench .
5-06 TO-263
| Si4425DY 30 ip SO-8 14 mQ2 23 mQ NA 25 1 Trench
[ Si4420DY 30 1n SO8 | 9mQ 13 mQ NA 25 125 Trench
’ Si3456DV 30 1n TSOP6 | 45mQ NA NA NA 5.1 Advanced
Trench
Si6410DQ 30 n TSSOP-8 14 mg2 NA NA NA 78 Advamced
__P Trench
»‘ Sid4420DY 30 in SO-8 9 mQ NA NA NA 2t5 Advanced
Trench
Si3457DV 30 ip TSOP-6 NA 65 mSQ2 NA NA 4.3 Advanced
| Trench
Si6415DQ 30 1p TSSOP-8 NA 19 mQ NA NA 6.5 Advanced
I Trench |
l ) Si4425DY T 30 ip SO-8 NA 14 mQ NA NA 1" Advanced .
| Trench

[ NA = not available

e _ s —— e ——————— ———— = ]



AN
%y A world of experience in high

1, o>

B »5%-\  bandwidth telecom solutions.

RS
» - - .
e W a
. - - ' ‘ B SONET/SDH MUX
B — Yo il
: - . “ ' 4 s 16:1 multiplexer/
- .. . . clock regenerator
- simplifies 0C-48/STM-
16 physical layer
design. [VSC8063]

2.5 Gb/s

10 Gb/s
SONET/SDH
MUX/DEMUX
Industry’s first
0C-192/STM-64 16:1
multiplexer/demulti-
plexer chipset gets
you to 10 Gb/s.
[VSC8071/72]

2.5 Gb/s
ATM/SONET/SDH
MUX/DEMUX
Off-the-shelf section
termination chipset
enables 2.5 Gb/s ATM
User Network Interfaces.
[VSC8023/24]

622 Mb/s
ATM/SONET/SDH
Transceiver
Lowest power, lowest
i B cost 622 Mb/s ATM
| P T
\ WL ier
n the telecom world of SONET/SDH and T 5pccs [VSCE111)
ATM, one company has more than a
decade of experience in the multi-gigabit 1.25 Gb/s 16x32
arena: Vitesse. Communications systems st ﬁf;ﬁ;ﬁﬁ% e,
leaders call us when they need 622 Mb/s, ’ N core enables reliable

=
AN
Z
L-&
[+ 4
| o
L
4
o
=
=
(]
[« 4
-
7]
(]
o)
[
Q
>

ATM and Gigabit

2.5 Gb/s and 10 Gb/s standard products Ethernet switches.

and custom solutions.

Partner with the world's leading
producer of SONET/SDH and ATM devices
for affordable, superior, proven perfor-
mance. For your Communications Products
Data Book, samples, or technical assistance,
contact us now and explore new worlds of
high bandwidth possibilities.

[VSC850]

2.5 Gb/s Laser
Driver

Versatile, low cost
driver exceeds
0C-48/SDH-16 jitter
requirements
[VSC7925]

GIGABIT SWITCHES

1-800-VITESSE high bandwidth
or www.vitesse.com solutions

VITESSE

SEMICONDUCTOR CORPORATION
READER SERVICE 230

WDM




~
o
o
o
)
=z
=3
=
~
=z
o
“
e
[=}
-4
z
o
o
g
pr)
e

ANALOG OUTLOOK

LOW-VOLTAGE POWER MOSFETS |

Most power FETS are built on 6-in.
wafers and employ anywhere from
four to six mask processes. To further
reduce on-resistance, Temic (former-
lly Siliconix), Santa Clara, Calif,, is
building low-voltage power FETs on a
more complex TrenchFET process
(ELECTRONIC DESIGN, April 14, p. 45).
Other companies also have begun us-
ing this process, including Phillips,
Eindhoven, The Netherlands,
Fairchild, Santa Clara, Calif., and
Samsung, San Jose, Calif.

On the other hand, IR and Mo-
torola, Phoenix, Ariz., have cut their
mask steps from six to four. And
TrenchFET technology requires sev-
eral additional process steps. Other
major device makers including Harris,
Melbourne, Fla., claim their latest
non-cellular planar technology pro-
vides similar performance. And Mo-
torola and IR have simultaneously
achieved the low specific on resistance
and simplified their process (cut mask
steps) which raises productivity.

Harris is the first supplier to move
their power FETs from 6-in. to 8-in.
wafers, which is intended to increase
yield, improve productivity and re-
duce costs. These devices will be man-
ufactured at a new fab at their Moun-
tain Top, Pa. facility, built especially
for power FETs and IGBTs.

Specific on-resistance has long
been the figure of merit by which to
Jjudge or compare the processes used
to fabricate silicon devices, particu-
larly those used as power switches.
Independent of die size, it is the prod-
uct of the resistance of a specific de-
vice times its area in square centime-
ters. Its units are defined in
milliohm-centimeters square (mQ-
em2). This value varies exponentially
with breakdown voltage rating (the
voltage that a device can stand off).
Specific on-resistance increases
about as the 5/2 power of its rated
breakdown voltage. That is, the
higher the breakdown voltage, the
higher the specific on-resistance.
Pure bulk silicon is the ideal or limit.
That is, it has the lowest specific on-
resistance of any material in the
semiconductor manufacturing
process (Fig. 2). The lower the spe-
cific on-resistance provided by a
process, the smaller the die size for a
given on-resistance and breakdown
voltage.

World's first
DMOS transistors
(metal ate) [ exFeT Gen
1st cellutar
30 mQem? NOSFET polyqat Genzz
1978 e S el ot
4mem Gend
1979
1984 2.2maem? | Gend
1087 1.2 mem?
1993
1995
Source: International Rectifier

3. Since they announced their first cellular power MOSFET in 1979 (GEN 1), International
Rectifier has marched through four additional process generations each with ever lower spedific
on- resistance. Their present 4-mask GEN 5 process provides a spedific on-resistance of just 1.2
m<2-cn?, an order of magnitude less than that offered by GEN 1.

On-resistance is a function of the
enhancement (drive or turn-on volt-
age) applied between gate and source,
and if not stated, 10 V is assumed.
However, early on, Harris created a
line of so-called “Logie Level” MOS-
FETs whose on-resistance was speci-
fied at 5 V or 4.5 V of gate-to-source
voltage. Most of the latest FETS are
similarly specified, and IR has added
an Rpgon) specification at 2.7 V.
Meanwhile, Temic specifies some of
their latest devices at 2.5 V.

Since IR announced their first
HEXFET, process advances have
taken them to what they now ecall
GEN-5 devices in terms of specific on-
resistance (Fig. 3). From the GEN-1
process to the GEN-5, specific on-re-
sistance dropped by a factor of 10
times from 12 to just 1.2-mQ-ecm2. But
according to projections by Fairchild,
TrenchFET technology will eventu-

Tiny, advanced
surface-mount
packages now handle

equal or more power
than many larger die

in the older T0-220
package.

ally bring this number below 0.1 (Fig.
2, again). If Temic’s latest TrenchFET
process is any indication, these projec-
tions are not that far-fetched. They
have achieved a specific on-resistance
of 0.18mQ-cm2 on a 20-V, n-channel
TrenchFET process with 10 V of en-
hancement (Fiig. 2, again).

Looking at the performance of a
sampling of the actual devices brought
about by these process advances,
some are now available (see the Table).
Usually, the larger the package, the
lower the on-resistance. However, in
many cases, FETS in larger packages
are rated at a higher breakdown volt-
age (Vpg); therefore, the on-resistance
is higher.

Prices are not given in the table be-
cause power MOSFETs are usually
purchased in large OEM quantities,
and volume prices are negotiated.
They are, like memory chips, very
competitive. However, to provide a
frame of reference, most power FETs
run less than $1.00 each even in small
quantities (1000).

Until recently, power FETs were
cellular devices. Each cell consisted of
a separate DMOSFET. A true IC, the
gates, drains, and sources of all the
cells, are connected in parallel. IR’s
patented cells are hexagonal
(HEXFETS). Most other manufactur-
ers use square cells. The trick is mini-
mizing cell size to cram as many as
possible into a minimum area. The
greater the cell density offered by a
low-voltage process (usually ex-




Low-Power, High-Performance
Op Amps In Micrel’s IttyBitty " SOT-23-5 Packaging

Because of customer demands for
smaller and higher-performance op
amps for the wireless and telecom
markets, Micrel has developed a
family of op amps that meet high-
density systems requirements with
low power, guaranteed high perfor-
mance, and ultratiny packaging.

Micrel’s IttyBitty™ and MM8™
packages are the smallest in the
industry, saving critical board space
and weight and minimizing signal
path length—resulting in higher
system performance and higher
system packaging density.

New Op Amp Design Solutions from Micrel

P> MIC6211-General purpose amplifier
P MIC6270- General purpose comparator
P> MIC6251/2— Instrumentation amplifiers

P> MICT101/2-Single and dual
operational amplifiers

P> MIC7111- Rail-to-rail input and
output amplifier

P> MIC7211- Rail-to-rail input comparator

Extended Common-Mode Range

These devices feature an input common-
mode range that extends beyond the
supply voltage rails.

MICREL PART RESPONSE

NUMBER TECHNGLOGY Vstrrny Taurrny TIME

Op Amps

MIC&2R Bipolsr | 25Vio18V | 20mA | 25Mhz | 4uVC Vius | 2mv | S0

MICTI0! CMOS 24Vi0 15V | 250nA | LOMHz | 1uV/C Was | 3mv | 1A E

MICTIH CMOS 24Vl | 250uA | LOMRz | 1pv/C Vs [ 3o IpA

MICTLIY CMOS 24Vt 10V 2yuA | SOkHz | VC | - lomViss | SV | 1A |
P e ST e Sl Tt "REI Moplel o] Rt (5L EREP SN

MICE270 Bilr | £25Vieti8V | 300uA - 2my A 13ps

MICT21 CMOS 24Vto 10V THA Ve 3my pA | d0us
bl 1 1 1-F & 1T % &1

MICS2312 Bipolar | £26Vio+18V | 20mA | 2MHz | 7av/C | 5% | GVas | dmV [ 50nA

max.
IttyBitty SOT-23-56 Packaging Key User Benefits

Micrel's IttyBitty and MM8 packages are
the ideal solutions for designers of high-
density systems such as cell phones,
pagers. USB devices, PCMCIA cards and
portable instrumentation. They are also
ideal for applications where amplifier
proximity to a sensor and/or short signal
path is critical.

Guaranteed Performance Specs

Micrel's amplifiers carry performance
beyond functionality. Operating from a
single or split supply, performance is
specified and guaranteed with supply
voltages as low as 2.4V, most with supply
currents less than 1mA.

Guaranteed Temperature Range

To ensure reliability in a wide variety of
environmental conditions, Micrel ampli-
fiers provide characterized and specified
performance over a temperature range
from —40°C < Ty € +85°C.

READER SERVICE 156

P Input common-mode range
extends beyond supply voltage rails

P> Guaranteed performance with supply
voltages as low as 2.4V

P Low supply current

P> Guaranteed performance over the
full industrial temperature range
of -40°C to +85°C

P> IttyBitty SOT-23-5 package saves
space and weight

For more information on Micrel’s
new family of low-power,
high-performance op amps,
call 1-800-401-9572.

In Europe, call +44-1635-524455.

Or visit our Website
http://www.micrel.com

FRICLREL

Total Analog Solutions
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pressed in cells per square inch), the
lower its specific on-resistance. In-
creasing the cell density lowers the
specific on-resistance in the FET’s lat-
eral channel region. In high-voltage
MOSFETS, most of the resistance is in
the vertical epitaxial material that
stands off the voltage.

To compete with advance cellular
processes such as TrenchFET, IR and
| Motorola use the non-cellular planar
process where they essentially replace
the cells with stripes. This turns the
die into a single large transistor which
IR calls its GEN 5 and Motorola calls
waveFETs,
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As it turns out, when shrinking cell
size “you don’t get something for
nothing.” That is, at some cell density
the resistance of the parasitic
JFET—through which a MOSFET’s
current must flow—starts to domi-
nate andcauses the specific on-resis-
tance to increase. To get around the
problem, technologists tried etching
a trench into the JFET region (using
techniques developed for DRAMS).
They coated the trench walls with ox-
ide, and back-filled the remaining
trench with polysilicon, thereby cre-
ating a gate for the MOSFET and sig-
nificantly reducing the JFET resis-

| @
| 80—-73-
| “r S
2 ap
&
' = "
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“ Reference Rosion)*
Part Number UL ONERCEN T
Shown at actual size
NP
(RTINS CE 75 | 140 | = SuperSOT™-3
NDC65IN | NDC652P 42 95 | ™= SuperSOT"-6
l NDH853N | NDH854P 15 29 | IN SuperSOT™-8
NDS8410A | NDS8435A [E [/ I S0-8
LT 13 | 26 | B Power SOT
70 | 125 | HGEM S0-16

Ves=10V

“*S0-16 Contains 3 N-Channel and 3 P-Channel die in one package

Source: Fairchild

| 4. A sampling of surface-mount power packages (a) range in thermal resistance from a low of
i 1°C/W to a high of 75°C/W. Six of these packages are shown actual size (b).

tance. This is the basis of Temic’s
TrenchFET MOSFET process.

It's A Small, Small World

The packaging of the newest low-
voltage power FETs is as critical as
device and process design. As a result,
the new low on-resistance FETs have
appeared in a plethora of proprietary,
non-standard, surface-mount pack-
ages, all designed to offer minimum
electrical and thermal resistance.

For example, Fairchild houses
FETs in a total of 12 surface-mount
packages, with the smallest, their Su-
per SOT-3, offering the lowest typical
thermal resistance junction-to-case,
Rgje, in units of degrees C per Watt
(°C/W) (Fig. 4a). It should be noted
that the original power surface-mount
packages, the DPAK and the TO- |
263/D?PAK, still provide the best
Rgj—just 5- and 1-°C/W respectively,
while the smallest device, the Super-
SOT, has the poorest at 75°C/W. It dis-
sipates only 500 mW while the TO-263 ‘
can handle well over 50 W if mounted
with a good thermal bond to a well-
cooled heat sink. Fairchild puts most
of their latest powerFETs in just six of
the packages ranging from the Super- |
SOT-3 to the SO-16 (Fig. 4b).

IR offers their GEN-5 power
FETs in five thermally enhanced
surface-mount packages ranging
from an SO-8, which can handle over
7 A, tothe MICRO-3, a SOT-23 on
the outside but a power handler on
the inside that can carry currents up
to 1 A. The earlier SOT-223 with its
wide tab is used for older devices
with ratings to 100 V. '

The MICRO-8 with a footprint
just 1/2 that of an SO-8 and only 1
mm high handles up to 2 A. The MI-
CRO-6, its footprint just one-fourth
the size of the SO-8, can handle simi-
lar power (2 W) and currents beyond
2 A. Motorola’s thermally enhanced
surface-mount packages also include
an S0-8, a MICRO-8, and the TSOP-
6 ,which provides a junction-to-am-
bient Ry, of 90°C/W. It runs at
50°C/W for the thermally enhanced
SO-8 package. '

How VALUABLE CIRCLE
HIGHLY 581 | |
MODERATELY 582
SLIGHTLY 583J




What you need is a logic analyzer that can manage time.

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-

The quickest, most tifying elusive hardware/software problems. Test Drive a TLA 700 logic analyzer and
accurate way to identify
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Dual N-Channel Buck Controller Chip
Powers Pentium Pro Core Logic

buck controller chip created by

Cherry Semiconductor is de-
signed specifically to power the core
logic circuits in Pentium Pro micro-
processors and other high-perfor-
mance processors in personal comput-
ers and file servers. The CS-5150
contains a 4-bit DAC that sets its out-

A n asynchronous, dual n-channel

put voltage based on the value en-
coded in the Pentium Pro. The DAC
also can be hardwired to set the output
gate-drive voltage in 100-mV steps
between 2.14 and 3.54 V. The con-
troller drives two n-channel MOSFET
power transistors. Using an n-channel
MOSFET in the bottom switch posi-
tion instead of a Schottky diode im-
proves overall system efficiency.

A complete Pentium Pro power sup-
ply can by built using just 16 compo-
nents. The device's fast transient re-

sponse times stem from its dual feed-
back topology. The 100-ns fast feedback
has a loop response time 10 to 50 times
faster than power-supply solutions cur-
rently available. The slower feedback
loop is compensated for by using an ex-
ternal 0.1-uF capacitor to ensure accu-
racy and stability over a range of load
and layout conditions.

Built-in features of the CS-5150 in-
clude a programmable soft-start and
lossless short-circuit protection. Pro-
grammable soft-start minimizes both
inrush current and output overshoot.
Under short-circuit conditions, the
controller moves into a hiccup mode
with a 3% duty cycle to protect the IC
and power MOSFETSs from cata-
strophic failure. The CS-5150 operates
from either 5- or 12-V power supplies,
runs at a frequency greater than 1
MHz, and can be used in any Intel-
based motherboard. The output dri-
vers deliver 1.5 A peak.

Offered in a 16-lead narrow SO
package and 16-lead plastic DIP, the
CS-5150 sells for $3.50 each in quanti-
ties of 10,000.

Cherry Semiconductor Corp.

2000 South County Trail

East Greenwich, R 02818-1530

(401) 885-3600
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Capacity Of Different Battery Types

battery capacity for NiCD,

NiMH, and Li-Ion battery types.
It uses the SMBus protocol that sup-
ports many of the Smart Battery Data
commands as well as SBData charge
control. The capacity-monitor chip
provides battery state-of-charge, re-
maining capacity, remaining time, and

T he b2092 Gas Gauge IC monitors

| chemistry over the two-wire SMBus

serial link. Battery charge state can be
directly indicated using a four-seg-
ment light-emitting-diode display to
graphieally depict battery full-to-
empty in 25% increments.

The chip estimates battery self-dis-
charge based on an internal timer and
temperature sensor, and user-pro-
grammable rate information stored in
external EEPROM. The device also
automatically recalibrates battery ca-
pacity in the full course of a discharge
cycle from full to empty. The bq2092
can operate directly from three nickel-
chemistry cells. Operating voltages
for other battery-cell configurations
can be provided by building an inex-
pensive regulator. This is accom-
plished using the chip’s voltage refer-
ence output and an external transistor.
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Packaged in a 16-pin 150-mil SOIC,
the bq2092 and its necessary external
components can occupy less than 0.8
square inches of pe-board space for
use in a battery pack. The complete so-
lution is small enough to fit in the
crevice between two A cells. Flexible
AT/At programming allows designers
more precise charge termination, par-

ticularly in higher discharge-rate ap-
plications. Pricing starts from $5.00
each in quantities of 10,000.

Benchmarq Microelectronics Inc.

17919 Waterview Pkwy.

Dallas, TX 75252

(972) 437-9195

CIRCLE 612

MILT LEONARD

Low Emitter Inductance Ups
Gain At 2 GHz For LNA Use

The NEGI6MO1, a silicon epitaxial
npn transistor, is manufactured in a
process featuring an fy of 14 GHz. It
comes in a six-pin SOT-363; four leads
are used for the emitter to reduce
emitter inductance. The resulting
gain of approximately 14 dB at 2 GHz
is about 3 dB higher than would be if
the part was in a SOT-23 or SOT-143
package. Noise is typically 1.6 dB at 2
GHz. The part is designed for low-
noise amplifier and pre-driver appli-
cations up to 2.4 GHz, operates from 3
V with a typical collector current of
10 mA, and has a maximum dissipa-
tion of 150 mW. The SOT-363 package
measures 1.25 by 2.00 mm, and the
part is priced at $0.29 in 100,000-lot
quantities. PMcG

California Eastern Laboratories (for
NEC), 4590 Patrick Henry Dr., Santa
Clara, CA 95054; Mark Navarre, (408)
988-3500; fax (408) 988-0279; Inter-
net: hifp://www.cel.com.
CIRCLE 613




ANALOG PRODUCTS

PRODUCT FEATURE
Data sheets on products like these can be found at www.penton.com/ed/

Switch-Mode Controllers, Voltage-Reference
Chips Combine To Regulate Pentium Power

trollers and LX1670 5-bit pro-

grammable voltage reference
chips are aimed at power systems for
high-end processors, such as Intel’s
Pentium Pro (P6), IBM’s PowerPC,
Cyrix’s 6x86 and 6x86L, and AMD’s
K5 and K6. Together, the chips con-
vert a +5-V or +12-V input to a digi-
tally adjustable output ranging from
1.8t03.5 Vdein 100-mV steps (50-mV

T he LLX1660/1661 switch-mode con-

steps below 2.1 V) that feature a 1% de
accuracy.

The switch-mode controllers fea-
ture synchronous switch drive and
pulse-by-pulse current limiting with
adjustable hiccup, soft-start capabil-
ity, and synchronous-switch shut-
down input for increased efficiency in
light-load applications. The LX1660 is
for accurate dec regulation, while the
LX1661 is recommended for applica-

tions requiring better transient re-
sponse. The PWM controllers are de-
signed to interface with the LX1670
voltage identification-code (VID) IC,
but they also can be used as a stand-
alone controller.

A 0.5% 2-V reference voltage is
available on an external pin for using
the controller as a standalone function.
Also available are an enable function
and an undervoltage lockout function.
The LX1670 reads a 5-bit VID code
from the microprocessor and sets the
output- voltage reference to be used in
programming the controller. Using a
voltage-mode constant off-time
scheme, the reaction scheme is less
than 1 us, which is about ten times
faster than conventional control
schemes. An off-time-adjust function
eliminates frequency modulation due
to output-voltage variations.

The LXE9007 design kit is avail-
able for evaluating all three chips. In
quantities of 1000, pricing for the
L.X1660, LX1661, and LX1670 devices
is $2.20 each.

Linfinity Microelectronics Inc.

11861 Western Ave.
Garden Grove, CA 92841
(714) 898-8121 or (800) 877-6458
CIRCLE 614
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DC-DC Converter Features
Programmable Output Level

developed by Micro Linear al-
lows designers to keep up with

the trend toward lower supply volt-
ages for ICs used in battery-powered
products. The output level of the
ML4950 is programmable from 2.0 to
3.0 V through the use of two small ex-
ternal resistors. A small inductor and
two small capacitors also are required.
The chip supplies up to 100 mA of
output current. A fixed-output ver-
sion, the ML4850, delivers either 2.2 V
or 2.5 V. Both chips convert and regu-
late the voltage from a single alkaline
battery in the range of 1.5t0 1.0 V

Aprogrammable dc-dc converter
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with +3% accuracy and an efficiency
exceeding 90%. The chips also work
with single-cell batteries, such as
nickel-metal hydride or nickel cad-
mium. High efficiency results from the
use of synchronous rectification,
which replaces a power-sapping catch
diode with an intelligent circuit that
switches a built-in, low-resistance
MOSFET for conducting inductor fly-
back current.

Both devices generate a low-bat-
tery signal that has a programmable
threshold set with a resistor pair. This
signal can activate a battery-low indi-
cator or trigger a battery-low routine
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in a microcontroller. The converters
are available in an 8-pin SOIC package
in the commercial and extended-com-
mercial temperature ranges. Prices
for the commercial temperature range
in 1000-piece quantities are $2.05 for
the ML4950 and $1.98 for the ML4850.

Micro Linear Corp.

2092 Concourse Dr.

San Jose, CA 95131

(408) 433-5200
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Enhanced Camera Control
With Massive Changes

A range of new camera-control and ro-
botics systems include a novel compo-
nent triax system, and a range of ad-
vanced camera roboties pan/tilt
mechanisms and accessories together
with a software-driven auto-tracking
system. The TM-9660 component
triax system provides portable cam-
eras with component output and full-
featured studio operation while still
using triax cable between the camera
and base station. This allows the sig-
nals to remain in the component for-
mat longer before encoding.

The PT-MP mini-pan/tilt head is de-
signed for applications with limited
space. Measuring only 2.75 in. at its
base and weighing 2 1b., the mecha-
nism can be side- or top-mounted. The
unit is de-servo driven and offers high-
precision feedback potentiometers for
both pan and tilt axes, with the pan
range at +150° and tilt at 50° up and
90° down when top-mounted.

The company’s range of camera ro-
botics systems has been enhanced
with a 360° continuous pan/tilt option
that allows the HP-PT pan/tilt head
to be connected via a single coax cable
to the TM-9255 coax camera control
system. The new CP-SRD serial re-
ceiver drives pan, tilt, zoom, and fo-
cus servos for the pan/tilt mecha-
nisms, while the People Tracker auto
camera tracking software uses pat-
tern recognition and doesn’t require
any device to be worn by the person
or object being tracked. It can be
used with any of the company’s cam-
era robotics systems and touch-
screen control panels. PMcG

Telemetrics Inc., 6 Leighton Pl., Mah-
wah, NJ 07430; (201) 848-9818; fax
(201) 848-9819. CIRCLE 616
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BOARD INTERFACE SYSTEMS

Samtec's multi-row interconnects on .025"(0,64mm),
.050"(1,27mm) and .079"(2mm) pitch are Way Cool Solutions
for increasing your board density. With Samtec Board Interface
Systems we offer unique ways to go Card-to-Board,

Board-to-Board and Off-Board... ‘
wihy pesrv 09
« \n u

Get on board with Samtec
Sudden Solutions. Call 1-800-SAMTEC-9
for our new Board Interface Atlas.

United Staies » Scotland » Singapore * Germany * France

SAMTEC USA * P O Box 1147 s New All IN 4 11 AsTel: 812-944-6733 « Fax: 812-948-5047
1-800-SAMTEC-9 » Faxback: 1-888-SAMFAX-9 « Internet: http://www.samtec.com * E-mail: info@ samtec.com
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e Power

e Interconnections
e Passives

e Switches & Relays
e Optoelectronics

Air-Cooling Electronic
Systems: An Introduction

As Component Density Spirals Upward, Careful Enclosure Design
And Fan Placement Is Essential To Avoid System Failure.

AL EISAIAN,

NMB Technologies Inc., 9730 Independence Ave.,
Chatsworth, CA 91311; (818) 341-3355; fax (818) 341-8207.

ith higher-performance sys-
w tems coming in increasingly

smaller boxes, the task of pro-
viding adequate cooling for critical
components is more challenging than
ever. Because of the increasing power
densities, thermal-management is-
sues must now be considered up front
in the product development cycle to
prevent complete system failure.
Along with early planning, good ther-
mal design within an enclosure re-
quires the proper application of two
simple concepts. First, the system
must provide for adequate airflow
around heat-generating components
and heat-dissipating elements ¢such as
heat sinks). Second, the system must
allow for adequate space and power
for the incorporation of the required
cooling fans. The remaining design is-
sues, from a thermal management
standpoint, consist primarily of deter-
mining fan positioning and ducting,
and selecting the proper number and
type of fans.

Until recently, natural air convec-
tion provided adequate cooling for vir-
tually all pe-board-based electronic
systems. However, the upward spiral
in generated heat is making the use of
forced-air convection using fans and
blowers a necessity (Fig. 1). In combi-
nation with heat sinks, they have
proven to be highly effective for low-
to mid-range systems. These fan-
cooled electronic systems include

everything from notebook PCs to set-
top boxes aimed at home Internet ac-
cess. Their presence in such high-vol-
ume, highly competitive markets
forces designers to perform a delicate
balancing act between cost and perfor-
mance, placing greater burdens on the
design of an active cooling system.
Other factors also must be taken
into account. Since Jan. 1, 1996, the
European Union has imposed a strict

1. As more components are packed into a single endosure, the design engineer must factor in
cooling earlier in the design cyde than ever before. Issues such as space, location, endosure
ducting, type, size, number of fans, and endosure resistance must all be considered if
overheating followed by system failure is to be avoided.

EMC (electromagnetic compatibility)
directive on equipment makers sell-
ing their wares in Europe. The rela-
tively airtight package required to
shield from electromagnetic and radio
frequencies makes it even tougher to
cool the system. In addition, many
markets are experiencing a lower tol-
erance for overall system noise, pro-
viding an even greater design task for
small systems that require high-
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I T I A 1R-COOLING

ELECTRONIC SYSTEMS |

speed fans for adequate airflow.

| Forced-Air Trends And Solutions

With an eye toward the mobile com-
puters implementing fans this year,
one thing is clear—the trend toward
hotter systems is not going away. De-
signers must incorporate active ther-
mal management elements, such as
fans, into small enclosures, or at least
be ready to do so very soon. But small
portable computers represent just one
of many different electronic systems
that use fans. Single-fan systems still
represent the most common imple-
mentation. However, some of the
more mature products that employ
forced-air cooling technology, like
high-speed test equipment and desk-
top PCs or larger computers, use mul-
tiple fans. In fact, many fan-cooled sys-
tems incorporate subsystems, such as
power supplies, that are actually
cooled by fans.

There has been a recent resurgence
in the use of variable-speed fans in mo-
bile systems to maximize battery life.
At idle, when the processor is not ac-
tive, the fan slows down to its mini-
mum RPM. At peak load, when cool-
ing is needed, the fan speeds up.

Another important trend includes
the use of airflow or temperature mon-
itors to increase overall system relia-
bility. Since the entire system depends
on the ability of the cooling fan to de-
liver the required amount of air, if it
fails, damage to the system could be
considerable. Even if the fan never
fails, blockage of the air-intake vents
can significantly reduce airflow.

Airflow Estimation

The first step in designing a forced-
air cooling system requires an estima-
tion of the necessary airflow. This cal-

| culation depends on two things: The

heat generated within the enclosure,
and the maximum temperature rise
permitted inside. A very good esti-
mate of power dissipation in a system
is ac input power. Most battery pow-
ered systems typically include an ac
input for a power source, so this esti-
mate is simple to obtain.

It is essential, when calculating to-
tal power, that a designer allow for
possible future changes or the addi-
tion of heat-generating subsystems.
The power dissipation estimate also
should be based on a worst-case power
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appraisal of a fully loaded system. In
fact, when a compact product is not a
priority, it is considered a very good
practice to design the enclosure so
that an additional fan can be added in
series or parallel—just in case mis-
takes are made and additional cooling
is required later on.

An estimate of required airflow re-
quired in a hypothetical enclosure can
be obtained from:

316W
Q= T,
or

1.76W
Q= T
where:

Q = Airflow required in cfm
(ft3min.)

W = Heat dissipated in Watts

T¢ = Temperature rise above inlet
tempin °C

Tr=Temperature rise above inlet
temp in °F

For example, 32 cfm (cubic feet per
minute) of airflow is required for a sys-
tem that dissipates 200W and allows a
20°F temperature rise. By keeping

maximum temperature rise as a con-
stant, and plotting the power dissipa-
tion and required airflow on the x and
Y axes, we can create a simple lookup
table (Fig. 2).

In this graph, the vertical axis rep-
resents the heat to be removed in
Watts, while the horizontal axis repre-
sents airflow in cfm. Both axes are log-
arithmic. The sloping lines define the
temperature rise in degrees centi-
grade. To use the graph, find the slop-
ing line that represents the permitted
temperature rise, then find the point
on the line that corresponds to the
heat to be removed. The horizontal po-

sition of this point shows the airflow

required to cool the enclosure.

System Impedance

Measuring the actual airflow pro-
duced by a fan mounted in an enclo-
sure is much more difficult and costly
than simply estimating the airflow

required. Obstructions in the airflow |

path cause static pressure within the
enclosure, reducing the efficiency of
the fan. The nonlinear relationship
between airflow and static pressure
is plotted for a typical axial cooling
fan (Fig. 3).

Obviously, to achieve maximum air-
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2. By keeping maximum temperature rise as a constant, and plotting the power dissipation and
required airflow on the x and y axes, we can create a simple lookup table to estimate the
required airflow in a hypothetical endosure. To use the graph, find the sloping line that
represents the permitted temperature rise, then find the point on the line that corresponds to the
heat to be removed. The horizontal position of this point shows the airflow required.
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Plug-n-Play Evaluation Kit shown with TPA0102, DC/DC converter and microphone mixer modules

Evaluate Tl audio power amplifiers in 60 seconds or less.

Seven evaluation modules plug directly Now you can evaluate TI's entire range of audio power
(UBRTR0 Selee g requeH amplifier products quickly and easily. Our plug-n-play
Input/output jacks available for easy connection evaluation kit includes the evaluation platform, two
M1, T S il paere 3-W speakers, speaker wires, an audio input cable, a
Road-map compatible with current and future complete data manual and a user’s guide. The platform

Tt audio power amplifiers 1 . AT :
Nt =% also includes a signal conditioning section so you can

vV vV Vv Vv

Compatible with TPA4860 and TPA4861 add equalization or mixer circuitry tailored to your
(1-W BTL mono), TPA302 (300-mW SE stereo),
TPA0102 (1.5-W BTL/SE stereo) and TPA1517
(6-W SE stereo) evaluation modules our professional kit or each of the modules separately.

application. You can purchase one of our standard kits,

And it all comes in an easy-to-carry case, making the

\4

High-efficiency DC/DC converter module available
for battery-powered operation entire sysiem as mobile as you need to be.

For pricing, ordering information and module availability, contact us at:

1-800-477-8924, ext. 5800, or http://www.ti.com/sc/5800

i
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PIPS AIR-COOLING ELECTRONIC SYSTEMS]

flow, obstructions should be mini-
mized. But in many cases, it may be
necessary to include obstructions in
the form of baffles so that the airflow
can be directed through hot subassem-
blies or specific components that need
cooling. In fact, in small systems, it
may even be necessary to use the com-
ponents themselves as baffles to di-
rect airflow.

Determining actual airflow through
a sample of the finished system is very
accurate, yet extremely costly, time-
consuming, and cumbersome. In prac-
tice, empirical methods are typically
used to estimate airflow resistance. In
fact, based on experience, the follow-
ing guidelines may prove helpful in es-
timating system impedance.

¢ An empty enclosure usually re-
duces airflow by 5 to 20%.

e A densely packaged enclosure re-
duces airflow by 60% or more.

e Most electronic enclosures have a
static pressure of between 0.05 and
0.15 inches of H0.

Assuming a dense package, the air-
flow requirement we calculated to be
32 cfm previously should, in fact, be ca-
pable of delivering at least 80 c¢fm in
free air.

Fan Positioning And Ducting
Designers have a choice of using a

fan to exhaust air from, or blow air

into, an enclosure. Given no

Implementing the fan
as an intake rather

than an exhavust can
double or triple its
operational life.
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! the fan opening—possibly larger if it’s
! an intake fan and includes a filter.
i Also, baffles should be utilized to pre-
i vent air from recirculating in the fan.
E Up to 90% or more of potential airflow
' can be lost because of recirculation
! problems.

i Subassemblies and components
i should be located so as to direct the
1 flow of air to places that require cool-
' ing. Natural convection can greatly
i aid in this process for larger enclo-
i sures by placing warm components
E above cool components and placing
i exhaust vents higher than intake
' ports. During pc-board layout, keep in
' mind that large components can
i shield smaller components from the
i flow of air. Components with critical
E cooling requirements should be
' placed close to air intakes. On the
i other hand, components with resis-
i tance to high temperatures should be
i placed close to outlets.

Exhaust fans reduce the pressure
within the enclosure, which increases
the airborne dust that may be drawn
in through vents and cracks in the en-
closure. In fact, if dust exclusion is a
requirement, fan placement at the in-
take is better. A filter at the intake re-
moves airborne contaminants from
the incoming air, plus the enclosure is
slightly pressurized so that dust is not
drawn into the enclosure.

The downside is that filters must be
changed regularly to eliminate dust
buildup. Accumulated dust can se-
verely restrict airflow, causing ele-
vated temperatures, and potential
failure for the system. Another factor
to take into account when implement-
ing an intake fan is that the heat dissi-
pated by the fan motor slightly warms
the incoming air.

Fan reliability and longevity also
can be affected by placement within
the system. In many applications, im-
plementing the fan as an intake,
rather than an exhaust, can double or
triple its operational life. Heated air
passing over an exhaust fan strains its
bearings, and although most fans are
rated at a life of 50,000 hours, this can
be reduced by as much as 20,000 hours
for each 10°C increase in fan operating
temperature.

Fan Selection

Once the system’s required airflow
is caleulated, the proper-size fan can
be selected. Other require-

other variables, the same vol-
ume of air should be required
for exhaust or intake. But in
real-world applications, each
situation has other factors
that must be factored into
the equation.

Airis drawn into the fan in
a laminar fashion, while air
exhausted is turbulent. Theo-
retically, heat dissipation in a
turbulent flow can be up to
double that of a laminar flow
with the same rate of air vol-
ume. But the region of turbu-
lent airflow near a fan ex-
haust is limited. Therefore, a
well defined airflow path
must be designed through
the enclosure.

Static pressure (inches of water)

ments then come into play,
including the decision of

whether to go with an ac or
dc version. In the past, the
high cost of de fans led to an
almost exclusive use of ac
fans by designers. This price

differential has since disap-
peared. Factors that make
de fans a better choice in-
clude a longer life and a
power consumption of up to

60% less than a comparable
ac fan. Other advantages in-
clude the fact that speed is
directly proportional to volt-

age, EMI/RFI levels are

0.15
13.8V
\/Cmv

0.10 %

e

0.05 \ et i

R

o LN

N

1 5 10 15 2

Airflow (CFM)

lower, and that they make it
simpler to implement an air-

Vents at the beginning and
end of the airflow path should
be 50% larger in area than

3. Obstructions in the airflow cause static pressure in the endosure,
reducing fan effidency. The plot shows the typical nonfinear relationship
between airflow and static pressure for an axial cooling fan.

flow alarm system.

The widest selection of de
fans are available in 12- and
24-V versions. With fans, a




High-speed signal integrity is a high-risk proposition, where interconnect systems make the
ditference between data and disaster.

We've spent decades developing advanced connector systems for advancing technology:
first copper, then fiber, and now wireless applications. It’s taught us how to make high speed
and signal integrity travel safely together. In interconnect design. In end-to-end sumulation.
And n subassembly fabrication.

What we know, and do, is available for your current project. As complete interconnect solutions
Or tor any element of your interconnect system.

Comprehensive Engineering Services

* Board-level design * Custom interconnect systems (\ ;
¢ Simulation and modeling * Mechanical enclosure design A 'nneCtlng

* Packaging and assembly and fabrication K I3 ata

* Printed circuit fabrication * Manufacturability review
From board-level design to complete subsystem packaging, le\/el
we're ready to work, and make 1t work, for you. :

For more information call us at 1-800-522-6752 or visit our web site at http://www.amp.com
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Small, Smart]
& Analog-:”-
Ready!

Z-World's powerful
B1.1500 controller is
ideal tor OEM
machine control and
data aquisition,
especially when
amalog 1/O is
tequired.

Our Dynamic C™
sofrware (editor,
compiler, and
symbolic debugger)
makes your system
development casy.

BL1500°

From $119 qty

» 4 analog inputs

s 26 parallel 1/0 lines
= Real time clock

= SRAM/Flash EPROM
* RS485/RS232

= Watchdog timer

INNOVATION IN CONTROL TECHNOLOGY
. For a FREE catalog and

more information call...

916.757.3737

916.753.5141 FAX

http:/www.zworld.com
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From Ault inc., the U.S. leader in External Power! ¢ Inputs of 120 VAC & 230 VAC
* 40-48 watts maximum continuous power ¢ Regulated outputs * Self-oscillating, multi-
resonant technology * High efficiency * High frequency performance ¢ Lightweight
« Non-vented 94V-O polycarbonate case ¢ FCC class B compliant ¢« CE certified
* UL1950, CSA950 & IEC950 approved « Patented technology ¢ Excellent for com-

munications, computer & industrial markets
* Pricing from $27.00.

Innovative Power Solutions for a
Changing World

Call 612-493-1900

FAX: 612-493-1911
E-mail: info@aultinc.com
Internet www auling com
7300 Boone Ave N. Mpls, MN US A 55428

WALL PLUG SWITCHERS.

SWITCHING POWER SUPPLIES »  LINEAR POWER SUPPLIES e BATTERY CHARGERS e TRANSFORMERS

NSITY

VOLTS MAX MAX

ODEL DC AMPS WATTS
PA100KA1208W01 12 35A 420W
PA100KA1603W01 16 25A 40.0W
PA100KA1803W01 18 2.35A 423W
PAT00KA2403W01 24 20A 480W
Efficiency up to 86%

Transient Response: 0.7msec for 50% load change typical
Hokdup Time: 16msec typical @ 120 VAC
US Modei Specs. Euro and UK modeis also avarlable

READER SERVI

CE 105

I A!R-COOLING |

for all aspects of axial cooling fan

higher voltage is generally preferred
since higher current means lower
current and less overall power dissi- ?
pation. The frequency and amount of
noise generated by a fan increases ’
with rotational speed. When pre- l
sented with an option, a lower- speed
motor will help to minimize noise ’
and, potentially, increase the useful ‘
life of the fan.

Once the enclosure’s airflow and |
static pressure estimates have been |
made, the fan manufacturer can pro-
vide airflow curves that allow a fan to |
be selected with adequate cooling po-
tential. Designers should use these
curves with caution though. In some |
cases, it may not be clear whether the |
curves represent nominal or worst- |
case fan performance. A further word
of caution, fan performance may vary
as much as 10% from nominal specifi-
cations. In addition, fan comparisons
should not be based on performance
in free air—which doesn’t exist in a
real enclosure. To be considered accu-
rate, airflow comparisons should be
made at pressures of between 0.05
and 0.15 in. of H,0.

Noise has no effect on cooling, but
may be important to the product’s end
user. One way to minimize noise is to
use the largest possible fan. For a
given airflow rate, a larger fan will run
at a slower speed and therefore create
less noise.In areas where this is not
possible, such as in high-performance
laptops that must use tiny high-speed
fans, other components of the audible
noise may be addressed. Many fan
manufacturers offer custom fans
given sufficient production volumes.
Aerodynamic, mechanical, and reso-
nant noise are components that may
all be addressed.

Al Evsaian has been in fan product
marketing for NMB Technologies
since 1989. He is currently the fan
product manager and is responsible

sales. He holds a BS degree in electri-
cal engineering from Oklahoma State
University and an MBA from Pep-
perdine University.

How VALUABLE CIRCLE I
HiGHLY 549
MODERATELY 550
SLIGHTLY 561 | |

— ——— = J



30 Brushless Motor
Control Modules

The ultimate motor controller

The OM9369SF is a versatile fully integrated Three-Phase » Complete Three-Phase Brushless Motor Control
Brushless DC motor controller housed in a high density Subsystem in a Single High Density Package
43-pn.'1 hermetic or p|.<:|st|c low profile pcckt‘:ge. Th|§ device « Rugged, Low-Loss IGBT or MOSFET

contains all the circuitry to control and drive fractional to

. . . Output Stages

integral horsepower motors; an isolated internal
omplifier; o pulse-width modulator; commutation logic e Up to 25 Amp Continuous/50 Amp Peak
for external Hall-effect sensor inputs; control logic; and Output Current

three independent push-pull motor drive output stages.

The OM9369SF is intended for use in analog PWM
current or voltage control loop configuration.

¢ Optional Two or Four Quadrant Operation

¢ Velocity, Torque, and Direction Control

Call Ed Goodell for iInformation and
a demo test board (508) 534-5776

205 Crawford Street + Leominster, MA 01453
Phone: (508) 534-5776 + Fax: (508) 537-4246

Internet: hitp://www.omnirel.com + E-mail: hitp://www.scles@omnirel.com H I ro‘
A Zing Technologies Company mnlm L J
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3-D SOUND
with only two
speakers ...

Jrom a mono or stereo audio source

Part Number: NJM2178
EVALUATION BOARD

The NJM2178 is a stand-alone monolithic srs (@) three dimensional sound IC with analog
signal processing. The NOM2178 is suitable for application in Computer, TV, Radio, Electronic Game,
Keyboard, Musical Instrument, Home Stereo and other typical Audio Systems. The NJM2178 uses
analog signal processing derived from a patented Sound Retrieval System technology developed by
SRS labs to achieve a “three dimensional” audio image from only two standard speakers.

Features of the KJM2178 chip:
* Mono and Stereo Signal enhancement * SRS, 3D-MONO, by-pass mode selection

¢ Wide Dynamic Range (>110 dB) e Single supply, wide operating vc tage 4.7v-13v

e [ow output noise (—90 dBu typ.) L OW supply current (SRS mode, 10mA typ.)

e [ ow distortion * 30 pin SDMP (SMT) and SDIP (tru-hole) package
® CENTER and SPACE control e [ ow cost solution

Visit our web site: www.njr.com

NJFI CDF!POF!ATION
A SUBSIDIARY OF NEW JAPAN RADIO COMPANY, LTD.

440 East Middlefield Rd. ¢ Mountain View, CA 94043
Phone (415) 961-3901 ¢ Fax (415) 969-1409 ¢ e-mail: sales@njr.com

SRS and the SRS symbot SRS (@) ae registered trademarks of SRS Labs, Inc. in the United States ana sefected foreign countries
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PIPS UPDATE

Powder-Coat Spray Finishing System

Ruggedizes, Protects Electronic Cabinetry

few years ago, a home-decorat-

ing center aired a commercial

with the punch line, “It ain’t just
paint.” That same line holds today for
a coating process applied to electronic
enclosures to improve their durability,
performance, and appearance. Actu-
ally, it isn’t paint at all, it’s plastic. The
process is called powder-coat finish-
ing, and it is replacing paint on all sorts
of electronic equipment enclosures
such as racks, cabinets, chassis, and
boxes made by Bud Industries Inc.,
Willoughby, Ohio.

The company recently brought on-
line its new powder-coat-finishing
system after five years of research
and development. The process itself is
not new (it has been used in Europe
for many years), but powder-
coat technology has been up-
graded significantly over the
years, offering a stronger
protective medium than
paint and many more colors
and finishes than previously
offered. According to Dan
Lucas, Director of Manufac-
turing at Bud, “powder-coat-
ing is more plastic technol-
ogy than paint. It isa dry
product applied electrostati- F&
cally to a part. It melts, cross
links, and creates a nice fin-
ish.” A big advantage of pow-
der coat over paint is that it
offers benefits for both enclo-
sure buyers and product
manufacturers.

For example, powder
coating produces colors that
are much richer in appear-
ance than paint. The colors
are more consistent—they
vary little from run to run.
Users also get a much more
rugged product that will
stand up to both environmen-
tal and man-made abuses.
Bud uses an independent lab
to run salt spray tests on its
coated parts, and finds that
after 504 hours, all test pan-

claim that with the proper priming
and pretreatment of the surface, parts
could pass a 1000-hour salt spray test.
By comparison, liquid paints cannot
pass a 100-hour test. In addition, resis-
tance to chemicals and scratching is
much greater in the case of the pow-
der. One test for chemical resistance is
the MEK (Methyl Ethyl Ketone) rub,
in which a strong solvent is rubbed
across the surface of the test part. Lu-
cas says that powder-coated parts can
withstand 50 double rubs with no
damage to the surface, while painted
parts fail after 15 to 20 such rubs. Re-
sistance to solvents is a direct conse-
quence of the coating’s plastic nature.
Powder coating also provides bene-
fits to Bud in a number of ways. First,

In Bud Industries’ dlean room, powder-coat spray guns (left) apply
powder to parts (right) as they move clong a conveyer belt. The
els pass. Manufacturers of company has two such spray booths which feature a series of 14

the powder that Bud buys programmable guns that dispense the powder onto the parts.

it’s very customizable in terms of the
colors available. Manufacturers of the
powder will match any color in the
Federal Standard Color Chart (which
comprises thousands of hues), but this
has only come about in the past year.
Lucas says that powder coat’s popu-
larity is growing as more finishes are
made available, and that there are as
many finishes as there are for paint. A
metallic finish which was unavailable
last year is now in the line.

A big part of powder coating’s ap-
peal to enclosure manufacturers such
as Bud is its relatively benign environ-
mental impact compared to paint.
‘When spraying liquid paint, the liquid
that misses the target—the over-
spray—has to be collected and hauled
away in drums at very high cost to the
company. The cost is mainly due to the
presence of hazardous materials such
as lead in the paint. Additionally, the
federal government often forces man-
ufacturers to change the solvents used
in their paints in the interests
of environmental protection.
But this hurts enclosure mak-
ers who find that changing
solvents leads to inconsistent
finishes and a longer and
more costly procedure to
paint parts.

The bottom line is that pow-
der coat is less expensive
from a manufacturing stand-
point, and less dangerous to
users because it is lead-free.
These factors should result in
lower prices for buyers of en-
closures. Another savings
comes from the fact that pow-
der-coat finishing is a dry
process. Up to 95% of the
powder coat that doesn’t
stick to its target can be re-
claimed and reused.

The powder has the consis-
tency of face powder with
particles measuring about 35
to 40 microns. It consists of
pigments, binders, and fillers
ground together and dry
blended. The resultant mate-
rial then goes through an ex-
truder and is heated to al-
most the melting point. When
it comes out of the oven, it has
the consistency of taffy. It is
rolled out to a thickness of 1/8
in. and cooled. Next comes a
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ATTENTION M CUSTOMERS

ALl AUGAT
Wire-Wrap Panels,
Batkpla:es
& Card Cages
Available from C-MAC!
Call toll-free:

1-888-214-2622

Includes gg;iTime
VME & Multibus /- il
Franchised BT
Distribution )

®
PACKAGING SYSTEMS = C-MAC Quality

1601 Hill Avenue, West Palm Beach, Florida 33407
FAX(561)881-2370
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INDUSTRIES, INC.

PO Box 630, Yankton, SD 57078-0630
1-800-762-8800 FAX 605-665-1709
www.mtron.com
Over 30 years of looking to the future with frequency control products
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grinding process which breaks the ma-
terial into the fine powder used in
coating process.

Before parts can be powder coated,
they must be cleaned thoroughly to re-

machining process. This step is impor-

move all residue and fluids from the |

tant to achieving a strong bond and |

cleaner to remove sludge and oils, a
rinse, a wash to apply a coat of iron
phosphate, and a final rinse and dry.
After the cleaning and washing
process, parts proceed through a dry-
| ing booth fitted with a high/low veloc-
ity heated-air-knife system. From

consists of four stages: an alkyd |

there it’s on to the powder-coat spray |

process which is performed in a special
booth (see figure). The process is elec-
trostatic; the guns apply a charge to
the powder as it is being sprayed, so
the powder is at a potential while the
part being sprayed is grounded. The
powder clings to the part until it ar-
rives at the curing room where the
strong bond between powder and
metal surface is achieved. Before cur-
ing, the powder can be blown off with
an air hose, a useful side effect of the
process that allows small errors to be
easily corrected. Complete color
changes can be acomplished in less
than 1 hour.
The 95% of excess powder that does-
| n’t stick is reclaimed in large cyclones
attached to the side of the spray booth.
In the curing process, the parts en-
ter a uniquely designed combination
infrared/convection oven where the
heat makes the powder melt, flow, and
bind to the substrate (the metal part).

expand and contract from 48 in. to 15
in. to accommodate a wide range of
part shapes. Curing is critical part of

established. A human operator moni-
tors the baking temperature to ensure
that parts meet high standards.

For further information, contact
Bud Industries Ine., 4605 E. 355th St.,
Willoughby, OH 44094; (216) 946-3200;

| fax (216) 951-4015.
GENE HEFTMAN
How VALUABLE CIRCLE
HIGHLY 543 |
MODERATELY 544
l SLIGHTLY 545
|

The oven is unique in that its walls can |

the process because it is here that |
bond strength and quality of finish are |



Innovation is your key to success in wireless systems. High performance
and low power are the objectives, and that's what Philips Semiconductors
helps deliver. Take our single-chip synthesizers, which offer excellent noise
performance in your PLL designs. The new UMA1015AM, UMA1021M and
UMA1022M single and dual frequency synthesizers, for example, are
designed for applications in the 50 MHz to

2.2 GHz range. Or our fractional-N synthe-

sizers like the SAB025, which provide a great

| combination of low noise and extremely fast

| switching. No-one offers more innovative

products, discretes included, for a wider

range of apolications. Competitively priced,

and all backed by our own systems labs to

= provide reference designs and support.

take the noise out of
wireless telephony with
Philips’ semiconductors

front ends
mixers
amplifiers

if systems
[synthesizers)

power amplifiers
compandors
baseband processors
cellular

cordless

paging

Contact us for a copy of our new ‘Wireless’ brochure or visit our
web site. USA phone 1-800-447-1500, ext 1380. Europe
fax +31-40-272-4825, quoting ‘WL'. Asia fax +852-2811-9173,
quoting ‘WL'. Web site: www.semiconductors.philips.com

Let make things bettor
=  PHILIPS
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PIPS UPDATE

UPDATE ON COOLING

Vapor-Phase Cooling Lays Foundation For
Higher-Performance, Lower-Cost Systems

ith customers contin-
W uing to demand ever-

higher performance
and reliability levels at
lower cost, system designers
are struggling to find ways
of successfully embedding
high-performance, commer-
cial-off-the-shelf (COTS)
boards in an inexpensive,
well-cooled, rugged enclo-
sure. As microprocessor
speeds grow at an acceler-
ated rate, getting rid of the
excessive heat generated by
the electronics is no mean
feat. To prove themselves up
to the task, Themis Com-
puter has implemented va-
por-phase cooling in their
ColdLogic system that al-
lows high-density COTS
VMEDbus boards to be used
in harsh environments (see
the figure). This design elim-
inates the 5- to 15-times pre-
mium that can typically be
paid for rugged, conduction- FESES
cooled boards.

with a dielectric fluid that va-
porizes on contact with the
heated electronics. The mist
then carries that heat away to
the walls of the enclosure. Here, the
vapor condenses and is recycled back
into the atomizer in a closed-loop sys-
tem. Key advantages over previous
thermal management systems include
reduced size and mass of the cooling
system, improved shock and vibration
tolerance, isolation from dirty/corro-
sive air, and elimination of expensive
ruggedization or repackaging.

The vapor-phase cooling system is
based on research performed by
Isothermal Systems Research (ISR)
(Colton, WA) in response to changes in
military procurement policy, and the
shift towards increased use of COTS
electronics in military systems. While
this shift to COTS has paid off in many
areas, the benefit to harsh-environ-
ment applications is largely unrealized

i

=

. due to the difference in packaging and
cooling approaches. Traditional
rugged or MIL-spec VM Ebus boards
use conduction cooling with a thermal
sandwich of copper (or some other
heat-pipe technology) to fashion a
thermal shunt that covers the entire
circuit-board area. The shunt provides
a path from all the components to a
coldwall. However, including this
shunt is so expensive that a great deal
of effort has gone into finding ways of
embedding regular COTS boards into
these harsh environments without the
system overheating.

Methods used to cool these boards
range from using fluid-filled heat-
transfer bags, to recirculating condi-
tioned air, to filling enclosures with a
dielectric perfluorocarbon tluid such

The vapor-phase cooling system mists the interior of the endosure with
The vapor-phase cooling a dielectric fluid that vaporizes on contact with the heated electronics.
system mists the interior The vapor carries the heat away to the walls of the enclosure where it
condenses and is recycled back into the spray. This system allows
Themis to embed COTS VMEbus boards in harsh environments usually
reserved for expensive, spedally ruggedized boards.

as Fluorinert from 3M. All of these
methods have their problems,

whether it’s an inability to provide for |

mezzanine boards, in the case of the

heat-transfer bags, or just the sheer |

weight issues associated with
filling an enclosure with a lig-
uid that has a density 1.68
times that of water.

The simple fans and heat
sinks used in traditional heat-
management systems also
have their problems. Both
the number and size of the
heat sinks are increasing as
multiple processors are
added to the board, thus re-
cducing available space. Also,
attaching heat sinks to com-
ponents reduces their immu-
nity to shock as the added
mass amplifies the shock
loading according to the well-
known equation: force = mass
x acceleration. With regard
to the fans, blowing in air
tends to add impurities, no
matter how much filtering is
used. And there can be as
! much as a 10°C rise in air
© temperature from the intake
to the exhaust.

It also is difficult to provide
adequate air flow within al-
lowable noise and EMI con-
straints. As clock rates go up,
the size of the perforations in
EMI shields must go down.
The resulting turbulence due
to higher air speed gives rise
to unacceptable levels of cool-
ing-system noise.

According to Bill Kehret, president
of Themis, spray-cooling addresses all
these issues. “You want a standard off-
the-shelf board with its high-packing
density, and you'd like the same ther-
mal management as you'd get out of a
MIL-spec conduction-cooled board.
Along comes vapor phase,” he says.
“It maintains something near a 1°C
isotherm throughout the environment
of the board—and it does that with
great efficiency. You can remove the
heat sinks to save space and reduce
shock loading, and have only a very
moderate rise in temperature.”

Themis’s ColdLogic, SPARC 20
MP-based server is a prototype imple-
mentation comprising standard COTS
VMEDbus electronics mounted in a




TRIPLE

DUAL

SINGLE

IN ONE HALF-PAK CONVERTER

ROCK SOLID
POWER IN A
HALF nmcx

?0"‘\‘;“ \6\;
o
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% Efficient.
Use as a Triple, Dual, or Single
Output 60 watt converter with no

additional components or connections.

The VKP60T converters are a series of high
density half-packs that deliver 60 watts of
output power in any combination of single, dual
or triple outputs. So as your loads change, or
your design changes to incorporate an added
voltage, our VKP60T can still deliver the power.

1SO9001

2N

AN

Channel to channel isolation.
18-36 & 33-75VDC input ranges.
No minimum load requirements.
50uSecond transient recovery
time to within 1% of nominal
Vout for a 50-100% load step.
“Half-Pak" size

(2.4"x 2.3"x 0.5").

Primary & secondary remote
on/off.

Output adjust & external
synchronization.

Fixed frequency operation.

Each channel independently
current limited.

lEPOWER CONVERTIBLES

Tucson, Arizona = 520-628-8232 = FAX 520-770-38369 * e-mail: sales@pcc1.com
Data sheets are available through our DATAFAX system @ 520-628-8691

Internet: www.pcc1.com
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commercial card cage. The card cage is
vibration/shock mounted within a
sealed box to protect the electronics
from corrosive ambient conditions.

The miniature atomizers spray the
electronics and the resulting mist va-
porizes off the surface of the heated
electronics. This process uses the la-
tent heat of vaporization (heat re-
quired to change a liquid to a vapor) to
absorb enormous amounts of heat per
unit volume of fluid, at a constant tem-
perature. Up to 1000 W per board is
achievable. The vapor creates its own
convection currents which carry it to
the coldwall of the enclosure where it
is cooled and condensed.

According to Kehret, “You can do
the same things with the coldwall as
you've done in the past with various
heat sinks—blow air, liquid heat ex-
changers ete. Another variant takes
the condensed liquid and plumbs that
out to the heat exchanger integrated
with the existing environmental con-
trol system.” The condensate is re-
turned to the pump, repressurized,
and resprayed in a closed-loop system.

ColdLogic uses standard Vicor
power modules (minus the heat sinks),
and can be mounted in a three-quarter
ATR chassis. The enclosure meets

: e MIL 5400 and ARINC 404 specifica-
3-3 to m VDC tions. ISR designed and integrated the
1 'y thermal-fluid system components and

: oumm Stan dard fail-safe controller.
= While ISR says the cost of a vapor-
= : phase thermal-management system is
not much more than a quality air-
cooled system, practically speaking,
Kehret hasn’t seen those price points
yet. He believes the price point is at
least 2:1 higher for vapor-phase cool-
ing, although it is working its way
| down the curve now. “It’ll come down
when they have volume. Unfortu-
nately the gestation period for these
I kinds of designs is fairly long, with
=i 3 production deployment taking up to

ek S, three years.”

Delivery— x 1 For more information on the Cold-
A R Logic system, contact Bill Kehret at

=\ [ . " Themis Computer, 6681 Owens Dr.,

(- \| B8 | 5o cew | Pleasanton, CA 94585; (510) 2620870,
@' o sonc diect | PATRICK MANNION

4}?* " for Free PICO Catalog.

> Call toll tree 800-431-1064 l

in NY call 914-738-1400 | | HOW VALUABLE CIRCLE
FAX 914-738-8225 HIGHLY 546 ]

P ' Co Electronics, Inc. | | MoDERATELY 547
143 Sparks Ave., Pelham, N.Y. 10803-1837 SLIGHTLY 548 |

~
o~
o
=
o
-
=z
=
-
~
=
o
“w
-
a
-4
=
o
g
-
-t
vl

E Mail-HLSC 73A@prodigy-com

w READER SERVICE 180

THE 1997

SUPLEMENTS
ARE COMING !

Some of the best technical
articles from recent issues of
Electronic Design have
been compiled into 8 handy
reference supplements.
These supplement “keepers”
will be useful for your
future design projects.

So, take note,

“the supplements are coming!”

March 3, 1997 Supplement
EMBEDDED SYSTEMS
SOFTWARE & HARDWARE
(Ad Close: 1/22/97)

May 27, 1997 Supplement
DESIGN AUTOMATION
FPGAs & PLDs

(Ad Close: 4/17/97)

June 23, 1997 Supplement
ANALOG APPLICATIONS |

(Ad Close: 5/14/97)

Aug. 4, 1997 Supplement
BEST OF BOB PEASE

(Ad Close: 6/25/97)

Oct. 1, 1997 Supplement
BEST PORTABLE PAPERS
Of 1997

(Ad Close: 8/22/97)

Oct. 23, 1997 Supplement
BEST OF IDEAS FOR DESIGN

(Ad Close: 9/12/97)

Nov. 17, 1997 Supplement
ANALOG APPLICATION Ii

(AdClose: 10/8/97)

Dec. 1, 1997 Supplement
PIPS GUIDE BOOK &
EEPN TOP PRODUCTS
OF THE YEAR
(Ad Close: 10/22/97)

Your Strategic Information Partner

ELECTRONIG DESIGN

A Penton Publication

For ad space reservations, contact
your sales representative.




Low-Cost Data Acquisition Boards
from National Instruments

Take Measureme
Not Estimates

"7NATIONAL

INSTRUMENTS

Thanks to the technologies on low-cost DAQ boards

rom National Instruments you are sure to get the

»
rue data you expect — not estimates or approximations. : 19 E < p

o get the accuracy you need, make sure you
choose a DAQ board with:
v No potentiometers

v Automatic calibration

v Surface-mount components
v ASICs

v High-grade components

v Multi-layer design

v/ Complete driver software
National Instruments DAQ boards use these technologies
to give you accurate measurements, the stated resolution,
increased reliability and MTBF, and minimized noise. Make the

smart choice and get low-cost measurements you can trust.

After all, data acquisition is for measurements, not estimates.
Software Designed for DAQ:

| o LabVIEW® - the leading data

DAQ Boards that Deliver Measurements - Not Estimates acquisition application software
DAQ Board Bus Description Price .
PCLPMA6PIP | XT/AT | 16 channel in, 12it, 50 kS/s, DIO, counters $395 | * LabWindows®/CVi - for C/C++
PC516 XT /AT 8 channel in, 16-bit, 50 kS/s, DIO, counters $495 ° ComponentWorks" — for Visual Basic
Lab-PC-1200 AT 8 channel in, 2 channel out, 12-bit, 100 kS/s, DIO, counters $695
Lab-PC-1200Al AT 8 channel in, 12bit, 100 kS/s, DIO, counters | $595 ¢ Measure™ — for Microsoft Excel
DAQCard-500 PCMCIA | 8 channel in, 12-bit. 50 kS/s, DIO, counters $395 5 & 1
DAQCard516 | PCMCIA | 8 channel in, 16bit, 50 KS/s, DIO, counters $495 * VirtualBench™ — readytorun virtual
DAQCard-700 PCMCIA | 16 channel in, 12:bit, 100 kS/s, DIO, counters $595 instruments
DAQCard-1200 | PCMCIA | 8 channel in, 2 channel out, 12-bit, 100 kS/s, DIO, counters $695
AT-MIO-16E10 AT 16 channel in, 2 channel out, 12-bit, 100 kS/s, DIO, counters | $795
PCI-1200 | PCl_ | 8channelin, 2 channel out, 12bit, 100 kS/s, DIO, counters | $795

Call for your FREE copy
of DAQ Designer™ 97

software and “Questions

‘7 NATIONAL
’ INSTRUMENTS

The Software is the Instrument to Ask Before Buying a
U.S. Corporate Headquarters DAQ Board” Tech Note
Tel: (512) 794-0100 « Fax: (512) 794-8411 (800) 433-3488

info@natinst.com e www.natinst.com $$a > (U.S. and Canada)
Worldwide network of direct offices and distributors i

Come to NI WEEK, the worldwide conference

on virtual instrumentation, Aug 19-21 READER SERVICE 166
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PACKAGING
Data sheets on products like these can be found at www.penton.com/ed/

MANUFACTURERS OF VMEbus ENCLOSURES |

Other bus-
Available | Power Number EMI/RFI = Standards  Optional Other main Delivery based
Manufacturer |  sizes supphes of siots  protection ‘co_mpliang:e_' backplanes  features ! time  enclosures
AP Labs 6U,8U.3U,| 100to  3to42 lMIL-STD-46. ElArack, Yes Shock/vibration | 210 10 PC/AT,
San Diego, CA rackmount, i 1200W | | 1C { ATR, isolation, split : weeks | Multibus,
Steve Gills (619) 546-8626 : ATR | i ngL-STD-Sm; backplanes, ! | CompactPCl
tax (619) 546-6278 i i | E | dual redundant | !
e-mail: steve@sd.aplabs.com i i ! i power, thermal |
http://www.sd.aplabs.com ‘ : : | l monitoring | !
CIRCLE 525 ! g2 | L L | . | ! |
Calmark Corp. 3U up None  Unlimited Whatever ' DIN 41494 No Cooling fans, 8to 10 None
San Gabriel, CA sub-racks required IEC 297 custom features weeks
R.L. Rosenthal (818) 287-0451 ARO
fax (818) 287-7350
CIRCLE 526 { | 1
Carlo Gavazzi Inc. | 2Uto15U | 100to | 11021 i FCC Class UL 1950, 4 Yes Redundant | 608 | VXI,
Brockton, MA ; l 2000 W i A with CSA,EN | power supplies, | weeks | Futurebus.
Steve Curbesero (508) 588-6110 | i conductlve 60950, VDE | hot-swap i {CompactPCl,,
fax (508) 588-0498 | i t metal-to-  ClassA | backplanes, | ' Sun, PC/AT,
e-mail: stevec@mupac.com ! | ! | metal | ! system ! | Multibus |
CIRCLE 527 ‘L i j mterfaces f ' ! monitoring . i andil
Dawn VME Products 3U 6U,9U | 150to 3to 21 Yes Voltage, fan-fail, 3 daysto CompactPClI
Fremont, CA 1000 W and 6 weeks
Sales (510) 657-4444 over-temperature
fax (510) 657-3274 monitoring;
e-mail: dawnsales@aol.com attitudeftilt switch
hitp://www.dawnvme.com
CIRCLE 528 - e i | i !
DY4 Systems Inc. " 12ATR | 7810 | 51015 | MIL-STD- | ARINC ! No Conductive | 61026 | None
Kanata, Ontario, Canada | short, 3/4 | 250W ! 2 461C . 404A. IEEE ? cooling, | weeks |
Duncan Young (613) 599-9199 ATR short, | ! | IRSsti0n 2. | . configured front |
fax (613) 599-7777 1 ATR long | ! ! | ANSIVITA | ' panel. fans, dc |
e-mail: dyoung@dy4.com i i ! (1994 or ac supplies | !
http:/iwww.dyd.com : i ! : ! |
CIRCLE 529 B 1 ! ) ! | ! ,
Electro Space Fabricators Inc. 3U to 12U N/A 11027 | Shielding ' ANSIIEEE Yes Custom and 4106 VXI,
Topton. PA high and per STD. standard weeks Multibus I}
Lisa Keller (610) 682-7181 160 to 140 custom 1014-1987 enclosures and
fax (610) 682-2133 mm deep, requests front panels
e-mail: sales@esfinc.com or custom
CIRCLE 530 ] 1| L4 -
- = , | et { T - E iy
Eima Electronic Inc. . 3U, 6U, SU. 1 100w 3to21 |FCCClass, UL CSA, | Yes Auto daisy chain; 2to4 | VXI PC,
Fremont, CA A0t i | A&s, | FCC.TUV | | weeks | Multibus Il
Sandhya Kediaya (510) 656-3400 ' | [ VDE-B. ! | CompactPCl
fax (510) 656-3783 . ‘ (i3 : i H
sales@elma.com 1 | MIL-STD- 1 i
http://www.elma.com ! ! | 461C
CIRCLE 531 , I i i i . = -
Hybricon Corp. 3U to 13U 80 to 2to2t1 | FCC Class IEEE No Optimized air 6to8 VME64x,
Ayer, MA 1350 W A&B, EN 1101.1, flow, weeks CompactPCl,
Karen Harrington (508) 772-5422 1101.10, accommodations ARO Futurebus
fax (508) 772-2963 1101.11 for peripheral custom
e-mail: Karen@hybricon.com devices, easy
http:/mwww.hybricon.com access
CIRCLE 532 ' | E i acbio )
Interlogic Industries { 3u,6uU 120. 41021 | FCC2780 '  Within | Yes V8B, VMX bus, f Stock102 | AT. ATX
Melville, NY [ 200, { and VDE | 1S08002 1 extenderand | weeks :
Bert Freifeld (516) 420-8111 { 400, | | 087t | andDIN | transition cards | |
tax (516) 420-8007 i | 600, 80O | | ' 41494 | ! /
e-mail: infoview @ix.netcom.com | o VR | framework | i i
http://www.infoview.com | | | ! E | [
CIRCLE 533 ! } | i { | i
= Knurr USA Inc. 3U 5U, 6U, 400,600 121020 Fuli EMC No EMC., full 2106 Table top
= Simi Valley, CA 8u w MIL-810E grounding, weeks
ot Curtis Schatz (805) 526-7733 VG, DIN injector/ejector,
H3 fax (805) 584-8376 board locating
2 CIRCLE 534 N8 i | Fe i i | pins |
; Powerbox USA 3U, 6U ! 30 to 1tofull | FCC/VDE : Various | Yes Dcinputs, hot | 11012 |CompactPCl
] Broomtield, CO | 600W ! rack i Class Aor safety, | swap. redundant i
g Peter Wagner (303) 439-7220 ! ! ! 1 B | EMIRFIL, ! {
- fax (303) 439-7211 ! i ‘ ! packaging | |
g peter.wagner @powerbox.sc ' 5 ! i | 1
o= CIRCLE 535 i i ]
G l
=
et




DC/DC
Just Got Better

opPower-ane
PORIEY SUPPLIES
DSN17N5S3.3

>Power-ane

POWET SUPPLIZS
DPR1N12D5

DFA20E24S12

oc/nC
CONVERTER

gwer-one> |

POSIET SEPPLIES

- 8 ® CHN
WL DFCioEv2es |

orower-one

PORIET SUPPLIES

ufuf DFC10E12S5 > POLWEr-one”

PDUET SUPPLIES

DPR1N12D5

s 8

Power-ooe
DSPSN3SS <

.
12V

opPower-one” | |
POUNET SUPPLIES
! & Power-one

N/OFF
POWET SUPPLIES

DPRIN12D5 |

OPsgwer-ane

POWTT SUPPLICS

DSN17N5853.3

power.one®
DSPSN3SS

DGP30E48S15
DSN17N5S3.3

DC/iDC
CONVERTER
418

. -
INPUT
.+

Introducing DC/DC from the number one
name in AC/DC... Power-One.

POWER-ONE DC/DC CON VERTE'R A VAILABLE OUTPUTS

Max Vin Vout Vout Vout Vout Vout Vout Vout Vout
Series  Watts Range 33V 5V 52V vV 12V 1V sV v
Single Output products
DSP1 i 4.5-5.5 e 2 = 2 ’ 0
DFA6 6 9-27, 20-60 2 e . ’
DFC6 6 3.5-16 “ - = ®
DFC10 10 9-18, 18-36, 36-72 » - e u
DGP12 12 3.5-16 ’ o .
DFC15._ | 15 20-60 . £ 0
DSN17 17 4.5-6,65-155 J )
DFA20 21 9-18 18-36, 36-72 L o [
DGP30 30 36-72 4 0 J
Dual Qutpot products provide the indicated Vout as one positive and one negative output
DSP1 ! 4.5-55 +- - - H- - 4
DFC10 10 9-36, 18-72 +/- +/- +/-

[ DGP12 12 35-16 ¥/ +/- +-
DFC15 15 20-72 +/- +/-
DFA20 ' 20 9-18, 18-36, 36-72 +- +- +/-
Triple Output products provide a main output (»} and two symetrical outputs (+/-)

DGP20 20 9-18, 18-36, 36-72 o +/- +/-

|
|
|
J

¢ 100% dynamic load burn-in.
e CE Marking pending. ~
e [SO 9000 approved quality. -
* Stocked by your distributor.

e Industry standard footprints
and pinouts.
e Over 100 models.

& POWIEr-aone
Power surpLIes

Visit our web site at http:llwww.power-one.com
740 Calle Plano, Camarillo, CA 93012 (800) 765-7448 » FAX (805) 385-0476

Power-One iagp and (SO 3800 logo are tradenais of Power-0n3, Inc

& <
Ryye?
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PIPS PRODUCTS

| PACKAGING

Data sheets on products like these can be found at www.penton.com/ed/

19-in. VMEbus Enclosures

Mount Horizontally

The H6-21 PR Series of 19-in. rack-

mount enclosures are designed for

mounting of up to 12 6 U by 160-mm
| cards. Measuring 21 in. deep, the enclo-
| sures use the company’s VMEbus
monolithic J1/J2 backplane, in standard
and high-performance versions. Other
features include a 400-, 500-, or 750-W
power supply mounted on the rear, and
two tube axial fans for side-to-side cool-
ing. The front panel comes with LEDs
for voltage monitoring, a system reset
switch, and an on/off switch.

Hybricon Corp., 12 Willow Rd.,
Ayer, MA 01432; Sales Dept. (508)
772-5422; fax (508) 772-2963;
info@hybricon.com; http://www.hy-
bricon.com. CIRCLE 490

Horizontal PC-Board Card
Guides Are Dual-Sided

Designed for 1/16-in. pe boards, the
HCG Series card guides come in both
single- and dual-sided configurations.
The guides enable mounting of pc
| boards parallel to existing boards or
i onto metal drawers, metal plates, and

enclosures. Molded from 66 Nylon per
I ASTM D4066 PA111, the guides are 94

V-0 rated with an oxygen index of

base of the guides snap into other
boards or 0.047-in.-thick metal plates.

‘ over 28%. Bifurcated prongs on the
! Bivar Inc., 4 Thomas, Irvine, CA

92618-2593; Anthony Vilgiate, (714)
951-8808; fax (714) 951-3374; Bi-
var@interserv.com; http://www.bi-
var.com. CIRCLE 491

Polycarbonate And ABS
Enclosures Resist Corrosion

The QLINE series of polycarbonate
and ABS enclosures are UL Type-4X-
rated and provide protection in wet,
dusty, and corrosive environments.
The enclosures are available with
clear or opaque covers in over 150 dif-
ferent models. Options include flexible
pc-card mounting, adjustable panel
depths, rear-mount covers, and tam-
per-resistant designs.

Hoffman Engineering, 900 Ehlen
Dr., Anoka, MN 55303-7504; Robert
Sheldon, (800) 355-3560; fax (612)
942-6940; http://www.hoffmanon-
line.com. CIRCLE 492

Standard And Custom VME
Enclosures Are Low Cost

Encompassing all standard sizes and
versions of 3U, 6U, 9U, and 12U, this
line of VMEDbus sub-racks are made of
rugged, stylized, aluminum extru-
sions. All plastic components are made
from flame-retardant material
(UL94V-0). A card-guide with a
molded-in loop eliminates the need for
additional snap-in pieces. Pricing for a
typical 6U by 220-mm enclosure, fully
assembled, is from $80 to $220, de-

i pending on quantity. Delivery is from
two to four weeks ARO.

ESF Inc., 300 W. High St., PO. Box
67, Topton, PA 19562-0067; Mark Sis-
mour, (610) 682-7181; fax (610) 682-
2133. CIRCLE 493

Enclosures Meet NEMA Type
4, 4X, And 12 Standards

To augment its line of semi-custom en-
closures, this company has introduced
a line that meet NEMA Type 4, 4X,
and 12 standards. Available options in-
clude free standing, continuous hinge,
pushbutton, single door, and two-
doors.

CMP Enclosures, 3932 Grove Ave.,
Gurnee, IL 60031-2117; Mike Gober,

CIRCLE 494

Solid-State Air Conditioners
Cool At Up To 1500 Btu /hr

The TechniCOOL line of solid-state air
conditioners provide up to 1500 Btwhr
cooling and can be arrayed in series or
parallel. The devices use the Peltier
effect to provide cooling (or heating)
and feature precise temperature con-

trol capability, no acoustical/electrical |

noise, and dc operation. The fans can
be mounted in any orientation.
Melcor, 1040 Spruce St., Trenton,
' NJ 08648; Kathy Salvatore, (609)
393-4178; fax (609) 393-9461.
CIRCLE 495

\ (847) 244-3230; fax (847) 244-3257.

ANUFACTURERS OF VMEbus ENCLOSURES

| Other bus-
Available = Power <Number EMVRFI @ Standards | Optional Other main | Delivery based
. Manufacturer sizes supplies | of slots  protection ,Qmelﬁaﬂ‘?Q,lAb,ac‘SPl‘!’!es features | time  enclosures
|| Rose and Bopla Enclosures 100 by 160 N/A 11028 | EMI/RFI | IP, NEMA, Yes Portable and | Stockor6 | Eurocard |
Frederick, MD to 200 by sprayand | DIN, UL rackmount, | to 8 weeks {
| | George Miller (301) 696-9800 220 mm; 9 gaskets cassettes, |
| | fax(301) 696-9494 1084 TE flexible sizing |
. CIRCLE 536 | |
Schroff Inc. 2U to 12U 160 to 1to21 CE DIN, IEEE Yes Full range of 6to8 |CompactPCl,
Warwick, Rl 750 W | compliance | 1101.10, accessories, weeks VME64x,
Jennifer D'Amico (800) 451-8755 VITA cases for VXI, custom
fax (401) 738-7988 aesthetics
__CIRCLE 537 i sombe B n s TSR T e T R L R
| Tracewell Systems Inc 3U,6U,9U; | 65t0 1to21 Any DIN, EIA, | Standard or Automatic 4106 VMEG4x, |
| Westerville, OH 16010400 | 1200 W requirement| VME Rev. sold BG/IACK SMT | weeks WX, |
| Fred Meyer (614) 846-6175 mm; or | or custom including | C.1, VXI 1.4 | separately backplane, CompactPCl,
fax (614) 848-4525 custom tempest power plane, PC/AT |
l CIRCLE 538 power/air 1
| Sl PRSP T _ | monitoring | ! ‘
VERO Electronics Inc. 1U, 17 in., 50 to 2t021 FCC UL, FCC, | Yes Cooling, 1to8 |CompactPCl,
Wallingford, CT 12in.,and | 1500 W Class B DIN/IEEE, strengthening, | weeks VXI,
John Bratton (800) 642-VERO up MIL custom VME®64,
| fax (203) 949-1101 VME64x
e-mail: vero@vero-usa.com
http://www.vero-usa.com
CIRCLE 539




9outof 10
mice prefer it.

The mice love it and so will your readers! Because if they have a mouse in
their house, they can catch the free Consumer Information Catalog online at
www.pueblo.gsa.gov. There they'll find a web site with the latest federal info
from more than 40 government agencies. Information on saving money,
getting federal benefits, staying healthy, even educating their children.

Of course your readers can order the Catalog the way they always have - by
mailing their name and address to Free Catalog, Pueblo, CO 81009. But with
your help, computer savvy readers everywhere will be scurrying to the net for
the fastest info running.

The enclosed ads are camera
ready and come in a variety of
sizes for easy placement. If

ﬁ you have any special printing
requirements, please call me at

(202) 501-1794.

Happy publishing!

WWWpUQb'Ogsagov Teresa Nasif, Director

Consumer Information Center

'./L U.S. General Services
B Administration
/ \ Washington, DC 20405
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PIPS PRODUCTS

video-conferencing applications,

the VV6405 integrates the com-
plete color camera function and deliv-
ers it on a single chip. All that needs to
be added is an external crystal and a
single-rail, 5-V power supply. The
camera leverages the company’s ex-
pertise in CMOS-based imaging tech-
nology with its inherently lower cost,
power consumption, and smaller size,
relative to the popular CCD-based al-
ternative used to date.

Although CMOS-based imaging ac-
tually pre-dates the CCD, initial de-
signs were limited to the PMOS and
NMOS technology and 2- to 8-um
processes available at the time. An ex-
ample is Reticon’s 256-by-256 array
that measured over 1-in. square. With
CMOS processes now down in the 0.18-
um region, sensor sizes are a bit more
realistic. CMOS-based imaging also has
the advantage of full compatibility with
current logic manufacturing processes,
allowing the support chips to be inte-
grated on the same package. CCDs
have been handicapped by the fact that
support chips had to be added sepa-
rately and tended to be expensive.

Other advantages to CMOS include
inherently low power consumption
and low-voltage operation, radiation
immunity, small size, and the ability to
access specific pixel information with-
out reading out the whole image. On
the negative side, it exhibits relatively
poor sensitivity, resolution ability, and
pixel consistency. Consequently, it’s
reasonable to predict that CCDs will
remain the sensors of choice for high-
end applications such as astronomy
and medical imaging, while CMOS

D esigned for portable cameras and

PRODUCT FEATURE
Data sheets on products like these can be found at www.penton.com/ed/

Single-Chip NTSC Color Camera Uses One
External Crystal, Single-Rail Power Supply

sensors will quickly eat into previ-
ously CCD strongholds such as
portable cameras and video conferenc-
ing applications.

The VV6405 sensor from VLSI Vi-
sion uses a 1/4-in. ColorMOS™ photo-
plane and combines it with a video tim-
ing controller, an 8-bit ADC, a
300-MIPS color DSP engine, and a

video DAC to drive a 75-Q load. Also
included on the chip are five video line
memories, auto exposure control, auto
color balance, and an NTSC-compati-
ble video encoder.

The device is packaged in a stan-
dard 48-LCC and works in ambient
lighting from 100k lux down to under
25 lux. The camera is suited to 15-
frame/s applications. Power consump-
tionis 100 mA at 5 V.

VLS! Vision Lid.

18805 Cox Ave.

Suite 260

Saratoia, CA 95070

Don Lake (408) 374-5323

fax (408) 374-4722

dl@wvl.co.uk

http://www.wl.co.uk

CIRCLE 590
PATRICK MANNION

ffered as the world’s smallest
0 tantalum capacitor, the TACmi-
crochip Series developed by
AVX Corp. comes in an 0603 package
with CV ratings of 1.0 uF at 10 V. The
device also features a change in the de-

Low-ESR Tantalum Capacitors
Come In Ultra-Miniature 0603 Package

sign of the cathode end that results in
areduction in ESR by 3.5 times that of
conventional tantalum capacitors.
According to Willing King, AVX
product manager, the TACmicrochip
achieves the reduction in size by

i of the volume of a leadframe device,

applying popular semiconductor
manufacturing techniques. This
allowed AVX to eliminate the less-
efficient leadframe methods by
depositing the capacitor material
directly on a tantalum wafer
substrate. The devices then can be
built up in a series of automated
process steps. “While the active

tantalum element comprises just 30%

our process increases this volume to
more than 70% while dramatically
reducing the overall size of the
capacitor,” says King.

In addition, changing the geometry
of the cathode end to a flat plate
instead of a rod increases the contact
area with the tantalum powder by a
factor of 30. This lowers the ESR to 10
Q at 100 kHz, a reduction of 3.5 times
that of capacitors produced by
conventional methods.

The end product is a tantalum
capacitor in an 0603 package that
measures 1.6 by 0.85 mm with a board
height of 0.85 mm. The new
construction method has also
improved the device’s tolerances.
Unlike molded or conformally-coated
capacitors, the TACmicrochip’s
dimensions can be precisely controlled
to facilitate more efficient automated
assembly processes. Other available
CV values include 1.5 uF at 6.3 V; 2.2

' uFat4Vv;33uF at3V,and4.7uF at 2
1 V. The 10-Q ESR is maintained
i throughout. Pricing is from $0.50 to
E $0.60 each per 10,000, and delivery is
' from stock.
AVX Corp.
PO. Box 867
Myrtle Beach, SC 29578
(803) 946-0414
fax (803) 448-1943
http://www.avxcorp.com
CIRCLE 591

PATRICK MANNION
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integration with over 60 popular EDA environments.
Plus standards-based design interfaces that
include EDIF, ABEL. Verilog and VHDL. All fully
verified and proven to ensure ool compatibility
and optimized performance. Now that's the

kind of flexibility worth getting charged

up about!

Check out our website at www.xilinx.com.
or better yet, give your local Xilinx distributor
acall and tell ‘em
you're a genius
just looking for that
extra spark.

ure, we know that great systems are the
product of great designers. But what if
you had an added advantage? What if vou
could use your existing EDA environment,
the one that you've come to know and love
and seamlessly integrate the industry’s
leading programmable logic software
solution. One that allows vou to design
both our world-class ISP CPLDs, and our
highest density FPGAs, with no ramp-up
and no surprises.

Whether vou prefer schematic capture,

or language-based design tools, our all Success
new Alliance Series Software offers total . made
simple.
o @
@ moshor | X4 S $7 XILINX
180K 4 Ext H4 1-804) 3839 Ext. 31 8-488-413: 1-888-747-NUHO The Programmable Logic Compan

sight-electronics.com WVEW.T
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19-in. VMEbus Enclosures

Mount Horizontally

The H6-21 PR Series of 19-in., rack-
mount enclosures are designed for
mounting of up to 12 6U by 160-mm
cards. Measuring 21 in. deep, the en-
closures use the company’s VMEbus
monolithic J1/J2 backplane, in stan-
dard and high-performance versions.
Other features include a 400-, 500-, or
750-W power supply mounted on the
rear, and two tube axial fans for side-
to-side cooling. The front panel comes
with LLEDs for voltage monitoring, a
system reset switch, and an on/off
switeh.

Hybricon Corp., 12 Willow Rd., Ayer,
MA 01432; Sales Dept. (508) 772-
5422; fax (508) 772-2963; info@hybri-
con.com; htip://www.hybricon.com

CIRCLE 592

Horizontal Pc-Board Card
Guides Are Dual Sided

Designed for 1/16-in. pc boards, the
HCG Series card guides come in both

Data sheets on products like these can be found at www.penton.com/ed/

single- and dual-sided configurations.
The guides enable mounting of pc
boards parallel to existing boards or
onto metal drawers, metal plates, and
enclosures. Molded from 66 Nylon per
ASTM D4066 PA111, the guides are

Standard And Custom VME

Enclosures Are Low Cost

Encompassing all standard sizes and
versions of 3U, 6U, 9U, and 12U, this
line of VM Ebus subracks are made of

rugged, stylized, aluminum extrusions.
All plastic components are made from
flame-retardant material (UL94V-0).
A card-guide with a molded-in loop
eliminates the need for additional snap-
in pieces. Pricing for a typical 6U-by-
220-mm enclosure, fully assembled, is
from $80 to $220, depending on quan-
tity. Delivery is from two to four weeks.

ESF Inc., 300 W. High St., PO.Box

94V-0 rated with an oxygen index of
over 28%. Bifurcated prongs on the
base of the guides snap into other
boards or 0.047-in.-thick metal plates.
Bivar Inc., 4 Thomas, Irvine, CA
92618-2593, Anthony Vilgiate (714)
951-8808; fax (714) 951-3374;

Bivar@interserv.com 67, Topton, PA 19562-0067; Mark Sis-
http://www.bivar.com mour (610) 682-7181; fax (610) 682-
CIRCLE 593 2133. CIRCLE 594

Imagine. Now You Can Place

PCBs Any Direction, Anywhere.

You can let your design ideas take shape any way

and packaging hardware. Where more functions

can add another board with Bivar’s new Horizontal
board spacing freedom. And, Vertical Guides make

Industry’s largest selection, available immediately

HORIZONTAL !
GUIDES SAVE SPACE H P
For 1/16”" PCBs,
allows circuitry to run @—
safely underneath. €
ANTI-STATIC

FLAME RETARDANT

uard systems
ansﬁyoavds precision-
molded, keeps PCBs
in place insulates.

CONSERVES SPACE

you want with Bivar's low-cost, PCB card guides
'f are needed on already crowded boards, you
Cuides. Circular Guides give you complete
high density board packaging even easier.
from stock. Just imagine.

LT

~m

INTERCHANGE- 3
VERTICAL GUIDES ABLE GUIDES FOR d
IN VERSATILE STYLES 1/16” PCBs ::
Innovanve connector, Gives you the ¥

second source that
may become your
first choice.

paired and gang-
mounted nandem)
techniques in three
distinct styles.

Og Bg By Bty

T

BIVAR, INC. 4 Thomas, Irvine, CA 92618

Belgium Denmark England Finland France Germany Greece Ireland

TEL: 32 2 56974 78 TEL: 4542-17 3500 TIL: 441295271777 TEL: 358 2 2752500 TEL: 33145992222 TEL: 4989150 1001  TEL: 301 723 8503  TEL: 353 21 968 480
FAX. 32 256906 13 FAN 4542-17 3543 FAX. 44 1295 271 744 FAN: 358 2 2752505 FAX: 331459838 15 FAX: 49891507463 FAX: 301 725 0315 FAX: 353 21 968 628
Israel Italy Netherlands Norway Scotland Spain Sweden Switzerland

TEL: 972 3 648 7475/6  TEL: 39 2 33200914 TEL. 31 497-386878 TEL: 47 328501 55 TEL: 44 1506 414473 TEL: 34 3 207 7112 TEL 4614069500  TEL: 41 1 954 2626

FAX: 972 3 647 4379 FAX. 39 3200017 FAX. 31 497-386888 FAX: 47 3285 25 1 FAX: 44 1506 415820 FAX: 34 3 207 4835 FAX: 46 140 199 49 FAX: 41 1 954 2690
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| http://www.smartm.com

SMARTengine/50PCl
CompactPCI Computer

NOW. 510-624-8221

The first R5000 CompactPCl computer.

It's fast, high-bandwidth, cool-running, and versatile. And it’s available now.
Powered by a 200 MHz 64-bit MIPS R5000 processor, the SMARTengine/50PCI
is designed to provide top performance in embedded applications such as inter-
networking, telecommunications and imaging. The
CPU, memory and logic all run at 3.3 volts to minimize
Lz | power consumption. And the dual-issue superscalar R5000
CPU provides programs with a generous on-chip 32 KB of instruction and 32 KB of
data caches for blazing performance.
A full complement of subsystems—including capacity for up to 128 MB
of RAM, serial interfaces, watchdog timer, nonvolatile memory, ethemet, and
SCSI—oompletes the high-performance picture. Software support for third-party
real-time operating systems is comprehensive and complete.
The SMARTengine/50PCl is the first R5000 CompactPCl computer on the

Fax 510.623.1434

e

See us at the Embedded Systems Conference, March 10 through 12, 1997, Boston, Massachusetts, Booth 2005.

EMBEDDED
SYSTEMS
CONFERENCE

market—not surprising when you consider it comes from SMART Modular
Technologies, Inc., a technology leader in modular memory, input/output and
computing products for OEMs. With state-of-the-art manufacturing facilities
in Fremont, California, Puerto Rico, and Scotland, SMART is uniquely qualified to
be your fong-term embedded computer partner.
FREE EVALUATION.

Now SMART offers qualified companies the chance to evaluate the
SMARTengine/50PC! for 2 limited time at no cost® In parallel, evaluate our ability to
tailor a system solution to meet your specific needs, our software support, and our

ability 1o function as an integral exten- — SMART@

sion of your development team.
Embedded Systems — The SMART Way

Contact us—now—since this offer
can be extended for a limited time only.

CompactPCl
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PIPS PRODUCTS

PACKAGING
Data sheets on products like these can be found at www.penton.com/ed/

Polycarbonate And ABS

Enclosures Resist Corrosion

The QLINE series of polycarbonate
and ABS enclosures are UL Type 4X-
rated and provide protection in wet,

| dusty, and corrosive environments.

The enclosures are available with
clear or opaque covers in over 150 dif-
ferent models. Options include flexible
pe-card mounting, adjustable panel
depths, rear-mount covers, and tam-
per -resistant designs.

Hoffman Engineering, 900 Ehlen
Dr., Anoka, MN 55303-7504; Robert
Sheldon (800) 355-3560; fax (612)
942-6940; hitp://www.hoffmanon-
line.com. CIRCLE 595

Convection-Cooled ATR

- VMEbus Enclosure Is Rugged
| The FS-7276 is a 6U VMEbus-based,

convection-cooled, ATR rugged enclo-
sure that accommodates from two to
18 slots. The enclosure is part of the

company’s Fullspectrum line that
spans from commercial through to
MIL-spec. and meets ARINC 404
guidelines for a Number 1 1/2 Long
Tall ATR device. Standard configura-
tion provides 12 slots and a 600-W
power supply. Options include a disk
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bay and an ARINC-style shock tray.
Pricing is from $9950 and delivery is
from 60 days ARO.

AP Labs, 5871 Oberlin Dr., San
Diego, CA 92121, Steve Gills, (619)
546-8626; fax (619) 546-0278;
steve.gills@sd.aplabs.com;
htip://www.sd.aplabs.com

CIRCLE 596

Enclosures Meet NEMA Type
4, 4X, And 12 Standards

To augment its line of semi-custom en-
closures, CMP Enclosures has intro-
duced a line that meets NEMA Type 4,

4X, and 12 standards. Available op-
tions include free standing, continuous
hinge, pushbutton, single door, and
two doors.

CMP Enclosures, 3932 Grove Ave.,
Gurnee, IL 60031-2117; Mike Gober
(847) 244-3230; fax (847) 244-3257.

CIRCLE 597

Modular Chassis Combines
Flexibility With Ruggedness

PRIMUS is a 19-in. modular chassis
that, in its most basic version, meets
the EMI/RFTI and shock-proofing re-

quirements of MIL-STD-810E. A
push-fit connection system makes the
chassis easy and fast to assemble.
PRIMUS comes integrated with en-

closure, backplane, power supply,
thermal management, cabling, and
shielding. Standard retrofittable com-
ponents are available

Knurr USA Inc., 1890 North Voy-
ager Ave., Simi Valley, CA 93063;
(805) 526-7733; fax (805) 584-8371.

CIRCLE 598

Solid-State Air Conditioners
Cool At Up To 1500 BTU /hr.

The TechniCOOL line of solid-state air
conditioners provide up to 1500
BTU/hr. cooling and can be arrayed in
series or parallel. The devices use the

Peltier effect to provide cooling (or
heating). Features include precise
temperature control capability, no
acoustical/electrical noise, and dc op-
eration. The fans can be mounted in
any orientation.

Melcor, 1040 Spruce St., Trenton,
NJ 08648; Kathy Salvatore (609) 393-
4178; fax (609) 393-9461.

CIRCLE 599

Thin-Film, Ceramic Packages
Target Wireless Applications

The VIA/PAK is a thin-film, ceramie,
surface-mount package for wireless
applications in the range of de to 21
GHz. The package is available in 0.250-
inZ, and 0.450-in2, versions with four
leads in each case. Key specifications
include an insertion loss of less than
0.25 dB per port (typical), port-to-port
isolation of over 30 dB, and a VSWR of
less than 1.5:1.

Micro Substrates Corp., 2400 South
Roosevelt St., Tempe, AZ 85282, Bob
Griffin, (602) 731-6230; fax (602)
731-6229.

CIRCLE 600




PIPS PRODUCTS

PACKAGING
Data sheets on products like these can be found at www.penton.com/ed/

Die-Cast Aluminum, 550-CFM
AC Fan Dissipates 60 W

The Caravel is 60-W ac tube-axial fan
with 550 CFM performance in a rugged
die-cast aluminum housing. The fan
also comes with a feathered-edge blade
for lower noise . Available in 115- or

220/230-V ac versions, the fan has an
operating temperature range of -30° to
60°C, and includes an automatic reset
thermal protector. The fan weighs 4.4
Ib. and measures 10 in. in diameter by
3.5 in. deep. It is TUV- and CSA-certi-
fied as well as UL-listed, and comes in
leadwire and terminal models.

Comair Rotron, 2675 Customhouse
Court, San Ysidro, CA 92173, (619)
661-6688; fax (619) 661-6057;
sales@comairrotron.com;
htip://www.comairrotron.com

CIRCLE 601

Fan/Heat-Sink Combination
Cools UpTo 32 W

The FanSink 111 is a fully integrated
fan/heat sink combination for high-end
processors that dissipate up to 32 W.
Less than 1-in. high, the device uses a
ball-bearing design with a patented,
lightweight, aluminum plenum. The
thermal resistance is 0.6°C/W and the
power consumption is less than 2 W at
12 V. Other features include a lifetime
of 56,000 hours, an operating tempera-
ture range of -10° to 70°C, and various
tach and signal options. Pricing for a
model with mounting clips and soft-
shell power connector is $22.95. Deliv-
ery is 16 weeks.
Nidec Corp., 152 Will Dr., Canton,

MA 02021, (617) 828- 621 6, fax
(617) 828- 3215 CIRCLE 602

Surface-Mount Heat Sink
Suits D3Pak Power Device

This surface-mountable heat sink
for is designed for the D3Pak power
device. The heat sink decreases the
devices’ case temperature by 17°C at 2
W, or increases the devices’ maximum

power-handling capability by 1 W.
The heat sink is coated with a 63/37
tin/lead solder and has an all-flat sur-
face to make it ideal for assembly us-
ing standard vacuum pick-and-place
equipment. Pricing is $0.34 each per
10,000 in tape-and-reel form.

Aavid Thermal Technologies Inc., One
Kool Path, PO Box 400, Laconia, NH
03247-0400; (603) 528-3400; fax
(603) 528-1478; http://www.aavid.com

CIRCLE 603

People are making

a lot of N()ISE about the fact
that our AMPL

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

ERS

Visit

a full line of individual models and systems with
frequencies up to 40 kHz:

» Low noise (< ImV rms residual noise).
+ Low distortion (< 0.1% THD + N over a wide bandwidth).
* Rugged design withstands back EMF.

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. We'll
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.

W.
f 3 000 - Elkhart IN 46515-1000
.
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PIPS PRODUCTS

OPTOELECTRONICS
Data sheets on products like these can be found at www.penton.com/ed/

EL Display Is Readable In
High Ambient Light

By using a patented “black layer con-
struction” between its phosphor and
counter-electrode layers, the S-11-
ETL3 EL display offers reduced spec-
ular and diffuse reflection from 75% to

2%. As aresult, legibility in high ambi-
ent light conditions is increased up to
10,000 footcandles. The thin-film EL
display has a viewing area of 2.4 by 2.4
in. with a resolution of 152 by 152. The
contrast ratio is 100:1, dropping to 2:1
at 10,000 footcandles ambient light.
The operating temperature range is
from -55° to 85°C.

Luxell Technologies Inc., 5170A
Timberlea Blvd., Mississauga, Ontario,
Canada L4W2S5; (905) 206-1708;
fax (905) 206-9174. CIRCLE 604

Positive-Bias VLDs Target
DVD Applications

| The NDL3410SU and NDL3320SU

are AlGalnP-based laser diodes with
emission wavelengths of 635 and 650
nm, respectively. Specifically aimed at
DVD applications, the devices use a
positive-bias pinout and come in a 5.6-
mm CAN package. A multiple-quan-
tum-well epitaxial design allows a low
operating power of 60 mW and stable
temperature operation up to 60°C.
Pricing is $60 for the NDL3410SU
and $45 for the NDL3320SU in quan-
tities of 2500.

NEC Electronics Inc., 2880 Scottf Bivd.,
P.O. Box 58062, Sonta Clara, CA
95052-8062; (408) 588-6000; fax
(408) 588-6130. CIRCLE 605

CSTN LCDs Come In 15.5 XGA
And 12.1 SVGA Versions

The SX39X001 is a 15.5-in. XGA
color supertwist nematic (CSTN)
display with enhanced Hi-Address-

ing technology. This technology elim-
inates ghosting, shadowing, and
crosstalk to allow for higher display
quality and resolution. The display

measures 358.0 by 264.0 by 12.0 mm,
has a viewing area of 314.9 by 236.1
mm, and weighs 1400 g. The bright-
ness, contrast ratio, and response
time are 150 cd/m?, 40:1, and 150 ms,
respectively. A 12.1-in. SVGA ver-
sion also is available.

Hitachi America Ltd., Converging
Technologies Group, Flat Panel Display
Div., 3850 Holcomb Bridge Rd., Suite
300, Norcross, GA 30092; (770} 409-
3000; fax (770) 409-3028.

CIRCLE 606

330,000-Pixel Image Sensor
Uses CMOS Technology

This 1/4-in., 330,000-pixel image sen-
sor is fabricated using CMOS technol-
ogy which has the potential to realize
significant structural and functional
advantages over CCD image sensors.
The sensor operates off a single 5-V
supply, consumes 30 mW, and sup-
ports VGA resolution. Overall dimen-
sions are 6.4 by 5.4 mm.

Toshiba Corp., 1-1-1, Shibaura, Mi-
nato-ku, Tokyo 105, Japan; 81-3-
3457-2105; é/x 81-3-3456-4776.

CIRCLE 607

Transceiver Is IrDA- And
ASK-Compatible

The RPM-850CB is an infrared trans-
ceiver IC that meets both IrDA and
ASK requirements. Comprising an in-
frared LED, PIN photodiode, and
hysteresis amplifier, the IC features a
power-down function, a supply volt-
age range from 2.7t0 5.5 V, and overall
measurements of 12 by 5.5 by 4.25 mm.
The LED has a peak current of 250
mA and the operating temperature
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range is -10° to 70°C.

Rohm Corp., Rohm Electronics Div.,
3034 Owen Dr., Antioch, TN 37013;
(615) 641-2020; fax (615) 641-2022; ‘
http://www.rohmelectronics.com. ‘

CIRCLE 608

Laser Components Come In
Surface-Mount DIP Format

Designed for intermediate and long-
reach telecom rates of 155 Mbits/s and
622 Mbits/s, this line of laser sources
and PIN diode detectors comes in sur-
face-mountable DIPs. The devices use
detachable pigtails featuring MT-con-
nector technology.

Hewlett-Packard Co., 3175 Bowers
Ave., M/S 88U Santa Clara, CA
95054-9929; (800) 537-7715,
ext.9919. CIRCLE 609

10.4-in. Portrait AMLCD Has
Wide Viewing Angle

The EDI1DS5 is a 10.4-in. portrait
AMLCD with a resolution of 640 by
480 and a horizontal portrait viewing
angle of +60°. The rugged, sunlight-
readable display measures 176.5 (H)
by 223 (V), has a minimum contrast ra-
tio of 100:1, and has a specular re-
flectance of less than 1.5 % with an
8000-footcandle source. Other fea-
tures include a 200-fL. CCFL back-
light, EMI shielding, LCD and back-
light heaters, 6 bits per color,and RGB
digital output. The operating temper-
ature range is -20° to 70°C. Pricing is
$4500 in quantities of up to 200 and de-
livery is from 18 to 20 weeks.

Electronic Designs Inc., One Re-
search Drive, Westborough, MA
01581, (800) 223-0979; htip://www.
electronic-designs.com

CIRCLE 610
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New Product and Applications Information for Design Engineers

New X25650 SPI |5MHz

Enhance Product Performance
Reduce System Bottlenecks

* 5MHz SPI
 Fastest SP| 64K » ::;’:i‘:e,‘,‘,‘;?,’,‘;' Space
e Small Thin
’ Secure System Data TSSOP Packaging

® Block Lock - Segmented Data Blocks
® Programmable Hardware Write Protection

¢ |n Circuit Programmable ROM Mode

Prolong Battery Life
* <1uA Standby Current
e 1.8V to 5.5V Power Supply

Xicor, Block Lock Protection and SerialFlash Memory are registered trademarks of Xicor, Inc.

World Wide Web: http://www.xicor.com
Corporate Headquarters: Phone (408) 432-8888, Fax (408) 432-0640, Attn: Marketing Literature Dept.
For further information on these products, please use the publication’s reader service number or contact one of the nearest sales offices listed below.

U.S.: Northeast Reglon: Phone (617) 899-5510, Fax (617) 899-6808 Southeast Reglon: Phone (407) 740-8282, Fax (407) 740-8602 Mid-Atlastic Region: Phone (203) 743-1701, Fax (203) 794-8501
North Central Region: Phone (630) 372-3200, Fax (708) 372-3210 South Central Region: Phone (972) 669-2022, Fax (214) 644-5835 Snuthwest Region: Phone (714) 752-8700, Fax (714) 752-8634
Northwest Region: Phone (408) 292-2011, Fax (408) 980-9478 laternationok: Northern Evrope: Phone (44) 1993.700544, Fax (44) 1993.700533 Central Europe: Phone (49)89/461.0080, Fax (49) 89/460.5472
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OUR DUAL (80 INAGE PROCESSING BOARDS
WILL BLOW YoU AWAY
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TMS320C80 TMS320C80

Feel the need for speed? How about  site, a 64-bit master/slave VME64 1

ing 5 billion operations per second.
Each ‘C80 is coupled to private
zero-wait state memory—and each
other—for unprecedented data trans-
fer speeds. Capture live video with

dual TMS320C80 processors deliver-  interface and dual 480 MB/sec ~ ‘

I/O ports supporting peripheral
device packet transfers (PDPT)
for direct access to memory
resources.

We'll get you on the fast track

real-time processing for virtual reality with supporting software utilities

video conferencing, medical imaging, machine vision, for both models, plus powerful
night vision, target acquisition, 3D simulations plus an SwiftNet” communications and

g get acq P Y : !
new multi-DSP application you can imagine. networking sottware for the 4286.

Need PCI? Our Pentek Model 7280 — For Fentek's comprehensive full-line

is the industry's first dual ‘C80 PCl . fs’ué‘ég’s“essms delivering product catalog or to discuss your
board. With a full speed master/target i requirements with an A
PCl interface and ultra-fast interpro- co,:;ﬂﬁic':t;wmcessor experienced systems @
cessor communication of 480 MB/sec engineer, call :

¢ Zero-wait state operation

the 7280 breaks every Speed barrier « 60 MHz immediately available 20'-8'8-5900

for pipelined applications. A =
Prefer VME? Our Model 4286 offers | * KrscypaL. ditiar camors” | EXt 688. And get

a 32-bit PCI mezzanine card (PMC) ready to fly.
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Pentek, Inc., One Park Way, Upper Saddle River, NJ 07458 e 201-818-5900 e Fax: 201-818-5904
e-mail: inffo@pentek.com ¢ Website: www.pentek.com

Worldwide Distribution and Support



M Exploring board-, bus-, and system-related technologies, standards, and products

PC GRAPHICS WATCH

lan Miller, 1BM U.K. Ltd.

embers of the Video Electron-
Mics Standards Association

(VESA) have been working
over the past few months to define a
new display-interface standard that
supplies the optimal attachment and
support needed for a wide variety of
displays. Work on the standard will
soon be completed, and it is expected
that the industry will benefit greatly
from the association’s efforts.

VESA'’s Plug and Display Com-
mittee includes representatives from
companies in many areas of technol-
ogy, including manufacturers of PCs
and workstations, graphics boards
and subsystems, semiconductors,
connectors, cables, CRTs, and flat-
panel displays. The standard will al-
low interoperability of display de-
vices, system units, and graphic
subsystems from a wide range of
manufacturers, independent of dis-
play technologies and operating sys-
tems. The draft standard, which is
now being proposed to the entire
VESA membership, should be rati-
fied within the next 60 days.

Of particular interest to many of
the committee members is the poten-
tial growth of the LCD monitor mar-
ket. Forecasts show the use of a digi-
tal interface between the graphics
subsystem and the monitor is a nat-
ural choice. The proposed interface
requires some level of interaction be-
tween the display and graphics sub-
system to provide automatic configu-
ration as well as the use of an optimal
data-transfer path.

The new standard specifies a con-
nector with provisions for traditional

Looking Ahead At The
Display Interface

analog video-signal protocols (red,
green, and blue video, plus horizontal
and vertical synchronization pulses),
multiple digital-interface standards,
and the VESA Display Data Channel
(DDC). The DDC transmits the
VESA Extended Display Identifica-
tion Data (EDID) structure to the
host system. The revised EDID stan-
dard, still being defined by the
VESA Monitor Committee, has new
features specifically targeted at up-
coming display technologies.

The standard being proposed by
the Plug and Display Committee de-
fines a new connector, with two host
receptacle variants, based on the
VESA Enhanced Video Connector
(EVC). Together, these connectors
form a comprehensive high-perfor-
mance connector family, with each
connector optimized to support spe-
cific interface implementations tar-
geted at different market segments.

The standard includes three digi-
tal interfaces: Transition Minimized
Differential Signaling, based on the
PanelLink technology developed by
Silicon Image; the Universal Serial
Bus (USB); and IEEE 1394
(Firewire). OEMs may opt to employ
just the TMDS and one of the other
two serial interfaces (USB or IEEE
1394). Depending on the characteris-
tics and requirements of the display,
as well as the intended application,
any one of these interfaces may be
used for video data.

It's expected that CRT-based dis-
plays will employ the analog inter-
face, while flat-panel monitors (typi-
cally LCDs) will use the TMDS

interface. Other display types,
mostly those with built-in frame
buffers, will take advantage of the
IEEE 1394 interface. The plug-and-
display nature of the interface serves
to act as a universal display inter-
face, regardless of the display type.

Of course, there are many short-
term challenges standing in the way
of achieving a single video port capa-
ble of handling multiple display types
and interface technologies. Manufac-
turers must decide how to manage
the transition from a widespread use
of the current “VGA connector” for
analog interface displays and a multi-
tude of special-purpose adapter
cards to the new displays that re-
quire a digital interface.

However, the benefits are over-

whelmingly in favor of such a transi- |

tion. These benefits include a single
video port completely independent of
display and interface technology; a
cost savings by eliminating the digi-
tal-analog and analog-digital conven-
tions; and improved image-display
quality for those applications best
served by digital data. The IBM PC
Company, one of the committee’s ac-
tive participants, displayed elements
of the proposed plug-and-display in-
terface at CeBit ‘97 trade show in
Hanover, Germany.

Does the draft standard’s approval
signal the end of the plug-and-dis-
play road? For some market seg-
ments, the answer may be yes. How-
ever, further developments are
expected to extend the capabilities of

the plug-and-display interface, en- |
suring that it remains at the leading |
edge of display interface technolo-

gies. Some potential future enhance-
ments are included in the standard.
But one of the keys to its future suc-
cess is that backward-compatibility
should be maintained.

For more information on the plug-
and-display standard or any related
developments, contact the VESA of-
fice at (408) 435-0333, or on the Inter-
net at http://www.vesa.org.
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BOARD B

DESIGN APPLICATION

Pump Up Your Graphics Subsystem
For Tomorrow’s Applications

Video Graphics Controllers Help Designers Get The
30 F'rames/s Needed For Realistic 3D Graphics.

- STUART MCKECHNIE AND KLAUS LEHNER, Philips Semiconductors, 811 E. Arques Ave., Sunnyvale, CA 94086;

(415) 335-2568.

esigners in the 3D-graphics mar-
D ket are very concerned about

producing increasingly realistic,
interactive 3D games. Yesterday’s
state-of-the-art arcade game is be-
coming today’s mainstream PC prod-
uct. In the past, the platform of choice
was a dedicated games player rather
than a PC. With falling PC prices and
new developments in hardware
(video and graphics controllers) and

| software (APIs, GUI), the PC is be-

coming a more attractive medium for
consumer games.
Ininteractive 3D graphics, speed is

| everything. Games with an update

rate slower than 20 frames/s are

| somewhat difficult to play; update

rates faster than 30 frames/s are
preferable. It’s not surprising that
current games offering 3D realism are
only semi-interactive, stepping users
through a sequence and/or video of
prerendered scenes.

The heart of the multimedia sub-
system is the video-graphies controller
(VGC). New generations of VGCs
have added bus mastering, video accel-
eration, and 3D rendering capabilities,
with 3D-triangle setups expected in
the next generation of products. In 3D-
gaming applications, the bottleneck is
still the lack of processing power for
floating-point-intensive geometry and
lighting calculations.

3D Phases
To understand 3D phases, let’s ex-

| amine the 3D pipeline where we pro-

ject the view of a moving collection of
objects in a 3D database onto a 2D
screen. It starts with the modeling
phase in which the application deter-
mines the changes to and movements
of the objects in the database. These
determinations are based on the ob-

jects’ interactions with each other, as
well as input from the player or play-
ers. As games get more complicated,
so does the modeling. Imagine, for ex-
ample, trying to coordinate the move-
ments at 30 frames/s of more than sev-
eral thousand intermeshed triangles
to generate a realistic-looking running
person. Or trying to accurately convey
facial expressions (typically, a face can
take up to 400,000 triangles for realis-
tic rendering).

Next comes the floating-point-in-
tensive geometry processing, where
the system calculates which objects

are seen from which angle, and the
lighting phase where the colors and
hues of objects are calculated. Being
able to work with several light sources
which generate a combination of ef-
fects is of key importance in generat-
ing realistic images.

Inthe setup phase, the triangle ver-
tex data streams (X, y, z, color, etc.) are
organized for presentation to the ren-
dering engine. Triangles are sorted,
culled, and clipped, and edge slopes
are calculated for input into the raster
engine. Subpixel corrections are
needed to avoid anomalies such as

System (copy) CPU setup CPU geometry/
e limited limited | lighting limited
soZ
s Jom Software 30
L]
ey N 31)-VGC render

O 30)-VGC/setup

Number of triangles/frame

1k

10k

100k

1. Three different platfortms are compared when performing full 3D geometry lighting-model
simulations using fixed 10-pixel triangles. The first is a software solution on a 100-MHz
Pentium with a 2D Windows accelerator. The second is a 3D VGC with 30 Mpixel /s
performance. And the third is o hardware-assisted 3D VGC.
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It's what you'd expect from Ziatech, the
company that authored the CompactPCl
specification . . . the company that other
manufacturers turn to when they have
questions about CompactPCl.

Nothing else comes close.

Check our computer’s integration,
functionality, bandwidth and processor
speeds, and you'll see that nothing else
compares.
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poke-throughs and frayed edges. Con-
verting from the floating-point “soft-
ware” domain to the fixed-point
“hardware” domain also is necessary.
Doing all this in the host processor
burns a lot of CPU cycles.

Finally, in the rasterisation phase,
triangles are shaded, sorted, texture
mapped, blended, and mapped to the
display. Antialiasing and dithering
functions are applied to help correct
for a number of different artifacts,
such as those seen on near-
horizontal edges. Quality is
not necessarily guaranteed
here—some VGCs use sim-
pler scanning techniques
which can, for example, re-
sult in bleed-through along
triangle boundaries.

System Performance

Let’s take a look at how
three contemporary systems
perform full 3D-geometry
lighting-model simulations
using fixed 10-pixel triangles.
They run 3D software on a
100-MHz Pentium processor
with a 2D Windows accelera-
tor, a 3D VGC with 30-
Mpixel/s performance, and a
hardware-assisted 3D VGC
(Fig. 1).

For small numbers of tri-
angles, the performance is
dominated by system copy
calls. They occur most often
in the case of the software
3D system (which composes the pic-
ture in system memory). The 3D
VGC with setup shows lower frame
rates due to a double-buffer approach
synchronized to the monitor fre-
quency. Above a rate of 500 trian-
gles/s, the rapid falloff in perfor-
mance of the 3D VGC demonstrates
the need for hardware assist. At
10,000 triangles/frame, the 3D hard-
ware is almost irrelevant, and the
system is limited by the CPU’s geom-
etry and lighting performance.

What does this all mean in practice?
Most 3D games available today use
about 1000 to 2000 rendered trian-
gles/frame, from a total of about 5000,
corresponding in a depth complexity
of about three. Both software 3D and
3D-VGC systems struggle to reach 20
frames/s in this scenario, though hav-
ing hardware setup helps a lot (Fig. 1,

again). Even with rich texturing, 1000
to 2000 triangles for the scene or sub-
ject doesn’t allow for a very realistic
game. The next generation of 1-mil-
lion-triangles/s games will require
scene complexities of 10,000 triangles
and beyond. In a typical scene break-
down, the larger triangles represent
the greatest area. With rich texture
mapping, the larger triangles are es-
sential to the gaming experience.
However, the small triangles are es-

sential for realistic details.

Current software and 3D-VGC sys-
tems will be completely CPU bound at
a few frames per second for this scene
complexity, well below the level of 30
frames/s required for interactivity.
Using a faster CPU, such as a 200
MHz Pentium II, will raise the perfor-
mance level by a factor of about three,
but the 8 frame/s performance is still
too low.

Handling Textures

Sooner or later, all textures have to
travel from system memory to the
VGC. Today, those bandwidths are
typically in the tens of megabytes,
and are predicted to double each year.
The Advanced Graphics Port (AGP)
increases available bandwidths from
266 Mbyte/s for 1X mode (twice the
rate of the PCI bus), to 1 Gbyte/s for

?.3Dgwliuoﬂenres]|hxiauﬂyhgeimgesfuﬂmlely,hltexm
mip-maps com be compressed. As shown, factors of 10:1 or better are achiev-

able with minimal texture degradation (compressed image on right).

4X mode. But increased bus band-
width is not enough. As required
screen resolutions increase above 800
by 600 pixels and realism demands
mare sophisticated techniques such
as trilinear texture filtering and an-
tialiasing, it will be easy to exceed
even the 4X AGP bus bandwidth if
full texture mip-maps are stored in
system memory.

Fortunately, it’s not necessary to
store and transmit full-texture mip-
maps. Compression factors of
10:1 or better are achievable
with minimal texture degra-
dation (Fig. 2). Compressed
textures are stored in system
memory transparent to the
application, and are transmit-
¥ ted compressed to the VGC
24 which decompresses them on
the fly as needed.

Scatter-gather PCI/AGP
bus mastering is the next es-
sential feature. It has the po-
# tential to double system per-
formance. The VGC’s own
Memory Management Unit
(MMU) can autonomously
fetch texture maps from the
system memory without in-
terrupting the CPU to pro-
vide scattered addresses of
data blocks.

Advanced systems achieve
a further reduction in band-
width by building a texture
cache into the VGC, and by
deferring texturing until clip-
ping and visability are performed.
Other key features to look for are per-
spective-correct texture mapping and
the ability to handle generated and
video textures.

Although texture compression al-
lows next-generation games to run
without saturating PCI-bus band-
widths, there’s still a need for en-
hancements suchy as geometry- and
lighting-acceleration hardware. Mi-
croprocessor performance is not in-
creasing fast enough and, until 1999,
the best we can expect is a 2X im-
provement in the CPU’s floating-
point performance. It’s reasonable to
assume that this improvement will be
absorbed by the requirements of 3D
applications. Hardware geometry and
lighting also helps minimize the bus-
bandwidth requirement.

In the meantime, overall system




FEELING THE HEAT
IN THERMAL MANAGEMENT?

HELP IS HERE.

Today, in sophisticated R&D labs the world over, the heat is on. Designers everywhere are under pressure
to expand the role of thermal management far beyond heat sink technology.

As consumer electronics become more innovative, more powerful, more mobile,
operating environments are becoming harsher and more difficult to control.
In a computer, motherboard style, chassis design, use of expansion slots,
and microprocessor frequency all affect optimum heat sink design.

Rather than being daunted, many are being smart and turning to Aavid Thermal
Technologies. Partnering with Aavid’s proven professionals, designers get the help
they need to integrate systems, develop robust mechanical attachments, build in
long term reliability, overcome harsh environments, and ultimately optimize
heat sink design with a well rounded systems approach

Aavid has an arsenal of alternatives and solutions. Heat pipes. High aspect ratio finned heat sinks.
Advanced thermal interface materials. HiContact™ liquid cold plates. Unique clipping and attachment methods.
That's only the tip of the iceberg. If you're feeling the heat, count on Aavid to help cool things down.

See us on the Web at http://www.aavid.com. Or contact us at any of our offices
from Laconia to London; Toronto to Taipei; Singapore to Santa Ana.

S2 AAVID

THERMAL TECHNOLOGILS, INC
ONE COOL IDEA AFTER ANOTHER
One Kool Path * PO. Box 400 ¢ Laconia, New Hampshire 03247-0400 « USA
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performance can be improved by im-
plementing some hardware-based
software techniques.

2D Can’t Cut It

In a sense, the fastest way to ren-
der an object is not to have to render
it. To squeeze the maximum perfor-
mance from a limited 2D system, in-
dependent software vendors (ISVs)
have long exploited techniques like
sprites, level-of-detail (LOD), 3D lay-
ering, and affine transforms. Sprites
allow relatively complex, active ob-
jects to be stored as bitmaps and su-
perimposed on a scene. However, as
we become accustomed to more so-
phisticated games, conventional 2D
sprites often look disconnected and
unrealistic.

With LOD filtering, ISVs don’t
bother to render more distant objects.
It’s a sensible compromise because the
number of objects within the field of
view increases rapidly with distance.
However, it often leads to the disturb-
ing effect of trees, buildings, and other
objects suddenly popping up out of
nowhere.

Use of 3D layering allows for a
more efficient exploitation of system
resources. Objects are grouped ac-
cording to their distance from the
viewer. Background objects like
mountains and clouds change very
slowly and require infrequent updat-
ing. Alternatively, foreground objects
need frequent rendering. Combined
with an affine warping capability (
which can be described as transforma-
tions like stretching and skewing), 3D
scene updates can be even less fre-
quent. For example, an approaching
midground group of buildings, can be
slowly zoomed without rendering, and
only needs rerendering when the per-
spective changes by more than a cer-
tain amount and/or new surfaces be-
come visible.

Because sprites, 3D layering, and
affine warping are all well suited to
being handled in hardware, these fea-
tures will soon appear in the next gen-
eration of advanced 3D VGCs. The
Talisman initiative from Microsoft
represents a multimedia reference
platform that incorporates other ad-
vanced architectural concepts. These
include chunking to avoid frame-
buffer memory and minimize bus
bandwidth, as well as a range of other

Many users will use a
large-screen TV as a
PC display for cost

reasons, more exciting
gaming experiences or
for presentation
purposes.

multimedia functions such as DVD
and video-conferencing.

The other main function of the 3D
VGC is the bus-mastered handling of
video I/0. During the last few years,
video has become an increasingly im-
portant feature in the mainstream PC
market. Desktop video-editing has
been a niche application for years. On
business platforms, the long-predicted
“killer-application” is video-conferenc-
ing. In an intriguing example where
games and video merge, a captured
video of the game player is inserted
into the game in which he or she be-
comes, quite literally, a leading charac-
ter in the game.

The underlying problem behind

Odd field
t=t,

Even field
t=t, + 1/60

Merged
field

”

3. Weaving two successive “odd” and “even
half fields helps maintain a picture’s maximum
detail when working with video data. But the
slightest object movement can cause artifacts.

most PC-based video capabilities re-
lates to the differing environments of
the PC and the television. For historic
reasons, PAL/NTSC TVs use an in-
terlaced scanning system at 50 or 60
half-fields/s with 480 or 512 lines/field.
PC monitors typically operate in ex-
cess of 75 noninterlaced fields/s with
600 or more lines/field. When analog
video is imported into the PC, a num-
ber of artifacts must be corrected.
Similarly, a PC monitor outputting a
PAL/NTSC signal runs into the same
problem but in reverse.

Video Deinterlacing

When importing DVD or video
data, the simplest method to produce a
full picture is to merge or weave two
successive odd and even half fields.
This technique maintains the picture’s
maximum detail provided there’s no
motion. But even the slightest object
movement causes a disturbing feath-
ering artifact (Fig. 3).

The conventional line-doubling so-
lution discards the even fields and re-
peats each line in the odd field. This
way solves the feathering effect, but
at the cost of lower vertical resolution.
Interpolation helps, but the missing
clarity is especially noticeable with
(near) static pictures. The best ap-
proach, found on some VGCs, is to
combine both solutions so that resolu-
tion is only lost when needed to cor-
rect for motion artifacts.

TV Output

Many users will use a large-screen
TV as a PC display for cost reasons,
more exciting gaming experiences, or
for presentation purposes. Making
video information that was specifically
generated for the PC look good on a
TV presents new challenges to both
PC and application designers.

A three-line flicker filter is the
VGC’s most essential TV-out feature.
To maintain the proper standards, we
must correct for the 25 or 30 Hz flick-
ering of (near) horizontal edges. Good
horizontal and vertical upsealing (with
interpolative filtering) of video data is
mandatory. It’s also important to cor-
rect for the TV’s over-scanning, which
may be suitable for a movie, but disas-
trous when the lost information is a
menu item or scroll bar.

The ability to compose the TV pic-
ture independent of the PC monitor
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The result is Pentura’.

A CompactPCl system that’s
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reliable, easily serviceable and
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can be equally important in making
sure the right information is sent to
the TV. For example, in a home-movie
editing application, the TV output
might only be a window on the PC
monitor, while on a VCR it will appear
as a full-screen image.

Critical performance Issues
The consumer PC must be
equipped for the next generation of

| 3D games, which will soon be render-
| ing scenes at rates of 1 million trian-

gles/s. The CPU and VGC need to of-
fer a much better balanced system for
handling the critical performance de-
mands of the 3D pipeline. In the near
term, VGCs offering features like
scatter-gather bus mastering, texture
compression and caching, 3D layer-
ing, and off-line warping off-load the
CPU and dramatically enhance sys-
tem performance.

Most designers agree that full-tri-
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POWERFUL BUYING
AUDIENCE IN
OEM
EILECTRONICS
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If you read Electronic Design and want
to reach subscribers with a direct mail
or telemarketing campaign, we can help.
One of our in-house experts will work
with you to select lists tarketed especially
for your products or services.

100% of Electronic Design subscribers
are involved in the design and
development of electronic products.
Select Buyers and Specifiers in virtually
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Phase Noise: bound systems. Designers need to
Offser ’ Level Typical trade off t!le silicon investment in the
10 Hz ~115 dBc CPU against that in the multime-
100 Hz _140 dBc dia/VGC subsystem on the basis of
1 kHz ~140 dBc the relative importance of the various
10 kHz -140 dBc applications.
100 kHz -140 dBc Advanced 3D VGCs for consumer-

entertainment PCs must also handle
high-quality video I/0. For video input
and output, it’s essential that the VGC

Power Supply: +12.0 Vdc £5%
14 Watts maximum at turn-on
4.2 Watts maximum stabilized

Gra

at +25°C correctly deals with the
Case: . . ) interlaced/progressive-scan conver-
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dimensions
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8-bit USB Microcontrollers for Under $1
Cypress's new family of 8-bit microcon-
trollers offers the lowest-cost solutions for
USB peripherals. These highly integrated
USB microcontrollers are built on the
industry’s smallest RISC core that trans-
» lates into high volume production
with pricing under $1.00.

Full-Feature USB Microcontrollers
Cypress's USB microcontrollers are the first
to offer EPROM programma-
bility for fast, easy code cus-

MAKING USB UNIVERSAL: ==

market. The USB microcon-

THE FIRST USB piC UNDER $1%0 ooz

VEE NO'TE

)

USB XCVR

BN{E A104758110

WASHINGTON,D.C.

USB Microcontroller Family

MAX MAX NUMBER
DEVICE RAM EPROM  OF I/Os  PIN/PACKAGE

CY7C630xx  128Bytes 4 KB 12

20-pin DIP
20-pin SOIC

CY7C631xx  128Bytes 4 KB 16 24-pin SOIC
0

CY7C632xx  128Bytes 4 KB 1
CY7C634xx 256 Bytes BKE £}

18-pin DIP

40-pin DIP
48-pin SS0P

CY7C635xx 256 Bytes 8 KB 39  48-pin SSOP
ION and Instant-On Now are trad

\!
W
The easy-to-use $1500°CY3650 USB
Developer’s Kit includes:
¢ In-Circuit Emulator board
o Assembler
¢ Debugger/Monitor

* Software for mouse and
joystick applications
* USB code library

. http://www.cypress.com/cypress/whathot/hot_top.htm

of Cypress Semi Corp.

Interface Engine (SIE), and a
transceiver for reduced cost and parts count
while clock doubler and Instant-On Now
(ION™) features ensure low EMI and 70% low-
er power consumption.

Optimized for a Full Spectrum of USB
Applications

Cypress's USB microcontrollers are ideal for
all USB peripheral applications, such as mice,
joysticks, gamepads, and keyboards. No mat-
ter what USB peripheral you're designing,
these low-cost microcontrollers make it easy
to implement.

Low-Cost Development System for Fast
Time-to-Market

Cypress now offers the CY3650 USB
Developer’s Kit for $495 (a $1500 value). The
kit includes a full-speed hardware emulator to
help you develop firmware and system drivers
for your USB application.

Start Your USB Design Today

Call now to get the USB Literature Kit,
including a copy of the USB specification, a
Cypress Data Book CD-ROM, and an order
form for the USB Developer’s Kit.

(800) 858-1810
FAX: 1-408-943-6848
Ask for Kit #1031
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PRODUCT INNOVATION

Add PowerP( To CompactPCl For |

Real-Time Embedded Solutions

Single-Board Computer Combines PowerPC
Muicroprocessor With Dual PCI Buses In
A 6U CompactPCI Form Factor.

Richard Nass

ompactPCI, a high-performance
c industrial bus, is based on the

standard PCI electrical specifica-
tion, but has different mechanical
characteristics. It’s based on the
rugged 3U and 6U Eurocard packag-
ing. Applications that best suit Com-
pactPCI include telecommunications,
real-time machine control, and indus-
trial automation.

The majority of the Compact PCI
boards that are shipping today are
built with Intel-based microproces-
sors, specifically the Pentium or Pen-
tiumPro. A new player to the field,
Motorola Computer Group, Tempe,
Ariz., is bringing a CompactPCI board
to market with a PowerPC micro-
processor. The company’s MCPCI2600
single-board computer will employ the
fastest available PowerPC micro-
processor, somewhere in the 233- to
266-MHz range.

One of the features that differenti-
ates traditional desktop PCI from
CompactPClI is that it supports twice

as many PCI slots (eight), and is bet-
ter configured for industrial applica-
tions. For example, the cards are
loaded and removed from the front of
a card cage. Vertical mounting allows
for better cooling.

CompactPCI, by definition, is a
processor-independent architecture.
But because the volume of desktop
Pentium-based PCI is so large, most
of the ICs needed to bring a Pen-
tium-based product are readily avail-
able to designers. The huge volume
also lets the industrial-board manu-
facturers enjoy the margins on the
ICs that typify the desktop market.
Hence, most of the CompactPCI
boards are built with Pentium micro-
processors,

Motorola traditionally employs a
processor-independent architecture
on its high-end, PowerPC-based sin-
gle-board computers. As a result, the
company has already completed the
design of a PowerPC-to-PCI bridge
chip. This same part is employed on

the MCPCI2600 CompactPCI board.
While the company’s latest generation
of high-end single-board computers
contain the processor on a module
(making it easy for users to upgrade
the processor), the PowerPC CPU (in
a ball-grid array package) on the
MCPCI2600 is soldered directly onto
the board. r

In a typical application, the Pow-
erPC microprocessor requires a heat
sink for proper operation. That fact,
coupled with the tight spacing be-
tween boards, virtually eliminates the
possibility of putting the processor on
a plug-in module. The only other way
to get around that space problem is to
employ a dual-slot architecture, and
the Motorola designers elected to not
go that route.

PowerPlus Architecture

The MCPCI2600 is built with the
company’s PowerPlus architecture.
That primarily refers to two on-board
ASICs, a memory controller, and the
PowerPC-to-PCI bridge. According
to Greg Novak, Product Marketing in
Motorola’s Embedded Technologies
Group, “This is the fastest PowerPC
bridge on the market. We developed |
the parts internally, spending about
ten man-years between the two ‘
ASICs.”

The memory con- ‘

troller links the proces- I
sor with main memory,
PowerPC :::;::’Iﬁr n?:r::r[ﬁ?ay which is_organized as
Py Wemor b - two 72-bit blocks (Fig.
ry bus (66 MHz, 144 bits, synchronous) . .
T 1). Th}s architecture re-
| ‘I—/ memory amay sults in a processor-to-
400+ Mbytes/s memory bandwidth in
[ 66-MHz, 64-bit synchronous bus = excess of 400 Mbytes/s.
I The bridge chip helps
Optinaly decoupied eliminate bottlenecks
PowerPC-to PCI bus (33 MHz, 64 bits, synchronous) | between the PowerPC |
acli. B 264 Moyles's I CPU and the PCI bus.
60+ Mbytes/s During write opera-
PCHo-1SAbridge |SA bus (16 MHz, 16 bits, synchronous) | | PCIHo-VME bridge | ymenus (32 or 64 bt asynchronoTs)l tions, a FIFO buffer
stores the data to be
transferred and imme-
1. The PowerPlus architecture is employed on the MCPC12600 board to eliminate data bottlenecks andimprove ~ diately acknowledges
data throughput. The architecture consists of a PCl-to-PowerPC bridge and a memory controller. the transaction. The

~
o
o
o
[
=
p
=
~
=
)
v
.
=)
4
=
g
=
-




ELECTRONIC DESIGN / JUNE 9, 1997

BOARDS & BUSES COMPACTPCI BOARD |

PCI bus

produects. The PMC is a
module that’s popular
on VMEbus produects,

N — -

L2 cache
[(256 Kbyt o1 MMOWPC Al ]

/ 1
= PCl bridge

N ——

and it brings a specific

Men}:rsy'zxg;:smn functionality to the

Flash memary Mbytes DRAM, board. In addition, a
(1 Mbyte) 1 Mbyte ftash, CompactPCI-to-Indus-
CompactFlash card) tryPack carrier board is

Memory bus (144 bits)

available from a third-
party vendor. Other fea-
tures of the board in-

() ()

clude four 32-bit timers;
a real-time clock and
watch-dog timer; and

PCI bus (64 bits)

Ethernet

AUl

10/100Base-T

- ..

EIA-232 EIA-232 Keyboard/ Serial/
mouse  parallel

floppy, parallel, key-
board, and mouse ports.

The MCPCI2600 runs
the Windows NT oper-
ating system. It also can
handle a host of real-
time operating systems
from such vendors as

2. The MCPC12600 is a CompactPCl single-board computer that's built with a PowerPC microprocessor. Another

differentiating feature is that it’s built with dual PCI buses to increase the amount of 1/0.

processor bus doesn’t have to wait
for the PCI-bus arbitration and
transfer to occur, so it's free for other
operations. The memory controller
manages the completion of the task,
further freeing the host for other op-
erations.

One of the unique features of the
MCPCI2600board is its dual 64-bit
PCI bridges. These bridges increase
the number of peripherals the board
can connect to, thereby increasing
the amount of user 1/0 options and
ultimately, the board’s flexibility
(Fig. 2).

The board contains 1 Mbyte of
socketed flash memory and from 16
to 2566 Mbytes of ECC-protected
DRAM. In addition, the board con-
tains IDE-based flash memory on a
standard 50-pin CompactFlash card.
The card, which measures 43 mm by
36 mm by 3.3 mm,
is removable. It
lets users update
firmware and run
a real-time operat-
ing system with a
very small foot-
print. For exam-
ple, with the Lynx
operating system,
the entire plat-
form could boot
from the IDE flash
memory on the

The MCPCI2600 is
built with the
PowerPlus

architecture, which
primarily refers to
two on-board ASICs.

CompactFlash card.

Says Novak, “Our customers like
the removability factor of the Com-
pactFlash card. If it’s popular, we
may use it on our upcoming VMEbus
boards.” The memory also could be
used to store diagnostic utilities. In
this configuration, users can update
their diagnostics easily, then run
them on the board without using any
extra cables or an external disk
drive.

The board also contains a standard
ISA/IDE bridge. The ISA bus is for
the real-time clock, non-volatile RAM,
and serial ports. Two of the board’s
four serial ports are asynchronous
only, while the remaining pair are syn-
chronous-asynchronous. A pair of
USB connections are housed on the
board—one coming out the front of
the board and the other coming out
the rear. Also com-
ing out of the front
panel are a serial
port and the Eth-
ernet connection
(10/100-Mbit Eth-
ernet capability is
integrated into
the board).

One PMC slot
lets the users
customize the
MCPCI2600 board
for their specific

Chorus, ISI, Lynx, Mi-
croware, and Wind
River Systems.

One potential feature of Com-
pactPCI that could open the door to
myriad applications is hot-swap—the
ability to plug and unplug boards
without having to power down the
system. That’s an area that the Mo-
torola designers are hard at work on
and have pledged to bring to market
as soon as the technology is available.
Other coming features include bridg-
ing (employing more than eight
slots); a VME64 extension, which
will allow for a standardized hybrid
CompactPCI-VMEG64 system; and
the use of computer-telephony buses
on CompactPCI, such as MVIP and
SCSA.

PRICE AND AVAILABILITY

The MCPCI2600 CompactPCI single-
board computer starts at $3995. Sampling
will start in August, with production set to
commence in October. That will be followed
by the production of full systems, containing
dual hot-swappable power supplies, and a
host of peripheral bays to hold disk, tape, and
CD-ROM drives. The next CompactPCI
products from the Motorola Computer Group
will probably be based on an Intel architec-
ture microprocessor.

Motorola Computer Group, 2900 Diablo
Way, Tempe, AZ 85282; (602) 438-4237;
http:/www.mot.com/GSS/MCG. CIRCLE 559
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NEED AN INVENTORY SOLUTION?

WE HAVE ONE.

Donating your excess inventory
earns a generous tax write-off
for your company. And creates
college scholarships for needy
students. EAL can convert your
donation of inventory into
financial aid.

A GREAT SOLUTION.

Request a free guide

to learn more.

Call (630) 690-0010

Fax (630) 690-0565

Email scholar@eduassist.org

Excess inventory today ... student opportunity tomorrow

Educational Assistance Ltd. P.O. Box 3021 Glen Ellyn, IL 60138-3021
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WHAT’S ON BOARD

By combining a fost-Ethernet controller and a 40-Mbyte/s SCSI controlier on one PCI-com-
patible chip, designers at Symbios Logic, Colorado Springs, Colo., can reduce PCI
loading to the host system. The SYM53C885 provides both communications and
storage control while presenting a one PCI load to the host system, thereby free-
ing up a valuable PCI load for another function. Taking aim at the workstation,
server, and NT desktop systems, the controller supplies a 16-bit single-ended Ul-
tra SCSI port for synchronous data transfers up to 40 Mbytes/s. Also integrated
as part of the SCSI controller are 4 kbytes of RAM for SCST scripts storage, a 536-
byte DMA FIFO buffer that allows bursts of 128 double-words across the PCI
bus, and support for extended PCI access cycles. The Fast Ethernet portion of the
chip supports full-duplex operation for both 10- and 100-Mbit/s data transfers.
Separate 3-kbyte transmit and receive FIFQ buffers enhance the performance of
the full duplex operation and, in conjunction with a DMA controller, help reduce
the PCI bus overhead. The port also includes an early-transmit/early-receive fea-
ture that helps improve throughput. The chip features a TP-PMD (symbol) inter-
face to provide a low-cost 1(XBase-TX solution, and an MII interface for 10Base-
T and 100Base-T support with just one R.J-45 connector. Housed in a 160-lead
PQFP, the dual-function controller sells for $49.90 in lots of 10,060 units. Samples
are immediately available. Contact Symbios at (719) 596-5795; Internet:
http//www.symbios.com.

Trimming power consumption to a bare minimum, the HM62W8512A is a 4-Mbit static
RAM developed by Hitachi America Ltd., Semiconductor and IC Div,, Brisbane,
Calif. The part consumes just 35 mW/MHz when active and 30 pA in its standby
mode when powered by a 3.3-V supply. Inits 3-V data retention mode, the memory
current drain drops to 15 pA. Organized as 512 kwords by 8 bits, the memory can ac-
cess its contents in 70 or 85 ns (depending on the speed grade selected), and provides
a good speed-power balance for devices such as smart phones, GPS systems, per-
sonal data devices, and other portable systems. The chips have LVTTL-compatible
1/O lines and are fully static, thus keeping the system design very simple. Package
options include SOP, TSOP, and reverse TSOP with JEDEC-standard pinouts to
ensure device interchangeability. A wide-temperature-range version that operates
from 40 to +85 °C is under development. In 1000-unit lots, the 70-ns version sells for
$18 apiece when housed in a 32-lead, 400-mil TSOP. Samples are immediately avail-
able. Contact Brett Etter at (800) 285-1601; Internet: https//www hitachi.com.

A high-speed multiport switch that provides PCl-to-PCl-bus connectivity turns a one pri-
mary PCI port into two PCI secondary ports, each of which can handle multiple
PCI loads. The HX121 and HX122 PCI-to-PCI switch chips developed by
HiNT Corp., Fremont, Calif., can replace the equivalent of up to three PCI-to-
PCI bridge chips and allow concurrent operations among all three PCI buses
(the primary and the two secondary buses). The HX121 can drive up to four bus
masters on each of the its two secondary PCI ports, with all ports operating at
33 MHz. To ensure proper timing on those ports, the chip provides four phase-
locked output clocks. The HX121 also supports PCI 1/0 transaction forwarding
and external arbitration, PCI memory transaction forwarding, PCI type 1 to
type 0, and type 1 configuration command conversion, and many other PCI op-
erations. Able to drive more PCI loads, the HX 122 operates its primary port at
66 MHz and its secondary ports at 33 MHz, while driving up to eight bus mas-
ters on each secondary bus. Initial versions of the chip will operate the sec-
ondary buses at 25 MHz. The chip also has twice the number of phase-locked
output clocks and like the other chip, includes an output-enable pin that ean con-
trol an external buffer to provide side-band status monitoring. Housed in a 208-
lead PQFP and a 256-lead BGA respectively, the HX121 and HX122 also sup-
port posted-write buffers on all ports, live insertion, and enhanced 32-bit I/O and
memory address decoding. Prices for the chips are expected to be in the $25 to
$40 range in 1000-unit quantities. Samples are immediately available. Contact
the company at (510) 623-0932; Internet: http:/www.hintcorp.com.

 Development Kit Simplifies
 150-based Board Design

Designers looking to integrate 1,0

technology can take advantage of a de-
' velopment kit offered by Symbios
Logic. The kit contains all the compo-
nents needed to build a PCI/SCSI I,0-
ready motherboard. Based on the
company’s SY Mplicity software archi-
tecture, the kit employs an Intel 1960
1/O processor.

The integration kit supplies I,0-
ready UltraSCSI host connections.
The kit can be customized for users
that require an Ultra2 SCSI connec-
tion. For RAID applications, design-
ers can port existing i960-based RAID
software or implement shell- or core-
level implementations of 1,0 architee-
ture RAID software.

The kit includes a PCI-based SCSI
host adapter with a cable, a user’s
guide, software, and installation docu-
mentation. The single-ended version
(I20-SYMB8T751SP) costs $231, while
the differential model (I,0-
SYMS8751D) sells for $380.

Symbios Logic Inc., 2001 Danfield
Court, Fort Collins, CO 80525;
http://www.symbios.com.

CIRCLE 516

Graphics Board Accelerates
Displays To Extreme Resolutions

The TwinTurbo 128P8 can drive the
higher resolutions needed by CAD,
imaging, and graphics designers. The
board supports large-screen monitors
from Panasonie, Sony, and Viewsonic,
among others. The TwinTurbo 128P8S
is built with a 128-bit graphics engine,
8 Mbytes of fast dual-ported VRAM,
and a 240-MHz digital-to-analog con-
verter. High resolution modes reduce
the need to scroll because the user can

on-screen. At 1920- by 1200-pixel reso-
lutions, two full-size 8-1/2- by 11-in.

Also supported are 16:9 video formats
up to 1920 by 1080 pixels in True Color
mode, providing high-definition video
on a wide screen. Available now, the
TwinTurbo 128P8 sells for $599.

Integrated Micro Solutions, 2085
Hamilton Avenue, Third Floor, San Jose,
Calif, 95125, (408) 369-8282.
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External RAID Controller Supports
40-Mbyte/s Wide UltraSCSI Per Channel

nal array controller has set its

sights on the Windows NT and
Unix markets. The three-channel
SCSI-to-SCSI devices incorporate
multichannel SCSI technology to de-
liver an UltraWide SCSI performance
level of 40 Mbytes/s on each channel.
At the heart of the board lies an AMD
5x86 133-MHz processor. Separate
processors and data buses eliminate
bottlenecks by minimizing PCI bus
utilization and allowing concurrent op-
erations.

The AEC-4312A controller em-
ploys PCI bridging technology to con-
nect the host and server interfaces
with multiple back-end channels. Sin-
gle-ended and differential UltraSCSI
connections are supported (Fibre
Channel and Ultra2 SCSI will be
available later this year).

The board’s caching performance is
enhanced using advanced algorithms
for write-back, write-through, and
read-ahead cache. Two independent
XOR memory controllers permit sep-
arate parity and data caching. Up to 32
Mbytes of cache memory is available.
The board can operate with up to 270
Gbytes of storage, and supports

The AEC-4312A intelligent exter-

+ RAID levels 0, 1, and 5. By combining
i multiple controllers, capacities beyond
i 1Tbyte are possible.

The 3.5-in. form factor lets design-
ers embed the board inside a standard
disk enclosure. As a design kit, the
AEC-4312A contains everything an
OEM needs to evaluate and integrate

the product, including the board and
appropriate software, a test board, ca-
bles, and documentation.

Adaptec Inc.

691 South Milpitas Bivd.

Milpitas, CA 95035

(408) 945-8600

http://www.adaptec.com
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PCl-Based Audio Accelerator

Handles Positional 3D

elivering CD-quality sound for in-
Dteractive 3D games, the Monster

Sound PCl-based audio accelera-
tor supports Microsoft’s DirectX APIs
under Windows 95. The board can
handle multistream audio—up to 24
streams—allowing for 3D positional
audio. It also features a signal-to-noise
ratio under 80 dB and a quad-speaker
output. The board helps reduce the
drain placed on the host processor.
This leaves enough bandwidth to han-
dle video and communications (in the
case of the multiplayer game).

The DirectX technology consists of
software algorithms to accelerate 3D
graphics and sound. The APIs are able
to run using the host CPU, but the

Sound

quality and speed of the designated
tasks are raised significantly if an ac-
celerator is employed.
Three-dimensional positional audio
blends well with 3D graphics. For ex-
ample, as objects come and go on-
screen, the audio follows the sound,
such as with an airplane flying over-
head. This enhances the game-playing
experience. While extended stereo en-
hancement provides a wider stereo
field, it presents sound in a half circle
on a horizontal plane. This gives the
listener the perception of sound com-
ing from farther positions to the left
and right. But this technique doesn’t
allow for sounds to be positioned
above, below, or behind the ears.
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True 3D positional sound produces
imaging that appears to come from be-
hind, above, below, and the sides, and
can be heard with either headphones
or speakers. The 3D algorithms con-
sume an abundance of processing
horsepower. As a result, an audio ac-
celerator like the Monster Sound is re-
quired. It’s also a reason to employ a
PCI-based accelerator, where data
can be passed at 132 Mbytes/s.

The heart of the Monster Sound
board is the Freedom 5600 multimedia
audio processor, which integrates
DSP and codec technologies. Because
the chip is a DSP-like component, end
users can upgrade the Monster Sound
board by simply downloading soft-
ware from a BBS or Internet site.
Available now, the Monster Sound au-
dio accelerator board sells for $199.95.

Diamond Multimedia Systems Inc.

2880 Junction Ave.

San Jose, CA 95134

(408) 325-7000

http://www.diamondmm.com.
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High-Density Memory Modules
Support 64-Mbit DRAMs

A new line of memory modules, based
on 64-Mbit DRAM technology, in-
cludes 72-pin SIMMs and 72-, 144-, and
168-pin DIMMs using Fast Page Mode
(FPM), Extended Data Out (EDO)
and Synchronous DRAM (SDRAM)
memory, with capacities up to 256
Mbytes. The high-density modules are
suited for workstations, servers,
routers, test systems, and high-end
desktop systems.

The use of 64-Mbit DRAM technol-
ogy increases the reliability of the
memory module, and also can increase
memory capacities without increasing
the form factor. Reliability is in-
creased because using fewer compo-
nents to achieve the same memory ca-
pacity reduces the possibility of
malfunction while lowering power
consumption. Circuitry integrated
into the 3.3-V modules provide a
smooth transition from systems using
5-V parts.

Simple Technology Inc., 3001 Daim-
ler St., Santa Ana, CA 92705; (800)
367-7330 or (714) 476-1180;
http://www.simpletech.com.
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200-MHz Pentium-Based
VME CPU Fits In One Slot

Users who require a single-slot PC-
compatible CPU board for a VMEbus
system can take advantage of the Pen-
tium-based VS SBC/Pxx. The board
combines a host of interfaces with ac-
cess to the PCI bus to maximize flexi-
bility. The PCI connections allow for
expansion using PMC modules. The
board supports Pentium processors
running at 133, 166, or 200 MHz, as
well as 512 kbytes of 64-bit wide sec-
ondary cache with synchronous burst
SRAMs. Up to 64 Mbytes of 64-bit
wide EDO DRAM can be installed us-
ing standard SIMMs. Up to 1 Mbyte of
flash EPROM is supported, in addi-
tion to the 512 kbytes of flash memory
used for the BIOS. Operating systems
such as VxWorks and WindowsNT are
supported.

A SCSI, SCSI 2, or Ultra SCSI in-
terface is provided using a Symbios
Logic 33-MHz 563C860 SCSI proces-
sor. The interface supports single-
ended asynchronous or synchronous
transfers with active termination and
signal negation. The interface is ac-
cessed through the P2 DIN connector.
The Ethernet interface (IEEE 802.3
10Base-5) is implemented using an

AMD T9C970A device. A front-panel |

graphics interface, provides resolu-
tions of up to 1600 by 1200 pixels using
a 2-Mbyte EDO frame buffer. Two RS-
232C serial channels also are provided.
Other peripheral interfaces include a
PC-AT compatible keyboard inter-
face, a floppy-disk interface, and a par-
allel port.

The VS SBC/Pxx’s functionality
can be further expanded by adding a
PMC carrier board. This carrier
board, taking a second slot, allows the
addition of two standard PMC mod-
ules.

Concurrent Technologies Inc., 10921
Reed Hartman Hwy., Cincinnati, OH
45242; (513) 791-0073; Internet:
http://www.sales.gocct.com.

CIRCLE 507

PC Graphics Accelerator
Priced Under $100

High-performance 3D graphics can
now be had for under $100, thanks to
the Ultimate 3D accelerator board.
The PCI-based board takes advan-

tage of the Rambus DRAM technol- |

ogy and is optimized for the Microsoft
Direct3D APIs. Rambus memory of-
fers a bandwidth of up to 600
Mbytes/s. PCI bus support enables
the dynamic use of main memory for
3D graphics structures like textures,
z-buffering, and alpha blending. The
Ultimate 3D comes in four configura-
tions: Model 642, which uses 2 Mbytes
of memory; Model 644, with 4
Mbytes; Model 646, with 6 Mbytes;
and Model 648 with 8 Mbytes. In ad-
dition, Models 642 and 644 can be up-
graded with another 2 or 4 Mbytes of
graphics memory. The Ultimate 3D
graphics accelerator card is available
immediately. The 2-Mbyte version
(Model 642) costs 99.95, the 4-Mbyte
model (Model 644) sells for $129.95,
the 6-Mbyte unit (Model 646) is
priced at $179.95, and the 8-Mbyte
board (Model 648) $199.95.

TechWorks Inc., 4030 West Braker
Lane, Austin, TX 78759, (800) 688-
7466 or (512) 794-8533; Internet:
http://www.techworks.com.
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Host-Controller Kit Speeds

Product To Market

The USB Host Controller Develop-
ment Kit (HDK) can help peripheral
manufacturers get their USB-based
products to market quickly, particu-
larly for legacy PCI platforms. Using
the kit, USB peripherals would plug
directly into the PCI bus. The kit con-
sists of the Open-HCI-compliant
CSA-6700 PCI-to-USB controller
board, beta versions of the company’s
Windows 95 and DOS host-controller
drivers, and API specifications for
device-driver development. As a re-
sult, there’s no need to wait for USB
support to appear in the operating
system.

The CSA-6700 card, which is based
on a PCI-to-USB controller ASIC,
contains dual USB connectors. Avail-
able immediately, the USB Host Con-
troller Development Kit sells for
$199.

CMD Technology Inc., 1 Vanderbilt,
Irvine, CA 92618, (714) 454-0800;
http://www.cmd.com. CIRCLE 509
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Half-size Industrial SBC
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TEKNOR, ISO-900! certified, designs and manufactures the
world's most advanced and reliable industrial SBC and systems.

Call TEKNOR today at 1-800-387-4222.
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Industrial Single-Board
Computer Packs A Wallop

Hailed by the company as the most
highly integrated PICMG-compatible
industrial single-board computer to
date, the PCI-936 features a 200-MHz
Pentium microprocessor, integrated
IDE, OCI and fast SCSI-2 interfaces,
a 100Base-T Ethernet port, video, and
a host of standard I/Os, including Uni-
versal Serial Bus (USB). The board’s

Triton II chip set is fully compliant
with the PCI 2.1 specification and sup-
ports a transfer rate of 112 Mbytes/s.
The chip’s 65550 64-bit graphics accel-
erator drives up to 2 Mbytes of video
memory top handle 1280-by-1024-
pixel resolutions. The board’s thermal-
management circuitry senses the
CPU’s temperature. When it gets too
hot, a subroutine Kicks in to slow the
CPU clock until the temperature re-
turns to an acceptable level. A PCI-
936 board equipped with a 100-MHz
processor and 1 Mbyte of video mem-
ory sells for $1691. Large-quantity
discounts are available.

Teknor Industrial Computers Inc., 616
Cure-Boivin, Boisbriand (Quebec),
Canada J7G 2A7; (800) 354-4223 or
(514) 437-5682; Internet:

http://www. teknor.com. CIRCLE 510

Tiny Flash Module
Holds Up To 4 Mbytes

Applications that have limited space
requirements are targets for the
NexFlash serial flash memory. These
applications include cellular tele-
phones, PDAs, digital cameras, and
portable industrial and test equipment.
The 15- by 45-mm memory modules
connect to the system using simple
electrical contacts, similar to those
used in smart cards. Access to the mod-
ules is through the Serial Peripheral
Interface (SPI-bus). Capacities range
from 128 kbytes to 4 Mbytes. The mod-

ules can be read from and written to at
supply voltages of 3.3 or 5 V, drawing
just 5mA in active mode and 1 pA in
standby mode. Writes occur at a rate of
200 kbytes/s. Other features of the
module include on-chip SRAM, elec-

tronic ID, flexible write protection, and
insertion and removal detection. A 1-
Mbyte module (NX-SFM-1MB) sells
for $13.50 each in lots of 10,000. A de-
velopment kit (NX-SFK-1) is available
that contains a circuit board that plugs
into a PC’s parallel port, as well as soft-
ware utilities for reading from and
writing to the device, and C-code ex-
amples of all interface commands. The
development kit costs $95.

Nexcom Technology Inc., 532 Mer-
cury Dr., Sunnyvale, CA 94086, (408)
730-3690. CIRCLE 511

CompactPCl Board
Supports 1,0 Standard

The industrial market has seen much
activity in the area of CompactPCI,
with a host of board introductions over
the past few months. The latest edi-
tions, the CPCI-940, CPCI-941, and
CPCI-942, add a new wrinkle—sup-
port for the I;0 standard. 1,0 provides
an 1/0 device driver architecture that’s
independent of both the specific device
being controlled and the host operating
system. This is achieved by logically
separating the portion of the driver re-
sponsible for managing the device from
the specific implementation details for
the operating system.

The three boards help improve
overall system throughput by offload-
ing tasks from the host processor. The
main difference between the three
boards is in the resident processor.
The 940 is built with an iI960RP; the
941 employs an i960RD66; and the 942

contains an i960HD66. All three in-
clude two PMC sites, a software de-
velopment environment, and support
for standard real-time operating sys-
tems as well as Windows NT.

The boards support 1,0 for inter-
processor communications by imple-
menting the message queues required
by the specification for communica-
tions and drivers between an I/0
processor and the host. Available now,
prices for the boards start at $590 each
in lots of 1000.

Cyclone Microsystems Inc., 25 Sci-
ence Park, New Haven, CT 06511;
{203) 786-5536; Internet:
http://www.cyclone.com. CIRCLE 512

SCSI Expansion Box
Connects To 105 Devices

Not only can the SCSI Expander inter-
face with Wide SCSI devices, it can
connect to up to 105 of them using just
one port on the host. The increased
storage capacity that’s gained comes
without any performance degradation,
and no controllers need to be added or
software to be reconfigured. High-end
storage applications that can take ad-
vantage of the SCSI Expander include
digital video, prepress, imaging, data-
base servers, CD-ROM libraries, and
disk drives. The stand-alone unit offers
a transfer rate of 20 Mbytes/s. Because
it conforms to industry standards, any
SCSI-based PC or workstation can be
employed as the host.

The SCSI Expander is able to over-
come the conventional seven-device
limitation using its ability to translate
SCSI bus IDs into SCSI Logical Unit
Numbers (LUNs). The LUNs are used
as a means of subaddressing a group of
devices under a single SCSI bus ID.
This allows for the support of seven
standard devices at each ID. Other fea-
tures include backward compatibility
with earlier versions of SCSI; operat-
ing-system independence, disconnect
and reconnect support; flash ROM for
field upgrades; staggered device spin-
up; removable active termination; and
support for multiple block sizes. Avail-
able in various configurations, prices
start at $495.

ATTO Technology Inc., Audubon Tech-
nology Park, 40 Hazelwood Dr., Bldg.
106, Amherst, NY 14228; (716) 691-
1999; htip://www.attotech.com.
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Electronic Design on CD-ROM includes all of the articles, illustrations and
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1990 and 1994. Complete with a search engine and hypertext links, it is a
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25 to 1910MHz

SURFACE MOUNT V(CO’s ...513%

JTOS/JCOS SPECIFICATIONS

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
-120dEc/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 1MHz offset.
Miniature J leaded surface mount packages occupy
minimum board space, while tape and reel
availability for high speed proauction can
rocket your design from manufacturing
to market with lightning speed.
Soar to new heights...specify
Mini-Circuits surface mount VCO's.

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

[JMini-Circuits

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

Model Freq. Range Phase Noise Harmonics Ve Current (mA)  Price
(MH2) (dBc/HZ) (dBc) 1Vto: @+12vDC  $ea
SSB@ 10kHzTyp.  Typ Max. (5-49)*
JTOS-50 25-47 -108 19 15V 20 13.95
JTOS-75 37.5-75 -110 27 16V 20 13.95
JTOS-10C 50-100 -108 -35 16v 18 13.95
JTOS-150 75-150 -106 -23 16V 20 13.95
JTOS-200 100-200 -105 25 16V 20 13.95
JTOS-300 150-280 -102 28 16V 20 15.95
JTOS-400 200-380 -102 -25 16V 20 15.95
JT0S-535 300-525 -97 -28 16V 20 15.95
JTOS-765 485-765 -98 -30 16V 20 16.95
JT0S-1025 685-1025 -94 -28 6V 22 18.95
JTOS-1300 900- 1300 -95 -28 20V 30 18.95
JTOS-1650 1200-1650 -95 -20 13V 30 19.95
JTOS-1910 1625-1910 -92 -13 i2v 20 19.95
JCOS-820WLN  780-860 -112 -13 20V 25 (@9Vv) 49.95

JCOS-820BLN  807-832 -112 -24 14V 25 (@10V) 49.95
JCOS-1100LN  1079-1114 -110 -15 20V 25 (@8V) 49.95
Notes: *Prices fos JCOS medels are for 1 to 9 quantity. **Required to cover frequency range.

See “RFAF Designar's Gude" or “VCO Designer's Handbook” for complete specifications.
DESIGNER'S KITS AVAILABLE

K-JTOS1 1 of each 110 preces): JTOS-50, 75, 100, 150, 200, 300, 40C, 535, 765, 1025, only $149.95
K-JTOS2 1 of each (7 preces): JTOS-5Q, 100, 200, 400, 535, 765, 1025, only $99

K-JTOS3 2 of each (6 pieces): JTOS-1300, 1650, 1910, only $114.95

us 158y 159
CIFCLE READER SERVICE CARD

For detailed specs on all Mini-Circuiis products refer to » 760 -pg. HANDBOOK ¢ INTERNET « THOMAS REGISTER ¢ MICROWAVE PRODUCT DATA DIRECTORY ¢« EEM

Sh ISO 9001 CERTIFIED

F 234 Rev B
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[ Circle 520 | quency of the tank circuit can be held

more closely to 10.7 MHz at the tem-
perature extremes, providing the re-
sults shown in Figure 2. Many other
variations of this technique exist, in-

° d bolo
~ Varactor Diode Stabilizes
Temperature For FM Quadrature oo i
tor in the feedback loop to hold the res-

1 ant fr 4 xactly 10.7 MH
| Demodulator b A s

Although the MC13156 IC was used in

MICHAEL G. ELLIS this example, the same approach can
Electroniec System Products, ANTEC Technology Center.4920 Avalon be taken with other discrete or inte- |

I Ridge Pkwy., Suite 600, Norcross, GA 30092; (770) 734-0100. . grated quadrature detectors. i
|
, quadrature detector is used to | v 1

Ademodulate frequency shift key- 10 pF g“a'_‘ Temperature = 70°C

ing (F'SK) and other types of FM 5 | ( 30 _f\/\/\/\/

signals. The MC13156 shown is an FM 1lnu\k 2.5

subsystem integrated circuit that | MC13156 FM demadulator IC
| (lownionverts thi RF toa 10.7-MHz | (remalm:ugtg:muaonn)neclmns ] !

intermediate frequency (IF), amplifi- 1 i

cation, and limiting prior to the quad- L v -
i out Temperature = 27-C

rature detector (Fig. 1).
| The quadrature circuit inside the #
| MC13156 relies upon the external tank
| eircuit connected to pin 13. The tank
L~ 15
™ uH

3.0 —

¢ J\/WM
2.0 —

\ émk time —-e

Vout Temperature = 0°C

l consists of the 150-pl” capacitor and the 150 —
1.5-pH inductor. It must be reliably oF
tuned to 10.7 MHz and must not drift
|

\ from that center frequency over the

full specified temperature range. The :3 _/\/\/\/\/

T1.072 op amp in Figure 1is part of an 1=

external data slicer with a current | | s

source output provided at pin 14 of the | |

MC13156 for the demodulated data. | 1. This typical quadrature detector arrangement has no provision for temperature compensation.
However, depending on the tem- | Consequently, the demodulated waveform will vary over temperature, resulting in signal

perature tolerance of the inductor : distortion at both the upper and lower temperature extremes.

and the capacitor in the tank cireuit,

the deviation of the input I'M signal,

[
|

| and the Q of the tank circuit, the de- ! ": D/F You Tz G
| modulated waveform will vary over . ¢ f]
| temperature. Figure 1 shows the dis- ; MC13156 FM demodufator IC 100k 21
| tortion that can occur at the temper- {remaining pin connections — \\—e 22 —

ature extremes. A common method ! notshown) 4a 44 2V
} for reducing the temperature effects | >

is to decrease the  of the tank. How- |

+

the shift in the dc output level over 10k g3
3 pF uH

temperature in the output waveform

(Fig. 1, again). The shift in the aver- Vout Temperature = 0°C

4
age de level is caused by the change in wF I 28
the resonant frequency of the tank cir- SV — 23—
cuit as the ambient temperature " P

changes. By filtering out the ac volt- AAA

agre at the output of the TLO72, the de fimg ———-

level can be fed back to a varactor

’ diode that's been added in parallel | 2. When operating with additional temperature compensation circuitry, the resonant frequency of
with the 150-pF capacitor (Fig. 2). " the quadrature detector’s tank circuit can be held more closely to 10.7 MHz at the upper and

| In this manner, the resonant fre- | lower temperature extremes, significantly reducing distortion in the output waveforms shown.

T B

timg -—

timg —»
L072 ,_V%" Vout Temperature = 27°C
ever, this also reduces the gain of V209 i 30 }
quadrature detector. T{ 25y | 100 L
It’s possible to take advantage of f o e e 20
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Circle 521

for measuring air speed, one ap-
proach excels in applications re-
lated to aerodynamics and wind
power: the Pitot-tube impact-pres-
sure air-speed indicator. The so-called
“impact” or “stagnation” pressure ex-
erted by airflow striking a surface is
| given by P = (D x V?)/2, where D = air
density and V is air speed. Pitot tube
anemometry uses this relationship to
produce: V = V2P/D.

Although it might seem that this
dependence of the air-speed estimate
upon density is an undesirable compli-
cation, it’s actually advantageous in
those applications to which Pitot-tube

| Among the many methods used
[

IDEAS FOR DESIGN

Linear Pitot-Tube
Air-Speed Indicator

W. STEPHEN WOODWARD
Venable Hall, CB3290, University of North Carolina, Chapel Hill, NC 27599-
3290; Internet: woodward@net.chem.unc.edu.

anemometers are uniquely suited.
This is true because, in these applica-
tions, the forces of primary interest
(e.g., lift from an airplane’s wing or
propulsion from a boat’s sail) are
themselves related directly to impact
pressure and therefore to air density.
The air speed measured by a Pitot
tube is automatically compensated for
variations in air density caused by
changes in temperature, barometric
pressure, or altitude. It's therefore ex-
actly the air-speed information most
wanted by the pilot or sailor.

The heart of the Pitot tube air-
speed indicator is piezoresistive dif-
ferential pressure sensor G1. Op amp

Al, in combination with VR1 and R1,
R2, and R3 controls Q1 and Q2 to gen-
erate constant-current-bridge bias I1
= 500 pA. In response, G1 produces a
differential voltage (V, - V3) equal, af-
ter zero compensation via R4, R5, R6,
and R7 to approximately 8 mV/psig of
impact pressure. The A2, A3 differen-
tial pair controls Q3 so as to convert
(V- Vy) to impact-pressure-propor-
tional current 12 = 160 uA/psig.

Caleulating VI, works as follows:
Due to the logarithmic behavior of sili-
con transistors, base-emitter voltages
Viez = Alog(11/2) + B, and Vi3 =
Alog(I) + B, where A and B are con-
stants common to all five transistors in
the LM3046 array. Because addition of
logs is equivalent to multiplieation,
(Vbe2 ity Vbe3) = (AlOg(I] X 12/2) +2B).
Series/parallel connection makes (Vo
+ Vpes) = (Vpes + Vies) and, because of
the implicit matching between transis-
tors in a monolithic array, Vies = Vies.
Therefore, Vyeq = Vyes = (Alog(I,
I,/2)/2 + B). Division of logs is equiva-
lent to inverse exponentiation. Hence,
Vies = log(VI;x [2/2) + B.

LM385-1.2 VR1
g * * * 45V
. A
1m. HF =9
A (] ey [
Static pressure
port
Pitot tube ~ l 2610 2 AV
SRS 10uF
R S
Impact  V1]2
pressure =
.
2
For P in psig, Lucas
V in knots, ¥
020.00005 NPC-410-005-D-34
ll1 =500 pA 7
19 Airspeed output
i O = 10mV/knot
i i, £ 4
3 r/' 1'3/{ ez - -
o 2 ufF 1~ RS
3V
. full 10k
1% scale
A1-Ad = LMC6484
01-05 = LM3046 3 —

Lying at the heart of the Pitot-tube impact-pressure air-speed indicator, which is ideal for measuring air speed in aerodynamics and wind-power
applications, is a piezoresistive differential pressure sensor. The battery-powered unit can provide more than 100 hours of operation.




90%-EFFIGIENT
LCD SUPPLY

30V Internal Switch Saves Space & Cost in Flat Panel Displays

The MAX629 high-efficiency step-up DC-DC converter creates a positive or negative high-voltage output from low-
voltage inputs. Use this device to drive LCDs in small hand-helds, varactor tuners in set-top boxes, or other high-voltage
devices. It features a 30V internal switch and user-set current limit. It is configurable for either positive or negative output
voltages. Two resistors set the output voltage up to 28V. The MAX629’s unique 300kHz, current-limited PFM control
scheme maintains a low, 70pA quiescent supply current and minimizes the size of external components.

+ Positive or Negative Output ¢ Up to 300kHz Operation

¢+ Internal 500mA, 30V N-Channel FET (Small External Components)
+ 8-Pin SOIC Package ¢ louT to 100mA (12Vour)

¢ 70pA Supply Current o MAX629EVKIT Speeds Designs

¢ 1pA (max) Shutdown Current

28V LCD Battery Supply in 8-Pin SOIC

INPUT
0.8V TO Vour

A d

+ (OPTIONAL

! CONNECTION)
GENERATE AN oltgl;gr
LCD SUPPLY —
DIRECTLY FROM 28V g :0mA
A LOW-VOLTAGE IavIO S OmA

BATTERY OR
LOGIC SUPPLY

Jl+

SUPPLY
(2.7V TO 5.5V)

The MAX629's combination of high efficiency, low supply current, small package,
and tiny external components provides an extremely compact high-voltage supply
for LCD displays.

mmwmncect)o | FREE Power Supply Design Guide—Sent Within 24 Hours! ... i i

- . ON CD-ROM
o Includes: Data Sheets and Cards for Free Samples
i Voo CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample
— S For Small-Quantity Orders Call (408) 737-7600 ext. 6380
% 6:00 a.m. - 6:00 p.m. Pacific Daylight Time
13th ot : http://www.maxim-ic.com

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders.

AKXV

Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key, Eimo, Hamilton Hallmark, Nu Horizons, and Zeus. Distributed in Canada by Arrow.

Austria, Maxim GmbH (Deutschland); Belgium, Master Chips; Czech Republic, SE Spezial Electronic, KG; Denmark, Arrow-Exatec A/S; Finland, Yleiselektroniikka Oy, France,
Maxim France, Distributors: Maxim Distribution, ASAP; Germany, Maxim GmbH, Distributors: Maxim Distribution, Spezial Electronic KG; Ireland, FMG Electronics; Htaly, Maxim
ltaly, Distributor: Esco Italiana Electronics Supply: Netherlands, Koning En Hartman; Norway, Berendsen Electronics; Poland, Uniprod, Ltd.; Portugal, ADM Electronics, S.A;
Russia, Spezial-Electronic KG: Spain, Maxim Distribucion, ADM Electronics S.A.; Sweden, Egevo AB; Switzerland, Maxim Switzerland, Laser & Electronics AG; Turkey, Interex
(U.S.A.), UK., Maxim Integrated Products (U.K.), Ltd., Distributors: Maxim Distribution (U.K.), Ltd., 2001 Electronic Components, Eurodis HB Electronics; Ukraine, Spezial-

Electronic KG
MAXIM is aregistered trademark of Maxim Integrated Products. © 1997 Maxim Integrated Products

Circle No. 150 - for U.S Response
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| range of full-scale air speeds can be

IDEAS FOR DESIGN

This makes log(I3) = log(VI;x I/2).
11/2 = 250 pA, so substitution and ex-
ponentiation yields I3 = VIo x250pA.

With the components and circuit
values shown, I3 = 1 gA/knot. With
suitable adjustment of R8, a wide

calibrated for. If R8 = 10k, for exam-

ple, Voue = 10 mV/knot for a 1-V full-
scale output at 100 knots. This is just
about right for duty as a primary air-
speed indicator in an ultralight air-
craft. Of course, suitable adjustment
of R8 can accommodate different
preferences in air-speed measure-
ment units, such as meters per second

Circle 522
A Fluid Solution For
Water-Tank Pressure Sensing

RICHARD MARKELL
Linear Technology Corp., 1630 McCarthy Blvd.,
Milpitas, CA 95035-7417; (408) 432-1900.

iquid sensors require a media-com-
patible, solid-state pressure sensor.

he pressure range of the sensor

| depends on the height of the column or

tank of fluid that must be sensed. De- E
scribed here is a way to sense water |
height in a tank or column using |
EG&G IC Sensors’ Model 90 stainless- E
steel diaphragm, 0-15 psig sensor. '

Because large chemical or water !
tanks are typically located outside in |
“tank farms”, it’s insufficient to provide
only an analog interface to a digitiza- i
tion system for level sensing. This is be- !
cause the very long wires required to |
interconnect the system cause IR |
drops, noise, and other corruption of .

the analog signal. The solution is a sys-
tem that converts the analog-to-digital
signals at the sensor. In this applica-
tion, a “liquid height-to-frequency con-
verter” was implemented.

The analog front end of the system
includes the LT1121 linear regulator
for powering the system (Flig. 1). The
LT1121 is a micropower, low-dropout
linear regulator with shutdown. For
micropower applications of this or
other circuits, the ability to shut down
the entire system via single power-
supply pin allows the system to oper-
ate only when taking data (perhaps
every hour), conserving power.

The LT1121 (U3) converts 12V to 9

or statute miles per hour.

Supply-voltage regulation for this
circuit isn’t critical and power de-
mand is modest, easily allowing bat-
tery operation. The simple power
supply shown will provide more than
100 hours of operation from a 9-V al-
kaline battery.

V to power the system. The 12 V may
be obtained from a wall cube or batter-
ies. The LT1034, a 1.2-V reference, is
used with U1D, 1/4 of an LT1079 quad
low-power op amp, to provide a 1.5-mA
current source to the pressure sensor.
The reference voltage also is divided
down by R4, R5, R6, and the 10k poten-
tiometer. It’s used to offset the output
amplifier (U2A) so that the signals
don’t swing around the supply rails.

Op amps U1A and U1B (each 1/4 of
an LT1079) amplify the bridge’s pres-
sure-sensor output and provide a dif-
ferential signal to UZA (an LT1490).
UZA must be a rail-to-rail op amp; the
system’s analog output is taken from
U2A’s output. The pressure change is
independent of diameter of the water
column, so that a tank of liquid would
produce the same resulting output
voltage as a column of the same height.

The remainder of the circuitry al-
lows for transmission of analog data
over long distances (the circuit was
designed by Jim Williams) (Fig. 2).
The circuit takes a dc input from0 V to
5V and converts it to a frequency. For

(408) 432-1800 2 | ‘7

ToFig. 2(+3V)
03
R
rl" out
=0 | L2 3 12 R
0.1F Ny @
gk ¥ i
oI SHON s b5 R13
GND = 3.3%
: " 3l s
4.99% Water
._!_ sensor
model 90
Made by EGAG IC Sensars |+

1. This cost-effective water-tank pressure-sensing design utilizes IC Sensors” Model 90 stainless-steel diaphragm, 0-15psig fluid pressure sensor. J




DUAL-OUTPUT PHONE DC-DC
SUPPLIES POWER AMP &
LOW-NOISE CIRCUITS

95% Efficient, Low-Noise Step-Up Delivers 800mA from 1-3 Cells

The MAX1705 and MAX1706 combine a high-efficiency, PWM, step-up DC-DC converter with a
200mA linear regulator to generate dual outputs from battery inputs such as one to three NiCd or
NiMH celis or one lithium-ion cell. The step-up output drives a phone power amp while the linear
regulator provides low-noise power to the rest of the phone. The devices’ 300kHz +14% fixed-
frequency switching minimizes interference. Or, use an external clock to synchronize their switching
from 200kHz to 400kHz.

¢ 0.7V t0 5.5V Input R
Range o ) 3?5‘:!T§>:§;v
3 up to mA
¢ 1.1V Guaranteed 300kHz — o (&
Start-Up N B P ) J
o Step-Up Output Nl | i T
(2.5V to 5.5V adj.) 1 Li-lon Low-DROPOUT B s gl
+ Linear Regulator BecURSTOamS dapie e
Output = MAXIM s ;
(1.25V 10 5.0V adj.) woms | T 125
¢ 1pA Shutdown Current T .
+ Pushbutton ON/OFF MR FENTLRES]
Control = g3
+ MAX1705 EV Kit 8-PINSO  16-PIN QSOP

sDeeus Des1gns The combination of a high-efficiency, step-up DC-DC converter and a low-

dropout linear regulator provides high power for the transmitter power
amplifier and a low-noise supply for wireless handset applications.

mmsmnzecto | FREE Power Supply Design Guide—Sent Within 24 Hours! __ v s

e FREE FULL LINE DATA CATALOG

: Includes: Data Sheets and Cards for Free Samples onco-RoM

- e CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample
e For Small-Quantity Orders Call (408) 737-7600 ext. 6380

/'O/N 6:00 a.m. — 6:00 p.m. Pacific Daylight Time
13th COl http://www.maxim-ic.com

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders.

AKX

Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key, Eimo, Hamilton Hallmark, Nu Horizons, and Zeus. Distributed in Canada by Arrow.

Austria \ C hland); Belgium, Maste ;; Czech Republic, pez TON 5, Denmark, Arrow-Exatec A/S; Finland, Y tro Dy: Franc
Maxim France, Distributors: Maxim Distribution, ASAP; Germany, Maxim GmbH, Distributors: Maxim Distribution, Spezial Electronic KG; lreland, FMG Electronics; Italy, Maxim
Italy, Distributor: Esco Maliana Electronics Supply; Netherlands, Koning En Hartman; Norway, Berendsen Electronics; Poland, Uniprod, Ltd.; Portugal, ADM Electronics, S.A.;
Russia, Spezial-Electronic KG; Spain, Maxim Distribuciéon, ADM Electronics S.A.; Sweden, Egevo AB; Switzerland, Maxim Switzerland, Laser & Electronics AG; Turkey, Interex
(U.S.A); U.K., Maxim Integrated Products (U.K.}, Lid., Distributors: Maxim Distribution (U.K.), Ltd., 2001 Electronic Components, Eurodis HB Electronics; Ukraine, Spezial-
Electronic KG.

MAXIM s a registered trademark of Maxim Integrated Products. ® 1997 Maxim Integrated Products
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I [DEAS FOR DESIGN

From LT 1121

5-kHz
’ trim
| l ! } ; 1.2V
From | o
pressure =
sensor F
| amplifier J_
{Fig. 1)

L
15
| 05 a ]
| P - Hpsoez-2810 L

or INST11

i P = tna1d

1, 2, 08 = 2N5069
’ All other = 2N2222

Ui polystyrene
l * = 1% metal film
Ground all unused 74C14 and 74C74 inputs

|
10M
6

s el
100-Hz trim
3M typical
—ANN 04
100 pF! oo o8

LM334 j
08

{Figure 1)
+9v

1l
L

[i Tl

PRE VEC ﬁﬁ's

14014

12
LTC1441

CLK 0
74074

2. The remaining port‘ion of the circuit design in Figure 1 implements a 0.02% linearity voltage-to-frequency converter which allows the analog
‘ data to be transmitted over long distances. The low-drift voltage-to-frequency converter requires only 26-{1A of supply current.

the pressure circuit in Figure 1, this |

| translates to approximately 0 Hz to 5 |
kHz. The voltage-to-frequency con- E

| ver ter in Figure 2 has very low power !
consumption (26 uA), 0.02% linearity, !
60 ppm/ "C drift, and 40 ppm/V power- |
| supply rejection. |
When operating, C1 switches a |
charge pump, consisting of @5, Q6, and i
the 100-pF capacitor, to maintain its !
negative input at 0 V. The LT1004s and |
associated components form a temper- |
ature-compensated reference for the |

)

charge pump. The 100-pF capacitor
charges to a fixed voltage. Conse-
quently, the repetition rate is the cir-
cuit’s only degree of freedom Lo main-
tain feedback. Comparator C1 pumps
uniform packets of charge to its nega-
tive input at a repetition rate precisely
proportional to the input-voltage-de-
rived current. This action ensures that
cireuit output frequency is determined
strictly and solely by the input voltage.

Figure 3 shows the output fre-
quency versus column height for two

different Mode! 90 transducers. Note
the straight lines, which are represen-
tative of excellent linearity.

t Read the Ideas for Design in this

issue, select your favorite, and
circle the appropriate numher on

‘ the Reader Service Card. The
winner receives a $300 Best-of-
Issue award.
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Water pressure seasor #2
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S.giown is the output freq?ency versus column height for two different Model 90 water-pressure sensors (a and b).




1mA, 270MHz OP AMP
FITS IN A SOT23!

90MHz 0.1dB Flatness and Low Distortion of -73dBc SFDR

MAX4180
SMALL-SIGNAL
BANDWIDTH

+5V LU L Ro=1500

V. 1

8200 8200 ‘Wis

T

VIDEO OUT
75Q
VIDEO IN AAACAA .
750 CABLE MAX b b ) 5 v MAX4180
\ 4180 750 CABLE TOTAL HARMONIC
Q DISTORTION

/\/\/ "— 7

75Q

|

]
(]
<
HO (U8

VIDEO LINE DRIVER

Maxim’s new 270MHz current-mode feedback amplifiers combine ultra-low-power operation with low distortion
and excellent video specifications—all in a tiny 6-pin SOT23 package! The MAX4180-MAX4187 operate from
either a single +5V supply or dual supplies ranging from +2.25V to +5.5V, and require only 1mA of supply current.

Choose Maxim for Your High-Speed Op Amp Needs in Space-Saving Packages!

No.oF | _MiNmMUM -308 -0.14B GAIN “":.m SETTUNG | SIEW
PART amps | STABLEGAIN | BANDWIDTH FLATNESS pmboy TIMEt00.1% | RATE | SHUTDOWN PACKAGES
(viv) (MHz, Ry = 1k©)) | (MHz, Ry = 1k0) /%) (ns) (Vfys)
MAX4180/4181 1 21 2451270 90/60 0.08/0.03 20 450/340  Yes | 6-pin SOT23, 8-pin SO
MAX4182°/4184"° p A Z ) ( 3 450/340 No 8-pin SO
MAX4183°/4185" ‘ 1 p 450/340 Yes 10-pin pMAX, 14-pin SO
MAX4186°/4187* 4 1 245/270 C 0.08/0.03 451/340 No 14-pin SO, 16-pin QSOP

esm=weuz|  FREE Op Amp/Video Design Guide—Sent Within 24 Hours! . ouwwes

T Includes: Data Sheets and Cards for Free Samples ou e
A CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample
TERREATAS - For Small-Quantity Orders Call (408) 737-7600 ext. 6380
N‘ 6:00 a.m. - 6:00 p.m. Pacific Daylight Time
J0th g0t — http://www.maxim-ic.com

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders.

MAXIW

Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key, Elmo, Hamilton Hallmark, Nu Horizons, and Zeus. Distributed in Canada by Arrow.

»maxim

Aurtrlu Maxim GmbH (Deutschland), Belgium, Master Chips; Czech Republic, SE Spezial E ‘oumm KG: Denmark, Armow-Exatec A/S; Finland, Yieiselektroniikka Oy; France,
Maxim F n, ?, Germany, Maxim G Spe Electro 5. Ireland, FMG Ele Italy Aaxir
; Netherlands 1 | Non lay erendsen Electronic Poi and, d, Lid.; Portugal, /

Russla Spezial-Electronic KG; Spain, Maxim Dnstnbuc-ov ADM Electronics ‘% A.. Sweden, Egevo AB; Swl!zerland Maxnm Switzerland, Laser & Elec 'rom(“; AG Turkey In erex
(U.S.A.); U.K., Maxim Integrated Products (U.K.), Ltd., Distributors: Maxim Distribution (U.K.), Ltd., 2001 Electronic Components, Eurodis HB Electronics; Ukraine, Spezial-

MAXIM is a registered trademark of Maxim Iutegrated Products. © 1997 Maxim Integrated Products
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ack of Board Space
Bugging You???

NEW S0T-23 Tiny Package Amps from
the High Performance Amplifier Leadenr

Footprints about one-fourth of the \ P
board space compared to the SO-8 »
=

SOT-23 SO-8
EL2150C 125 MHz EL2170C 70 MHz EL2180C 250 MHz
5 mA, Single Supply Amp 1 mA, Current Mode Amp 3 mA, Current Mode Amp
* +3V to £6V Operation * +3V to 6V Operation * +3V to 6V Operation
* Input/Output — Common * 100 mA Output Current * 1200 V/us Slew Rate
Mode to Ground * $1.90 in 1,000 units * $1.99 in 1,000 units

$2.29 in 1,000 units

;-g; Attention Designers! ouT ] Vs
‘\-’9 E-mail us with your e-mail address so that we can
‘ keep you apprised of the most recent product info,

and we’ll send you our new 1997 Data Book. I+ j 'y

GND

Contact factory to find out about other amplifiers that will be available in the SOT-23 package
Elantec’s full amplifier product line is available in our 1997 Data Book,
- 1997 Short Form Selection Guide, or call our literature hot line at 1-(800)-882-2109,
e,a " tec faxback service: 1-(800)-328-2113, e-mail: info@elantec.com,
HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS and our world wide web site: http://www.elantec.com ~ For samples/technical
questions: 1-(888)-ELANTEC.

ELANTEC SEMICONDUCTOR, INC. ™ B75 Trade Zone Bivd. I Milpitas, CA 85035 M (408) 845-1323 ™ (800) 333-8314 I FAX (408) 945-3305
European Sales: 44-171-482-4588 ™ FAX 44-171-287-1028

Distributed by: Marshall Industries wm Insight Electronics m Nu Horizons m Gerber Electronics m Zeus/Arrow
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PEASE PORRIDGE

BOB PEASE

-

Anyhow?

n the recent picoammeter circuit
I I wrote about in the column enti-

tled “What’s All This Thermistor
Stuff, Anyhow?”(ELECTRONIC DE-
SIGN, Jan. 6, p. 171-172), I showed a
circuit for compensating for the tem-
pco of some high-megohm resistors
with a fat tempco such as -250
ppm/°C, or larger.

But what if the UNCERTAINTY
of that tempco was sloppy, too? What
if its tempco was —250 £150?7 What if
other RN55D resistors added enough
slop to the tempco, that it was not per-
forming nearly as well as desired?
Well, here’s a semi-classical solution—
an improvement that needs 2 new
trim pots, and a new trim procedure.

The basic circuit (Flig. 1) is very
similar to the original, except that we
have added new components P1, P2,
and two new 10k
resistors (*). For-
merly, R¢ was just
tied to the juncture
of the two resistors
marked ** that
were connected to
the thermistor net-
work.

Why did we add
these extra resis-
tors? It’s very
simple. If we ro-

BOB PEASE
OBTAINED A

BSEE FROM MIT tate P1 so that the
IN1961 ANDIS  wiper is con-
STAFF nected to the left
SCIENTIST AT end, the tempco
NATIONAL will be overcom-
SEMICONDUCT- pensated. If we
OR CORP., slide it to the RH
SANTA CLARA,  end, it will be un-
CALIF. der-compensated.

SOMEWHERE
IN THE MIDDLE, IT WILL BE
JUST RIGHT. So here is the Calibra-
tion Procedure:

¢ Start at room temperature.

What’s All This
Tempco Stuff,

e Put in I = 0 and trim P3 for zero
output (well below 10 mV).

e Putin I = -10 pA, and turn the
pot P1 to the LEFT end. Trim P4 to
get 1.00 V.

e Keep I =-10 pA and turn P1 to
the RIGHT end. Trim P2 to get 1.00 V
also.

* Now, repeat the calibration se-
quence, as there may be minor inter-
actions. When you have it right,
turning P1 from end to end will have
no effect. (This is true because the
impedance of the pot P1 is more than
1000 X lower than Ry.)

o Now, put the whole thing in an
oven, and allow it to warm up to some
suitable temperature in its working
range, such as +35 or 40°C.

¢ Put in +10, 0.00, and -10 pA. Be-
fore, if you moved the P1 pot from one
end to the other, the output stayed at
1.0 V. Now, as you turn the pot, the
output voltage goes both above and
below 1.0 V. So ,just reach into the

warm oven and trim P1 to get 1.0 V to
match the room-temp value. (Better
yet, if I, alternates between +10 and
-10 pA, trim P1 to get the output volt-
age to be 2.0 V p-p. This helps to sim-
plify the rejecting of the op amp’s V..)

And how do we generate an accu-
rate, stable +/- 10 pA current?? You
should refer to Fig. 2. A3 is an integra-
tor and A4 is a detector that turns the
integrator around when it hits +/~4 V.
This is a basic triangle-wave genera-
tor that I have been building over the
last 30 years. When A4’s output is
LOW (~1.3 V) A3’s output is ramping
up at +0.5 V/s. When the integrator
gets to +4 V, the 1 pA through R; just
balances the 1 pA coming through the
diode bridge, and A4 will switch its
output to + 1.3 V. The triangle wave
changes direction about every 16 sec-
onds. This gives everything time to
settle.

The £1 pA coming through the
diode bridge into A3 gets integrated
nice and slow; it is effectively attenu-
ated by a factor of 100,000—by the
ratio of the 2-pF to the 20-pF capaci-
tor—down to £10 pA. Therefore, as
that voltage ramps up and down at
+0.5 V/s, the current through the 20
pF capis £10 pA.

It’s not hard to measure and con-
firm the peak + and - voltages at V;.
It’s easy to measure the time it takes
for each half cycle. As a result, you
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PEASE PORRIDGE

BOB PEASE
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can compute the ramp rates easily.
The accuracy of this calibration de-
pends on the fact that you can mea-
sure a 20-pF capacitance at 1 MHz
and its capacitance at 30 milliHertz
will be the same. Many capacitors
will not do that, but silver-mica is
pretty good, and Teflon, NP0 or COG
ceramics are very good: The capaci-
tance does not change much over this
wide range of frequencies. Of course,
to measure a 20-pF capacitor with
1% accuracy, you will need to mount
it securely and stably in a hole in a
metal guard wall, and use a meter
such as the Boonton Bridge (ELEC-
TRONIC DESIGN, “What’s All This Pi-
cofarad Stuff, Anyhow?” Jan 22,
1996, p. 99.) L inserted a 22-Q resistor
in the path, to make it easy to discon-
nect the capacitor from the amplifier
for measuring....

Note, almost every 20-pF ceramic
capacitor is NPO. You can check that
by heating it 100 degrees and watch-
ing the capacitance change less than
1/2%. Good stuff!

A3 and A4 can be any op amp with
less than 1 nA of input current. Just
be sure to use low-leakage diodes,

such as the emitter of a transistor
with C and B tied together. Avoid
those leaky 1N914s or 1N4148s, as in
this kind of circuit, their 20-nA leak-
age could cause over a percent of er-
ror compared to 1 pA.

The actual current fed out of the
calibrator to the picoammeter will be:

[ = C x (AV/At).

The temperature coefficient of the
polypropylene integrating capacitor
is down near —200 ppm/°C. The tem-

pco of the NPO ceramic is +30
ppm/°C, max. The tempcos of the 4-

Ya gotta admit, a
“tempco adjust knob”
that has no effect

on room-temp gain
or offset is an
attractive concept!

MQ and 5.4-MQ resistances will all
track if they are made out of a lot of
1-MQ 1% resistors. The tempco of
the 1 nA currents will be about + 300
ppm/°C, due to the tempco of the
diodes, which adds to the —-200 ppm of
the Poly to cause the dV/dt to in-
crease at about +500 ppm/°C. Thus,
the calibrator should be used in an
air-conditioned room, unless you
wanted to use a trick circuit for the 1-
MA current sources.

I showed this improved temp-
compensated picoammeter to the
guy in South Africa who was origi-
nally trying to get good tempco de-
spite imperfect parts. He thought
about it. He tried it. He decided it
was worth doing. The added com-
plexity of adding 2 pots and a trim cy-
cle in a warm oven was worth it, com-
pared to the uncertainty of the
tempco of your whole instrument if
you didn’t.

I also showed this to Ed Walker at
DAC/I: hitp:/fwww.cyberspy/daci.
He had suspected my original circuit
could lose accuracy if the conspiracy
of all the resistors’ tempcos ganged
up to hurt you. I pointed out to him
that this trim scheme would compen-
sate out the tempco of every resistor
in the gain path. It didn’t really mat-
ter if some of the gain resistors were
+ or =50 ppm/°C. Ed did some analy-
sis and indicated that if all the resis-
tors were at £100 ppm/°C, in the
worst possible directions, you might
run out of trim range. I agreed that it
was possible—but unlikely. So, while
my original circuit did make some
good nominal improvements, and
could also cancel out any consistent
tempco trends of the main feedback
R, this improved circuit could fix al-
most any tempco, even if the temp-
cos moved around considerably.
Even if the tempco of some resistors
has a little curvature, this does a
pretty good job fixing it. Ya gotta ad-
mit, a “tempco adjust knob” that has
no effect on room-temp gain or offset
is an attractive concept!

All for now. / Comments invited!
RAP/ Robert A. Pease / Engineer

Mail Stop D2597A

National Semiconductor
P.O. Box 58090

Santa Clara, CA 95052-8090




PENTON’S

Electronic Design
Product Mart

Writing Reports to Get Results
Ron S. Blicq & Lisa A. Moretto

Learn to write more easily, clearly and
effectively through the unique pyramid method
which shows you step by step how to put your
main message up front and develop your
thoughts in a logical, organized fashion for
maximum impact. Covers three main types of
informal, Semiformal and Formal - and offers models

reports -
for specific report formats such as inspection, progress and
investigation reports and for technical proposals.

228 pp, softcover book, $29.95, Item B2300PM

The Year 2000 Software Crisis:
Challenge of the Century
William M. Ulrich and lan S. Hayes

Learn the basic building blocks and guiding
principles that apply to all Year 2000
initiatives. Shows how to: Select the best
migration approach and methodology;
Coordinate with customers, suppliers and e ———
other external stakeholders; Budget and manage Year 2000
projects; Implement, deploy and validate the solutions you
choose; Choose and acquire the appropriate tools; Evaluate
outside services — and write better RFPs for obtaining them.
Contains coverage targeted at smaller IT organizations as well
as an extensive list of tool vendors, consultants, sample forms
and a glossary.

522 pp, softcover book, $39.95, Item B2720PM

www.security: How to Build a Secure World
Wide Web Connection
Robert S. Macgregor, Alberto Aresi &
Andreas Siegert

Describes the protocols and techniques for
protecting your company’s access to and from
the World Wide Web, through each layer and
physical component. Not just theory, the book
offers practical examples that work anywhere
the Web goes — even international export restrlctlons are
discussed. This book offers: a broad view of security aspects of
the WWW, provides practical examples, not just theory;
describes SSL, S-HTTP, SET and basic authentication
protocols; and discusses encryption export restrictions for
international markets.

202 pp, softcover book, $36.80, Item B2761PM

JAVA Multimedia Cyber Classroom
Deitel & Deitel

A complete training course perfect for students;
first-time programmers; COBOL, Visual Basic and
other programmers; and Web/Intranet developers.
Fully interactive CD-ROM with audio and video,
=% | proven “Live” code, comprehensive hypertext

. % | reference and powerful, full-text searching. Covers
"., "3 both Applets and JAVA applications! Contains
% _Zu=T Symantec’s Cafee Lite, an integrated JAVA
development environment.

CD-ROM, $69.95, Item C131PM

Book & Disk

Spreadsheet Analysis for Engineers and
Scientists
S.C. Bloch

Engineers and researchers learn, quickly and
easily, the latest and most useful electronic
spreadsheet methods. Using a variety of
interactive techniques, including worksheets,
self-tests, and practice programs on the
included disk, this guide will show you how to
harness the power and versatility of spreadsheet programs,
including those that contain the Fast Fourier Transform,
complex operations and Bessel functions and how to customize
your own applications.

308 pp, softcover book & disk, $39.95, item DB2579PM

C++ For Engineers
Brian Bramer & Susan Bramer

Designed as an introductory level C++
programming textbook. The majority of
programs deal with general problems of storing
and manipulating different types of data and
are applicable to a range of subject areas.

L ® Good programming practice is encouraged

"~ throughout by the use of moduiar and
structured programming techniques. Scores of sample
programs include discussions which dissect the program code
line by line. The accompanying disk contains exercises and
sample programs featured in the text.

468 pp, softcover book & disk, $39.95, Item DB2892PM
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Does your company publish
WIRELESS application notes on different
SYSTEMS D ESIGN aspects of wireless design? What

about catalogs with nomographs
or design articles useful to
wireless systems designers?
Would you like to reach the
50,000 qualified readers of
Wireless Systems Design with your
information?

Your information may be
selected as part of the first

o & Wireless Systems Design Master
Reference, a special issue of

i Wireless Systems Design that offers
] design information on all

portions of wireless systems,

[ from ADCs and batteries to soft-
E ware and transmitters.
The Wireless Systems Design

Master Reference is structured like

ALL CONTRIBUTIONS DUE BY MARCH 24, 1997 2 textbook on wireless systems

design, with sections on:

*Antennas *Microcontrollers and DSPs
*RF Front Ends *Memory
*Modulation and Coding eBatteries and Power
*Baseband Processing, Supplies

Controllers, and Memory *Software
*DACs and ADCs *Test Equipment

It will include practical applications, theory, nomographs, frequency
charts, standards, a glossary of terms, and a concise manufacturers
directory—in short, information of use to all wireless design engineers.

If you have any application notes or design information in these areas,
or even product information that you would like included within our
staff-written articles, share your information with 50,000 designers. All
contributions will be fully acknowledged and referenced. Simply send
your information to:

Ron Schneiderman, Chief Editor Jack Browne, Technical Director
Wireless Systems Design Wireless Systems Design

Penton Publishing Penton Publishing

611 Route 46 West 611 Route 46 West

Hasbrouck Heights, N 07604 Hasbrouck Heights, N7 07604
Phone: (201) 393-6292 Phone: (201) 393-6293

FAX: (201) 393-6297 FAX: (201) 393-6297

E-Mail: ronwsd@aol.com



WALT’S TOOLS AND TIPS

Readers Respond:

A Mailbag Of ‘Tool & Tip’ Reactions.

ith five installments of “Tools
WAnd Tips” under the belt thus

far, it seems like a good time
to sample some reader reaction since
this monthly analog column started in
January. Due to inevitable delays be-
tween writing and appearance, the
comments below pertain to the first
three columns (i.e., through March).

Getting Net Connected: (Jan. 6). This
topic stirred up a variety of re-
sponses, fortunately mostly positive.
One general one was an “OK, good
info, but why didn’t you discuss (say)
Netcom or MSN as ISPs?” Well
maybe it wasn’t obvious to everyone,
but that original ISP listing was basi-
cally limited to firsthand experi-
ences. Of course, there are thousands
of others which might be just fine for
you. The general concepts (and
caveats) still hold.

Another comment was that work-
ing people can use their company’s
Internet services, as dialup services
are too slow. The answer to this is
that sure, obviously a high-speed
connection (when and if you have it)
is preferable to any dialup service.
But, it can’t be assumed that all com-
panies will allow free web-surfing.
That leaves a lot of folks that still
must suffer with a dialup’s low
throughput. It is just those situations
where the “Getting Net Connected”
details can be most useful.

Managing an ISP’s vagaries could
be another ongoing chapter in the
Net connecting saga, as since the
first column was cast, I’ve now been
through two more! Sure, I know it
sounds crazy, but service records for
many ISPs these days are scan-
dalous. E-mail (POP, SMTP, or both)
goes out intermittently; you some-
times can’t connect (busy or simply
no answer); you can’t connect at full
modem speed; the list goes on. You
pay for unlimited service, but many
times it’s anything but. And by now,
we’ve all read reports about access
problems America Online has had
shortly after they went to their un-
limited rate plan (also echoed by
some readers). If anything, maybe

the ISP service picture painted in
that first column was a bit rosy.

So, let’s suppose you need reliable
e-mail service from your ISP, as
many of us do. If so, my advice to you
is that you’d better have more than
one ISP lined up, and be prepared to
switch your e-mail routing. Huh, you
say? As it turns out, there are ways
to do this, and rather simply at that.

A solution can be found with what
is known as an e-mail reflector service.
They are very popular due to the fact
that some of them are nominally free
to the user via advertising (see the
comments below). Two extremely
good examples are USA.NET at
http:/flwww.usa.net/, and Bigfoot at
http:/lwww.bigfoot.com,
which, in addition, offers
search capabilities.

An e-mail reflector is sim-
ply used to redirect incom-
ing e-mail to another speci-
fied address. In using a
reflector, you give out the
reflector service e-mail ad-
dress to correspondents,
then your incoming mail to
that address bounces to an-

WALT JUNG

received from users of the Juno
“free” e-mail system. One reader was
rather adamant in the opinion that
my column missed a real opportunity
to tell readers about truly free e-mail
service—namely, his provider. While
I'd heard of the company before, I
hadn’t tried it then, and probably
won'’t (since I'm happy with my pre-
sent e-mail setup).

If you're interested, check it out by
calling (800) 654-JUNO (5866) or
http:/fwww.juno.com. You’ll need a
Windows computer and modem, but no
direct Internet access is required. Juno
mail can go both to/from the Internet.
Access to the Juno system is via their
U.S. dial-in numbers (about 400).

An alternative “free” e-mail sys-
tem is offered by HotMail:
http:/hwww.hotmail.com. This service
provides e-mail via conventional
Internet access, using a Web browser.

With these and other advertising-
supported systems, the hid-
den price paid for the “free”
services is (guess what?)
piggy-back advertising,
sometimes appended to your
e-mail, or just on-screen (de-
tails here will vary). You also
may be asked for your per-
sonal profile for database
records, so be wary of any
potential privacy intrusions.

Looking back to that e-mail

4

|

other ISP address, say
jdoe@shakyisp.com (which
you don’t give out). That way, when
good old shakyisp.com goes down
the tubes, you simply re-reflect your
mail to a new ISP, TIP: The advan-
tage of the reflector is that not only
does your mail service continue unin-
terrupted, your correspondents
needn’t know a thing about all the
subterfuge.

Like I said, it sounds crazy. But,
when you depend upon e-mail for
bread-and-butter communications,
you really wish you could depend en-
tirely on just one ISP and a sole e-mail
address. The reality is, you can’t.

E-mail Starter Kit: (Feb. 3). This one
drew a variety of lively responses.
The folks at ConnectSoft wrote say-
ing the E-mail Connection program
is no longer available in a freeware
version. The current version (v3.1) is
available for $49.95 (800) 889-3499).

A couple of e-mail messages were

column, the original concept
was to give the Electronic
Design technical readership some
working insight into minimum re-
quirements for Internet e-mail and
the truly broad array of services im-
plicit to that. But, little consideration
was given to other forms of e-mail,
since it seemed obvious that the
power of full-featured e-mail and the
associated Internet services would
likely point most readers that way.

As noted, this approach isn’t
free—you do pay for underlying In-
ternet access. It does get you the
most feature-packed e-mail form at
no additional cost. I'd venture a guess
that most readers of this publication
would prefer high-octane e-mail, and
full Internet access.

Finally, no readers actually wrote
concerning this particular e-mail re-
lated problem, but it sure is one for
virtually anyone using Internet
e-mail services. Here, I'm referring to
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WALT JUNG

what’s commonly known as SPAM, |
i.e., unsolicited and/or undesired e- i
mail advertising. Very similar to junk !
paper mail, junk e-mail seems to be !
about as prevalent. It is difficult to |
control, but part of this lies in watch- |
ing where your e-mail address gets E
posted. Be careful of posting to the
USENET news/discussion groups, as !
these seem to be magnets for junk e- !
mail (when you post using your real |
address). Any solutions toward com-
bating this real problem of junk e-mail E
will likely be welcomed by everyone !
using e-mail service. '
Analog Book Reviews: (March 3). In |
this column reviewing two new op |
amp books, it was mentioned in pass- i
ing that I do have a lot of them on my !
shelf. Qut of those, the ones I use !
most often number about 10 or so. As |
you would expect, one reader ques- i
tioned just what was this “Top 10” of |
op amp books. Well, if they are useful !
to me, they are very likely useful to !
some of you out there, so here’s the |
Top 10 list with some comments |
added on each. The listing (in pub- E
lished order) has an initial “avail- !
able” section (1-5), followed by an |
out-of-print section (OOP) (6-10). 5
I
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1 R. Meyer, Integrated Circuit Op-
erational Amplifiers, IEEE Press,
1978, ISBN 087942-116-9. This one's
a collection of classic IEEE papers
on op-amp design; a must-have tome
of information from the early IC de-
velopmental years.

2 8. Franco, Designing with Oper-
ational Amplifiers and Analog Inte-
grated Circuits, McGraw-Hill, 1988,
ISBN 0-07-021799-8. Good general
coverage of op amps and applications
such as active filters, as well as other
popular analog ICs.

3 P. Horowitz, W. Hill, The Art of
Electronics, 2d. Ed., Cambridge Uni-
versity Press, 1989, ISBN 0-521-
37095-7 Not solely devoted to op
amps, this encyclopedic work is nev-
ertheless well worthwhile overall for
its good coverage. Nice touch with the
“good circuit”—*“bad circuit" cameos.

4 D. Sheingold, Analog Devices
Staff, The Best of Analog Dialogue
1967 to 1991, Analog Devices, 1991,
ISBN 0-9-916550-10-9 (free on re-
quest from ADI literature center, 1-
800-262-5643). This 25 year indexed
compilation isn't solely devoted to op

amps, but does offer lots of valuable
information on them, plus many other
design engineering topics as well.

5J. Dostal, Operational Ampli-
fiers 2d Ed., Butterworth-Heine-
mann, 1993, ISBN 0-7506-9317-7.
One of the best op-amp books cur-
rently available, with good technical
analyses and discussions on basic and
applied circuits.

6) D. Sheingold, Philbrick Staff, Ap-
plications Manual for Operational
Amplifiers, Philbrick/Nexus, 1968.
This classic is the original sourcebook
of op-amp applications, and in many
ways it defined directions of later de-
velopments. It has been OOP for some
time, but its well worth having when
and if you do find it.

7) G. Tobey, J. Graeme, and L.
Huelsman, Operational Amplifiers:
Design and Applications, McGraw-
Hill, 1971, ISBN 07-064917-0. One of
the first broadly popular major pub-
lisher books on op amps, emphasizing
both op-amp design and applications,
plus some notable coverage on active
filters.

8) G. Korn, T. Korn, Electronic
Analog and Hybrid Computers, 2d
Ed., McGraw-Hill, 1972, ISBN 0-07-
035363-8. Another classic, probably
second only to the Philbrick book in
its early design influence. System-
oriented, but still valuable for its fun-
damental coverage.

9) D. Stout, M. Kaufman, Hand-
book of Operational Amplifier Cir-
cuit Design, McGraw-Hill, 1976,
ISBN 0-07-061797-X. Very good,
practically-oriented design hand-
book with step-by-step approach to
standard applications and many ex-
ample designs.

10) W. Jung, IC Op Amp Cook-
book, 3d Ed., MacMillan, 1986, ISBN
0-672-22453-4. In terms of a dis-
claimer, I'm not exactly disinterested
vis-a-vis this one—but many others
have valued it for the practical cover-
age of IC op-amp applications.

Book sources: TIP: In purchasing
these or any tech books, you’ll be bet-
ter served to deal directly with a
technical book store, as opposed to
the local mall’s computer book rack,
or a generic on-line book service.
Why? Because the technical book
store understands your needs and is
better equipped to serve them.

Two technical book stores that
should be able to supply books 1-5 are
Stacey’s Books at (415) 326-0681
http:/fwww.staceys.com/, and OPAMP
Technical Books, at (800) 468-4322
http:/lopampbooks.com/.

The only major caveat about shop-
ping OOP engineering classics is
availability. Don’t expect to pick all of
them up with one simple phone call, or
any one stop (see below). Even if you
can’t buy a particular title for some
time, you’ll still be better informed in
the long run, once you do have it.
Keep a sharp lookout at book fairs,
garage sales, hamfests, and the like.

Amazon Books, (800) 201-7575
hitp:/lamazon.com, offers an order
service for OOP books. Although I've
bought several books from them, none
were OOP. A bit more encouraging in
this regard is Powell's Technical
Books, which as part of Powell’s Books
of Oregon, advertises “used, new, and
out of print books,” ( 800) 225 6911;
hittp:/fwww.powells.com/. I can report
good success in buying my OOP IC Op
Amp Cookbook at Powell’s, which was
delivered in timely fashion.

It’s worth noting that they also
have an active OOP section, at (800)
878 7323, x217 (or by e-mail;
op@powells.com). A search for an
OOP book can be started for $2 per
title, which goes for an international
advertisement. You get postecard re-
sults in 6 to 8 weeks, with OOP books
usually priced at $20 and up.

Finally, here’s an idea concerning
OOP books that can be useful. Note
that availability of a recent OOP book
will vary in the first year or so, as dis-
tributor stock dwindles. TIP: This
means you can buy some fresh OOP ti-
tles within this period, but only if do
your legwork, calling known suppliers
of that type of book to locate stock.

That’s it for our ‘Tools And Tips’
mailbag for now. Good luck with ISPs
and e-mail, and finding those good
new or old analog books out there.
When you do find any real mother
lodes, drop us a note to share with
the readers.

Walt Jung is a corporate staff ap-
plications engineer for Analog De-
vices, Norwood, Mass. A longtime
contributor to Electronic Design, he
can be reached via e-mail at
Walter.Jung@Analog.com.
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Bit-True ADPCM Macrocell
For Standard-Cell ASICs

bit-true, fully configurable, multichannel, G.726
A%daptive differential pulse-code modulation (AD-
CM) macrocell for low-power standard-cell
ASICs has been developed by Lucent Technologies’ Bell
Labs. The ADPCM is a key building block used in tele-
communications for speech compression according to
the ITU G.726 standard.

Because the ADPCM is developed in VHDL, users
have free choice of Lucent’s process technology, as well
as free configuration of the number of channels from 1 to
64 (0.35 um). Compression rates are 16k, 24k, 32k, and
40k. Each channel can be used individually for either en-
coding or decoding and can handle A-Law or p-Law
data streams.

The macrocell takes only 16 clock cycles per channel
for bit-true encode or decode operations, resulting in
very low latency and power consumption. It supports
full-scan testing and include built-in self test (BIST) for
the memory. The cell’s engine consists of 8k gates, one
multiplier (independent of the number of channels), and
348 bits of memory per channel. RE

Lucent Technologies, Bell Labs Innovations, Hilary Lane,
Marketpoint Europe Ltd., Osprey House, Berkeley Business
Park, Finchampstead, Berks RG11 4YJ, United Kingdom;
phone: +44-118-932 4299; fax +44-118-932 8148.

CIRCLE 569

Smart-Card Interface IC Suits

Low-Voltage, Low-Power Apps

ith the increased use of smart cards in handheld
Wportable equipment (e.g., GSM phones) and fixed

equipment applications (e.g., ATM machines,
set-top boxes) comes the requirements of low power and
low voltage. Philips Semiconductors has come up with a
smart-card interface IC that operates at supply volt-
ages as low as 3 V and features a typical sleep-mode cur-
rent consumption of only 70 pA.

The TDAS8002 smart card’s features are based on
GSM11.11 EMV and ISO 7816 standards. Supervisory
circuits are included to detect fault conditions, and
there’s enhanced ESD protection on its three I/0 card
pins. The card has ISO 7816-compliant activation and
deactivation sequences. Also, synchronous and asyn-
chronous data transfers are supported.

An on-chip de-de converter maintains the card supply
at 5 V over the card’s 3-V to 6.5-V operating voltage
range, enabling it to be used in 5-V or 3.3-V systems.
The TDA8002 comes in 28-lead SO or 32-lead LQFP op-
tions, or in naked die form. RE

Philips Semiconductors, 5600 MD, Eindhoven, The
Netherlands, phone: +31 40 272 20 91, fax: +31 40 272
48 25. CIRCLE 570

Full-Bridge Motor-Driver IC

Incorporates Nonlinear DAC

idirectional pulse-width-modulated (PWM) control
Bis possible with the A3955 motor-driver IC. In-

cluded in the device a 3-bit/8-level nonlinear digital-
to-analog converter. The A3955, which is capable of con-
tinuous output currents of up to +1.5 A and operating
voltages of up to 50 V, is optimized for the digital mi-
crostepping control of 2-phase bipolar stepper motors.

Internal fixed off-time PWM current control cir-
cuitry can be used to regulate the load current to a de-
sired value, with the fixed off-time pulse duration set by
a user-selected external RC timing network. The con-
trol circuitry can operate in a slow recirculating current
decay mode, a fast regenerative mode, or a mixed cur-
rent decay mode. The full-scale load-current limit is set
by selecting an input reference voltage and an external
sensing resistor.

The A3955 comes in a 16-pin dual in-line plastic pack-
age or a 16-lead SOIC package, both with copper heat-
sink tabs. For both package types, the power tab is at
ground potential and needs no electrical isolation. RE

Allegro MicroSystems Inc., Balfour Houses, Churchfield
Rd., Walton-on-Thames, Surrey, KT12 21D, England;
phone: (44-1932) 253-355; fax: (44-1932) 246-622.

CIRCLE 571

Frequency Counters Operate
From An External Standard

vo new high-resolution frequency counters devel-

Fmd by Thurlby Thandar Instruments—the TF810

and the TF820—can operate from their own inter-

nal timebase or from an external 10-MHz reference.

The internal timebase offers an initial adjustment accu-

racy of +2 parts in 106, with a typical temperature coef-
ficient of 0.3 parts in 106 per °C.

Both low-cost, benchtop counters feature a wide fre-
quency range and are highly sensitive. The large eight-
digit displays employ red LEDs for easy viewing, while
the simple front-panel layout and clear annunciators en-
hance ease of use. The models differ in maximum mea-
surement frequency: The TF810 is 200 MHz, while the
TF820 is 1.3 GHz, allowing for applications in the UHF
area. Both offer a choice of gate times from 0.1 second
up to 10 seconds, and they provide a frequency resolu-
tion down to 0.1 Hz. Sensitivity is typically 10 mV rms.

The TF810 and TF820 can operate from either ac
mains power, or disposable or rechargeable batteries.
The case has a built-in carrying handle that doubles as
an adjustable tilt stand. RE

Thurlby Thandar Instruments Ltd., 2 Glebe Rd., Hunt-
ingdon, Cambs., PE18 7DX, England; phone: (01480)
412451, fax: (01480} 450409. CIRCLE 572

Edited by Roger Engelke
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NEW PRODUCTS

ANALOG

ADC Architecture Needs One

Comparator /Bit For High-Speed
The AD9054 is an 8-bit monolithic,
| high-speed, low-power, ADC offering
| a full Nyquist, 200-Msample/s encode

rate capability. The device, which can
' be used direct-IF and under-sampling

applications, has a full-power analog

bandwidth of 380 MHz implemented
[ in a 0.6-mm biCMOS process. It dissi-
pates less than 500 mW from a single
+5-V supply.

With an internal +2.5-V reference
and a track-and-hold circuit, the part
provides a conversion solution for ap-
plications such as RGB video process-
ing, digital-data storage channels,
medical imaging, and digital communi-
cations and instrumentation. The fold-
ing bit-per-stage architecture dramat-
ically reduces power consumption and
die size for the 8-bit conversion, with
costs at least 50% lower than flash-
converter technology. The encode in-
put of the AD9054 directly interfaces
to TTL, CMOS, or positive ECL logic,
and will operate with either single-
ended or differential inputs. The de-
multiplexed mode interleaves ADC
data through two 8-bit channels at
one-half of the clock rate.

The AD9054 comes in a 44-lead
TQFP and is available in two speed
grades, the -135 with a 135-Msample/s
rate and the -200 with a 200-Msam-
ple/s rate. In lots of 10,000 pieces, the
AD9054BST-135 costs $28.00 each,
and the AD9054BST-200 goes for
$48.00. PMcG

Analog Devices Inc., 804 Woburn St.,
Wilmington, MA 01887; (617) 937-

1428; tax (617) 821-4273; Web:
http://www.analog.com. CIRCLE 690

Silicon Driver Provides 0.5 W
At 60% Collector Efficiency

The AT-38086 is a low-cost, silicon npn
bipolar transistor designed for use as a
pre-driver or driver in 800-/900-MHz
cellular and wireless markets. Housed
in a surface-mount package (outline
86), the transistor features +28-dBm
pulsed output power at 4.8 V and +23.5-
dBm CW output. It’s manufactured in
HP’s SAT (self-aligned transistor)
process with an g of 10 GHz. Die are ni-
tride-passivated for surface protection.
Overall, the process possesses good de-
vice uniformity and reliability.

Pulsed collector efficiency at 900
MHz is typically 60% while third-or-
der intermodulation distortion is typi-
cally -35 dBe. No-damage mismatch
tolerance is 7:1. Collector leakage cur-
rent runs less than 15 mA, while hpg is
a typical 150 and power gain is 11 dB.
It’s expected that the transistor will
be used as a driver in GSM Class IV
phones as well as in AMPS, ETACS,
900-MHz NMT cellular handsets, and
as the output device in ISM 900 appli-
cations and special mobile radio and
other wireless applications. The part
is priced at $0.80 in quantities of 10,000
pieces. PMcG

Hewlett-Packard Co., Components
Response Center, 3175 Bowers Ave.,
M/S 88U, Santa Clara, CA 95054;
(800) 537-7715, ext. 9913; Internet:
http://www.hp.com. CIRCLE 691

Gigabit Ethernet And Fibre
Channel Evaluation Board

The LLAB25 Logic Analyzer Board can
evaluate both the VSC7125 Fibre
Channel and the VSC7135 gigabit-Eth-
ernet transceivers, using easy-to-use
tools for signal quality and perfor-
mance evaluations such as output jitter,
waveform integrity, and basic function-
ality. The unit is self-contained, but
uses a pattern generator (10 bits at ei-
ther 106.25 MHz for the VSC7125
transmit clock, or 125 MHz for the
VSC7135) connected to board pods for
transmit data and control signals. A
logic analyzer monitors receive data
and status signals. Also, an on-board
voltage regulator may be used to pro-
vide 3.3 V to either in-test IC. Multiple
media choices are supported, including
SMA or DSUB-9 connectors to inter-
face with the appropriate test equip-
ment. The VSC7125 and its VSC7135
derivative are both available in the 64-
lead, 14-mm PQFP packages; the 7125
also comes in a 64-pin, 10-mm PQFP.
The LABZ25 is in produection and is
available at $600.00. PMcG

Vitesse Semiconductor Corp., 741
Calle Plano. Camarillo, CA 93012;
(805) 388-3700; fax (805) 987-5896.

CIRCLE 692

Making Basic Math Solutions
Easy For The Novice Or Expert

MATHANSR, a spreadsheet program
that runs on Microsoft’s Excel, is in-

Data sheets on products like these can be found at www.penton.com/ed/

tended to make math solutions easy. It
reduces the chances for errors as well
as saves time in solving triangles, cir-
cles, roll dimensions, bolt circles, poly-
gons, spheres, cones, and others.
When solving for triangles, for exam-
ple, entering two numbers is all that’s
needed for a right-angled triangle.
The same philosophy is followed in the
other solution areas, with all of the so-
lutions being delivered both graphi-
cally and in table form. The program
was developed for the shop floor of a
mold-making business, but is suitable
for all businesses. Learning time is
short, as the user is only able to load
numbers into “unlocked” cells in the
program. Colors are used extensively
to aid in the displays. A sample solu-
tion for circles is available on disk at no
charge. PMcG

Solveware, PO. Box 7669, Jupiter, FL
33468; (561) 575-4502; fax (561)
575-9841; htip://www.solveware.com.

CIRCLE 693

AC97 Codec Is An 18-Bit
Full-Duplex Part For PC Audio

The STAC9701T is one of the early
products to conform to the analog
component specification of the indus-
try’s AC97 for PC audio. The product
is a full-duplex 18-bit stereo ADC and
DAC (codec) with a protocol-compli-
ant control link (at either 3 or 5-V) and
a compliant mixer for the digitized in-
puts and internal PC digital sources.
Six analog inputs are provided at line-
level, and the chip is powered with a
single supply of between 3 and 5. An
energy-saving power down mode is
provided. The SD converter technol-
ogy offers a greater than 90-dB dy-
namic range with sampling at 48 kHz.

This first product will be followed
by others with additional AC97 fea-
tures, such as a modem codec, tone
control, headphone output, and a sep-
arate, additional ADC. Those parts
may come in a 64-pin TQFP; the
STACI701T is packaged in a 48-lead
TQFP. Pricing is $6.50 for 10,000 piece
lots with production quantities avail-
able now. PMcG

SigmatTel Inc., 6101 W Courtyard
Drive, Building 1, Suite 100, Austin, TX
78730; (512) 343-6636; fax (512)
343-6199;  jims@sigmatel.com;
http://www.ccsi.com/~sigmatel.

CIRCLE 694




NEW PRODUCTS

COMPONENTS

Data sheets on products like these can be found at www.penton.com/ed/

Li-lon Batteries

Feature High Density

The ELI-18650 series of Li-Ion 3.6-V
cells provide 1350 mAh of power in an
18-by-65-mm cell size. The batteries
use a graphitic carbon anode and a

lithium cobalt oxide cathode in an or-
ganic electrolyte. Other features in-
clude a weight of 40 g (typical), flat
contact terminals, and a minimum dis-
charge cutoff voltage of 2.5 V. Pricing
is approximately $15 per cell, includ-
ing electronic protection for charge
control. PM

Energizer Power Systems, P.O. Box
147114, Gainesville, FL 32614-7114;
(800) 677-6937; fax (704) 391-3283.

CIRCLE 695

Voltage Reference Is Accurate
T0 0.075%, 10 ppm/°C

The LT1460 is a 2.5-V output, preci-
sion series bandgap voltage reference
with a guaranteed initial accuracy of

Typical Distribution of Output Voitage

UNITS (%}
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06 004 002 0
OUTPUT VOLTAGE ERROR (%)

0.075% (max) and a maximum drift of
10 ppm/°C (A-grade version). The de-
vice draws a maximum of 130 pA and
will source up to 20 mA of output cur-
rent. The minimum input-to-output
differential is 0.9 V. The LT1460 oper-
ates off 0.9 to 20 V and comes in 8-pin
PDIP, 8-pin SO, and TO-92 packages.
Pricing is $1.60 each per 1000. PM

Linear Technology Corp., 1630 Mc-
Carthy Blvd., Milpitas, CA; (800) 4-
LINEAR; http://www.linear-tech.com.
CIRCLE 696

Voltage-Regulator Module
Targets High-End Processors

The VRM 8.1 voltage-regulator mod-
ule provides point-of-load regulation,
and supports current swings from 0.8

to 13 A in 350 ns. The module features
5-bit voltage identification capability,
an operating temperature range of 0°
to 60°C, and an efficiency of 81%. Other
features include overvoltage, overcur-
rent, and short-circuit protection, as
well as current sharing, remete enable,
and an open-collector Power Good sig-
nal output. Pricing is $10 each. PM

VXI Electronics Inc., 4607 S.E. Inter-
national Way, Milwaukie, OR 79222;
(503) 652-7300; fax (503) 786-5011.

CIRCLE 697

Buck Controllers Lower Cost Of
Processor Power Supplies

The CS-5120 and CS-5121 buck con-
troller ICs are designed for processors
that work from a single supply voltage
such as the Pentium with MMX,
Cyrix’s M2, and the K6 from AMD.
The CS-5120 is a synchronous device
with two gate outputs for switching a
pair of external n-channel power
MOSFETS. The CS-5121 is a non-syn-
chronous device with one gate output
for driving a single external MOS-
FET. Both use the company’s V2 ar-
chitecture, which provides a dual feed-
back loop reaction to load transients.
Packaging is either 16-pin plastic DIP
or 16-lead plastic SMT narrow body.
Pricing is $1.75 for the CS-5120 and
$1.67 for the CS-5121. PM

Cherry Semiconductor Corp., 2000
South County Trail, East Greenwich, Rl
02818 (800) 272-3601, (401) 885-
5786. CIRCLE 698

Switch Mode
Power
Supplies

*at OEM quantities

Tektris Electro Corp. designs and
manufactures a full range of power
supply products for computers,
thermal printers, office automation,
telecommunications and industrial
applications.

B Over 175 standard
models available from
5 watts to 250 watts

B Delivery from stock
to 6 weeks

B Modified standards
available with 2 to 4
week turnaround

B A full range of cus-
tom capabilities from
5 watts to 750 watts

B Worldwide agency
approvals

Call Today!
TEKTRIS

' 2
|

Tektris Electro Corp.
8130 La Mesa Bivd.
La Mesa, CA 91941
TEL: 619-593-5000
FAX: 619-593-5014
http://www. tektris.com
© 1997 Tektris Electro Corp

READER SERVICE 202
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NEW PRODUCTS

COMMUNICATIONS
Data sheets on products like these can be found at www.penton.com/ed/

Adapter Boards Expand

Fibre Channel Line

FibreStar adapter boards are PCI
plug-and-play Fibre Channel adapters
for networking and Internet/intranet
applications demanding high-speed
communications links, and for high-
performance video editing/broadcast-
ing, fault-tolerant, and network stor-

age applications. Boards with PCI-bus
compatibility bring Fibre Channel ca-
pability to Windows NT and Solaris
X86 platforms. SBus adapter boards
are compatible with all Sun Solaris op-
erating environments.

The FibreStar boards provide a Fi-
bre Channel solution for storage,
client/server and enterprise net-
works, intranets, and clustered com-
puting applications. PCI-slot installa-
tion facilitates field upgrading.
Changing from copper to an optical in-
terface, as well as from 266 Mbits/s to
1063 Mbits/s, is done by replacing the
interface module. No further hard-
ware or software changes are needed.

The boards support switched and ar-
bitrated loop configurations and all
classes of service, including an intermix
of Fibre Channel classes 1, 2, and 3. .
Five models of PCI boards have unit
pricing ranging from $1995 (1063
Mbits/s with integrated copper inter-
face) to $3680 (1063 Mbits/s with remov-
able optical interface module). Pricing
for three SBus FibreStar adapters
ranges from $2970 to $3655. LG

Jaycor Networks Inc., San Diego,
CA; (619) 535-3121. CIRCLE 699

Single Chip Combines
Viterbi/Trellis Decoding

The Q1900 decoder IC from Qual-
comm combines Viterbi and Trellis de-
coding on a single chip. The device op-
erates with data rates up to 25 Mbits/s
in the Viterbi mode and 75 Mbits/s in
the Trellis mode. The Viterbi mode
supports four convolutional code
rates: 1/3, 1/2, 3/4, and 7/8. This mode

also supports channel bit-error-rate
measurements and built-in phase syn-
chronization for BPSK, QPSK, and
OQPSK modulation techniques. The
Trellis mode supports two convolu-
tional code rates: 2/3 for 8 PSK and 3/4

fpr 16 PSK. Also supported is built-in
phase synchronization for 8 PSK and
16 PSK. Full duplex encode and de-
code is available in both modes.

The Q1900 is suited for commercial
satellite communication networks such
as INMARSAT and INTELSAT. It
also meets forward-error-correction
requirements of direct broadcasting
satellites, microwave point-to-point
data links, VSATSs, digital modems,
digital-video-transmission systems,
high-speed data modems, and military
and NASA communications systems.
The Q1900 is available in an 84-pin
PLCC or 100-pin VTQFP for PCM-
CIA applications. Unit pricing for
1000-piece quantities is $16 (PLCC)
and $18 (VTQFP). Lc

Qualcomm Inc., 6455 Lusk BMd., San
Diego, CA 92121, Kim Rutland, (619)
658-5005. CIRCLE 700

Multiprotocol Chip Set
Eases Network Interfacing

The LTC1343 multiprotocol trans-
ceiver and LTC1344 cable terminator
form a software-selectable serial port
that operates from a single 5-V supply.
The port supports all major telecom
protocols for remote-access serial
ports. The LTC1343 contains four dri-
vers, four receivers, and the configu-
ration logic for protocol selection. The
LTC1344 cable terminator contains
six switchable resistive terminations
to configure one DB-25 connector for
up to 8 different serial protocols. Two

transceivers and a single terminator
form a DTE or DCE interface port ca-
pable of supporting RS-232 (V.28), RS-
423 (V.10), EIA530, EIA530-A, RS-
449, V.35, V.36, and X.21 protocols.
Typically, the LTC1343 is connected
to the clock and data lines along with
the diagnostic RL (remote loop-back)
signal. Three internally latched mode
pins on each device allow sharing of the
select lines between multiple interface
ports. The mode also may be selected
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by the interface cable. Other routing
tasks, such as loopback testing and
echo clocking, are included on-chip. The
LTC1343 comes in a 44-lead SSOP and
the LTC1344 in a 24-lead SSOP. To-
gether, the three chips occupy just 8
square centimeters of board space. The
NET1- and NET2-compliant chip set is
screened to the commercial tempera-
ture range with pricing for 1000 pieces
or more beginning at $27.95. LG

Linear Technology Corp., 1630 Mc-
Carthy Bivd., Milpitas, CA 95035-7414;
(408) 434-1900; fax: (408) 434-0507;
http://www.linear-tech.com.

CIRCLE 701

Compact Microwave Mixer
For Satellite Applications

The SKY-7G microwave mixer is in-
tended for low-cost satellite uplink and
downlink applications. It’s capable of
operating over the 2-to-7 GHz fre-
quency range, with a typical conver-
sion loss of only 7.0 dB. The mixer of-
fers 20 dB of isolation and a usable IF
response to 2 GHz. Available now, the
SKY-7G comes housed in a compact,
low-profile surface-mount package.
The mixer costs $16.95 each, with vol-
ume discounts available for production
quantities. LG

Mini-Circuits, P.O. Box 350166,
Brooklyn, NY 11235-0003; (718) 934-
4500; fax (718) 332-4661; Internet:
www.minicircuits.com. CIRCLE 702




Fast. Reliable. Affordable.

Paraliel port
EMP-20
$449.95

Stand-alone
SA-20 (gang)
$750, SA-10
(single) $550

Parallel port
EMP-10
$219.95

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

(916) 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/
READER SERVICE 169

* Free technical support
* Free software upgrades

* 1 to 2 year warranty on all
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)
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NEW LITERATURE

300 Power Semiconductors
Debut In Short-Form Catalog

Over 300 new power semiconductors
are included in the 1997 short-form
catalog from IXYS Corp., Santa
Clara, Calif. The 48-page document
provides specifications for more than
1000 power devices, including rectifier
bridges and ultra-fast switching IG-
BTs. The catalog is available free
through the company’s network of
sales representatives and distribu-
tors. For more information, call (408)
982-0700; fax (408) 496-0670; or visit

the IXYS web site at
http//www.ixys.com. LM
CIRCLE 573

Filtering Product Guide Offers
Ways To Rid Systems Of EMI

Spectrum Control Inc., Erie, Pa., has
published a 226-page catalog that pro-
vides details on products and services

| aimed at eliminating EMI. Among the

products covered are: resin-sealed,
solder-in, and hermetically sealed fil-
ters; filter-plate assemblies; filtered
terminal blocks; and power-line filters.
The guide also includes application
notes for using filters to eliminate
EMI, details on EMC testing services,
a part-number index, and military
cross reference of qualified compo-
nents. Product descriptions are com-
plete with photographs, line drawings,
insertion-loss curves, and ordering in-
formation. Call (814) 835-4000, or fax
(814) 835-9000. LM
CIRCLE 574

Magnetic Materials Are This
Catalog’s Main Attraction

Learn about magnetic materials for
wireless applications with Trans-
Tech’s (Adamstown, Md.) latest cata-
log titled Microwave Magnetic and
Dielectric Materials. The comprehen-
sive microwave ceramic materials cat-
alog has information on a large selec-
tion of garnets (including caleium
vanadium), ferrites, and dielectrics. It
also includes technical briefs that
cover a basic introduction to the prop-
erties and uses of microwave ferro-

magnetic materials. For a free copy of
the catalog, call (800) 290-7200, ext.
903; fax (301) 695-7065; or e-mail:
transtech@alphaind.com. Ly

CIRCLE 575

Digital Motor Drives’ Benefits
Are Outlined In Brochure

The advantages of Indramat’s digital
drives when used with linear asyn-
chronous motors are outlined in the
company’s 16-page, full-color
brochure. It explains how the drives
replace mechanical transmission ele-
ments, enabling high speed and accu-
racy that are unattainable with stan-
dard mechanical systems. Multiple
constructions, capabilities, and appli-
cation benefits are explored for the
LAR fully enclosed linear motor and
the LAF single-primary frameless lin-
ear motor. Also described are theDDS
digital drives, which use the interna-
tional SERCOS interface standard for
real-time communication between
controls and drives. Technical data is
included for all models. To obtain the
brochure, call (847) 645-3600 , or surf
into their Internet address at
http//www.industry.net/indramat. LM
CIRCLE 576

Catalog Showcases Hundreds
Of Industrial 1/0 Products

Browse through the hundreds of in-
dustrial I/0 products detailed in the
latest catalog from Acromag Inc.,
Wixom, Mich. The 50-page catalog fea-
tures a broad range of VMEbus
boards, ISA bus cards, and IP mezza-
nine modules that perform analog /O,
digital 1/0, and communication func-
tions. Easy-to-use product-selection
tables and diagrams help engineers
specify accessories to complete the I/0
system and ease installation. The ac-
cessories include signal-conditioning
systems, termination panels, cables,
adapters, and software support. Con-
tact Acromag’s sales department at
(810) 624-1542; fax (810) 624-9234; or e-
mail sales@acromag.com. Information
also is available at http://www.acro-
mag.com. LM
CIRCLE 577

. Handbook Covers The Basics
. Of Light Measurement

' A 68-page Light Measurement
Handbook covers the principles,
units, and theory surrounding
light measurement. It also pro-
vides application assistance. Top-
ics include light-measurement
geometries, how to interpret var-
ious graphs, and instructions for
setting up an optical bench. Light
Measurement Handbook is avail-
able for free from International
Light Inc., Newburyport, Mas-
saschuseets Call (5608) 465-5923;
fax (508) 462-0759; or e-mail il-
sales@intl-light.com. LM

CIRCLE 578

Connector Catalog Serves
As Quick Reference Guide
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i A 16-page catalog from Wieland Elec-
i tric Inc., Burgaw, N.C. can be used as
i a quick reference guide to the com-
' pany’s industrial muitipole connectors.
! Wieland provides dust- and water-
i tight multipin rectangular connectors
i for industrial and outdoor use. The
i guide contains photos, dimensions,
' catalog numbers, and brief descrip-
! tions for inserts, hoods, and housings.
i Call (800) WIELAND, or fax (910)
i 259-3691 for a free copy of the catalog.
1 LM
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Product Brochure Details
Standalone Controllers

The newest product brochure from
Bailey-Fischer and Porter includes
all the details on its Command Se-
ries standalone controllers. More
specifically, the 20-page publication
discusses the capabilities and fea-
tures for each model in the Com-
mand Series, including Strategic
Loop controllers for one- and two-
loop applications, Sequence Com-
mand products for digital applica-
tions, and Batch Command products
for recipe-oriented processes. For a
free copy of the brochure, call (215)
674-6000. LM

CIRCLE 580
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DESIGN CONFERENCE

BOSTON MARRIOTT BURLINGTON HOTEL
SEPTEMBER 16-18, 1997 « BURLINGTON, MA

n many wireless designs, portability is a critical goal. For wireless designers who must address portability issues, The
VIRELESS & PORTABLE Design Conference is an educational forum to learn new design and measurement tech-
liques and share ideas with engineering colleagues. Technical sessions and engineering workshops at The WIRELESS
& PORTABLE Design Conference examine wireless concerns, such as modulation, downconversion, baseband pro-
.essing, and digital signal processing, as well as portable issues, such as choice of battery, DC converter, microprocessor,
.ommunications bus, and analog circuitry for most efficient low-power operation. Technical sessions will feature papers
vith practical design ideas, software simulation methods, and measurement techniques that can be applied to solving

vireless and portable design problems.

[YPICAL TOPICS INCLUDE THE FOLLOWING AREAS:

n wireless design:

Automotive and transportation electronics

Cellular and Personal Communications Services (PCS)

RF identification (RFID)

Satellite communications

Wireless data transmission and wireless local-area networks (WL ANS)

n portable design:

Current and future battery technologies
Infrared-based wireless communications
Low-power analog circuit design

MCUs and CPUs for portable devices
PC cards and other I/O devices

Smart battery management architectures
Systems, buses, and architectural issues

echnical papers can be at any level (device, circuit, subsystem, or system) and should be prepared for a 25-minute oral
resentation with 5 additional minutes for a question-and-answer period. Those interested in making a technical presen-
ition at The WIRELESS & PORTABLE Design Conference should send a one-page abstract no later than June 2,

997 to:

jarry Manz, Technical Program Richard Nass, Technical Program

‘0-Chairman (Wireless topics) Co-Chairman (Portable topics)

Aanz Communications Electronic Design

50 Main Road, Montville, NJ 07045-9730 Penton Publishing

Aontville, NJ 07045-9730 611 Route 46 West, Hasbrouck Heights, NJ 07604
"EL: (201) 316-0999, FAX: (201) 335-7857 TEL: (201) 393-6090, FAX: (201) 393-0204

i-mail: barrymanz@msn.com.

"he WIRELESS & PORTABLE Design Conference is jointly sponsored by Electronic Design, Wireless Systems

design, and Microwaves & RF magazines.
REV.A
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The Engineering Job Market —
How To Read The Tea Leaves

Robert A. Rivers

nyone who has held an engineer-
ing job for more than a few years
knows that the job market hasits
share of peaks and valleys. Most of the
time, the demand for electronic engi-
neers is fairly steady, but having the
misfortune to fall into one of the valley
periods when demand slackens can
bring financial hardship to some and
uncertainty about the future to many.
The crux of the problem is not the tur-
bulent employment situation (it will
always occur in a market economy),
but finding a way to peer into the fu-
ture to predict impending weak peri-
ods. If you could read tea leaves to
forecast future periods of strong and
weak demand, you would have an in-
valuable tool for career planning.
To begin to understand the engi-
neering job market, you need a historic

view of the unemployment rate of elec-
tronic engineers (Fig. 1). Over the past
32 years (1965-1997) there have been
some significant bumps along the road,
but they must be placed in perspective.
The thing to note is that the jobless rate
ranges from below 1% between 1965
and 1970 to over 3% from 1992 through
1995, with a historic high of 4.4% in
1993. To some (the unemployed), 4.4%
could be called a crises, but compared
with unemployment in the general pop-
ulation this is small percentage of engi-
neers. Compared with other profession-
als these numbers are about average.
More importantly, a rise in unemploy-
ment signals problems in the profession
for both job holders and the jobless.
For example, inflation can be de-
creasing the real value of present com-
pensation during an economic down-
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1. The quarterly time-series unemployment rate for electronic engineers shows some sharp
upward spikes over a 32-year span. But the absolute rate over that period has never been

higher than the 4.4% reached in 1993.

turn. Employers find it unnecessary to
offer raises in the face of soft demand,
and may even institute wage freezes.
Downsizing, mergers, and bankrupt-
cies can drive engineers out into an al-
ready saturated marketplace. And
pressure to produce more work be-
cause of increased competition can re-
sult in engineers working longer hours
without compensation.

Spotting The Trend

Of the reams of economic informa-
tion that spew out daily from the public
and private sectors, is there any single
statistic that can serve as a precursor of
future business activity that applies to
the market for engineers? One piece of

data that seems to be a reliable indica- |
tor—if any lone statistic qualifies—is |

the federal funds rate. The federal
funds rate is an interest rate set by the
Federal Reserve System (otherwise
known simply as the Fed) for bank bor-
rowing (see “The Federal Reserve Sys-
tem’s Iron Grip”, p. 186). In general, any
actions that the Fed takes have an enor-
mous impact on business and economic
conditions in the U.S. (and the world,
for that matter) because the Fed con-
trols the money supply. As the money
supply goes, so goes the economy. Thus,
it is not too surprising that a Fed activ-
ity such as setting the federal funds
rate, has far-reaching consequences for
the economic well being of engineers.
The federal funds rate (referred to
by insiders as the funds rate), is the in-
terest rate that banks in the Federal
Reserve System charge each other for
overnight borrowing of funds to meet
reserve requirements. Although the
funds rate is the shortest of any short-
term interest rate, its impact on the
economy and engineering employ-
ment over the long haul is profound.
To see the effect of the funds rate on
engineering unemployment, look at a
plot over time of one against the other
(Fig. 2). This time-series plot covers
the period between the first quarter of
1972 through the fourth quarter of
1991. It is the same unemployment
data shown in Figure 1, but only for the
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smaller period mentioned above. Su-
perimposed on the unemployment data
is the change in the funds rate, but not
over the same time period. The reason
is that the funds rate is a leading indica-
tor. That is, it takes a certain amount of
time after a change in the funds rate for
it to ripple through the economy and
have an effect on business and employ-
ment conditions. Therefore, the funds
rate curves in the figure have been
shifted in time to show their later effect
on the unemployment rate.

For example, the funds rate shown
for say, the fourth quarter of 1975, on the
time line was actually in effect at an ear-
lier time. That time difference between
the occurrence of a particular funds rate
and its effect on the unemployment rate
is seven to eight quarters or one and
three-quarters to two years. So the
funds rate that produced the unemploy-
ment rate at the end of 1975 was in effect
at the end of 1973 and early 1974.

By shifting the funds rate ahead in
time, you can see its effect on the un-
employment rate at a given time and
the coincidence between its rise and
fall and the unemployment rate’s rise
and fall. Using some statistical analy-
sis, the correlation coefficient (the re-
lationship between changes in the
funds rate and changes in the unem-
ployment rate) between the funds rate
and the unemployment rate can be cal-
culated. It turns out that the correla-

B
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' 20 years indicates a high degree of confirmation between changes in the two rates. The federal
funds rate has been shifted forward in time by seven to eight quarters to show how its changes
force a corresponding change in the unemployment rate.

tion value is 0.701 over the 1972-1991
period, indicating a highly linear rela-
tionship between the two variables, or
astrong degree of agreement between
the two. So the tea leaf that predicts
changes in the unemployment rate is
the funds rate. If you want to look
ahead to the state of the job market
Jjust before the turn of the century,

1
§
|
2. A time-series plot of the federal funds rate against the engineering unemployment rate over )
!
1
|
|
|

start tracking the funds rate now.

The Fed’s Dilemma

Although the Fed usually has a
clear idea of where it wants to guide |
the money supply, it’s not that easy to
accomplish that goal. The Fed’s at- I
tempts to control the money supply |
have been likened to pushing on a 1

The Federal Reserve System’s Iron Grip

stablished in 1913, the U.S. Federal Reserve System
E (the Fed) serves as the nation’s watchdog and con-
troller of the banking system. The overseer of the sys-
tem is the Federal Reserve Board (the FRB), consisting
of seven members chosen by the President with the ad-
vice and consent of the Senate. However, members are
appointed for a 14-year term, so theoretically, the Fed
through the FRB has the power of an independent mone-
tary authority not directly controlled by the government.
A key major function of the FRB is to establish re-
serve ratios for banks within limits set by congress. Re-
serves are the key barometer of business conditions be-
cause free reserves are a measure of the banking
system’s liquidity. If banks are highly liquid—ample free
reserves and excess cash— large quantities of funds are
available nationwide for lending to business and individu-
als to finance business investment and economic growth.
If reserves are small, banks have less or little to lend, and
an economic contraction usually results.

Banks like to keep as low a reserve position as possi-
ble to maximize their loan making capability, but the
Fed requires them to hold a certain percentage of cash in
reserve. If a bank falls short of its reserve requirement
it must borrow to cover its position, either from the Fed
itself at its discount rate or from another bank in the
Federal Reserve System at the federal funds rate.
Loans at the federal funds rate are very short term, usu-
ally overnight, and just to cover small deficiencies in a
bank’s reserve requirements. Whether it’s the discount
rate or the federal funds rate, banks don’t like to borrow
for the same reason individuals don’t—interest is
charged on the loan.

A second source of the Fed’s tremendous leverage is
its ability to buy and sell government securities through
open market operations. This process has a direct effect
on the amount of reserves in the banking system. The
greater the reserves, the greater the money available
for loans and the lower the federal funds rate.

ELECTRONIC DESIGN / JUNE 9, 1997



1 don't know doctor, ever
since we've made this acquisition,
T've been seetng double!!

Tumn 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

E L

P.O. Box 3021, Glen Ellyn, IL 60138
FAX (708) 690-0565

Excess inventory today...student opportunity tomorrow
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| string. It’s easy to pull with a string,

but hard to push with it. It is easy to
tighten money by cutting back on the
reserves of member banks in various
ways, but it is more difficult to in-
crease the money supply. When
money is tight, business activity de-
creases, retail volume decreases, man-
ufacturing activity falls, and eventu-
ally engineers get laid off.

When the Fed raises rates once, the
tea leaves say that business will prob-
ably be worse 21 months downstream.
When it increases rates several times,
you can be sure that business will slow
with a corresponding increase in un-
employment and job insecurity. In
fact, the Fed's curbing of the money
supply in an attempt to control infla-
tion sometimes throws the economy
into a recession.

When the Fed wants to increase
the money supply by pumping re-
serves into the banking system and
stimulating business activity, there is
a certain amount of failure that comes
with that system. The reason is that
the Fed can’t force banks to make
loans, it can only provide an economic
climate that is conducive to such activ-
ity. Normally, banks want to make
loans during hard times, but they may
opt instead to build up their reserves
rather than venture into an uncertain
loan market. And the public may be
pessimistic, holding onto its money,
just when the Fed wants it to be up-
beat and in a spending mood to revive
a sluggish economy. That’s the second
aspect of reading the fund-rate tea
leaves: Watch for drops in the rate to
be followed by increased commerecial
loan volume to see that the lower rates
are having the desired effect. Other
factors important to engineering em-
ployment are the volume of exports,
defense expenditures, supported
R&D programs, and investor support
of entrepreneurial activities.

Robert A. Rivers is an Orange,
Mass.-based consultant who pub-
lishes the Engineering Manpower
Newsletter which covers employment
trends in the industry. he can be
reached at (508) 544-3942.
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New FLUIDTOOLS with elbows and
valves solves pipe and tube flow
problems on your PC

Wouldn't it be nice if you could solve flow problems without
having to look up all of your data? With FLUIDTOOLS, you
can do just that? It's easy as A-B-C.

¢ Just enter your data in whatever units you wish . . .
¢ Request FLUIDTOOLS to return answers in the units you want . . .
e Press “calculate” . . .
It's that simple! FLUIDTOOLS solves liquid and gas flow problems

Program accepts mixed units including escaping gas problems. It can solve for
diameter, length, flow rate, pressure, or viscosity

Srooke when doing liquids. Gas problems solve for quantity
in/sec and DPSI.
Ibs/hr
cm bar
in ft
metric tons/hr
kg.m.hr c'poise
Ibs.sec.ft*2
liters/min _ Developed by
_poise Neat Solutions
dynes/cm psi
0z/min

Some of the important Features of FLUIDTOOLS ...

Automatic unit conversion . . . enter data in mixed units and FLUIDTOOLS automatically calculates

in the units you want « Friction and expanding gas factors are automatically calculated * All factors can be overridden * Program data
base includes elbows, valves, fittings, viscosity, specific gravity and pipe sizes *A wide range of common and uncommon metric and
English conversion factors are included and are easily expandable to accept user-defined data « Menus for pipe roughness are
provided, or you can key in your own ¢ Program can save all user defined data. All tables can be edited and expanded using the

special editor included.

FLUIDTOOLS program disk and usermanual . . . ... s sesssosssesssasnsssaanssansarnsnsasnsass $295
System Requirements: SATISFACTION GUARANTEED! Run
IBM PC line of computers or 100% compatibles FLUIDTOOLS on your PC. If the program doesn't
DOS 2.0 or higher perform as described, just return it within 30 days for
320K minimum memory full credit or refund!

Chargecard users order toll-free 800-223-9150
(In Ohio 216-696-7000) or FAX your purchase order to 216-696-6023

Mail orders to:
Penton Education Division « 1100 Superior Avenue * Cleveland, Ohio 44114



See our new F processor-based embedded computer
products, including our
board and
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SWITCHING POWER SUPPLIES
ABSOPULSE
ELECTRONICS LTD.

has been designing and

manufacturing telecom
quality power supplies since

1982. The complete line in-

cludes standard or custom

DC/DC converters, AC/DC

rectifiers, inverters and

dimmable back light invert-
ers. Please fax us your re-

quirements at 613-836-

7488.

ABSOPULSE

CIRCLE 250
ABSOPULSE ELECTRONICS LTD.

MAXWELL ON TARGET
Electromagnetics based
EDA solutions for high
speed and high frequency
design. 2D/3D RLGC ex-
traction and SPICE model
generatlon for high speed
inter
Signal mtegnty, ground
b and E
design rules. S—parameters,
antenna parameters includ-
ing gain, directivity for RF
and microwave design.

e

SCHEMATIC SOFTWARE
OrCAD Capture Enter-
prise Edition for windows
NT offers an intuitive draw-
ing interface, integrated
with a component informa-
tion system that links with
corporate databases. It
speeds the entire design
B by, reducing 1
entry and electronically
passing physical data to the
board designer. For a data
sheet and demo CD, visit
www.orcad com or call 1-
800-671-9505.

INTEGRATED DEVELOPMENT SYSTEMS
IN CIRCUIT EMULA- —
TORS FROM CACTUS |
LOGIC PROVIDE REAL
TIME, SOURCE LEVEL
DEBUGGING FOR 8051,
68HC11,280/180, 6502,80251,
AND 8085 FAMILIES OF
MICROPROCESSORS.

INTEGRATED
DEvELOPMENT
Swsum

CACTUS LOGIC

MACINTOSH-BASED EDA TOOLS

]
1
I
]
[}
]
]
]
1
1
L]
[}
[}
1
[}
t
t
[}
[}
]
]
]
[}
]
]
]

FAST TURNAROUND PROTOTYPES
Accutrace offers the Best
Quality along with
Excellent Service and Best
Turnaround Time. Our
capabilities include SAME
DAY Prototypes, Instant
Quotes, SMOBC & LPI,
Scored Panels, Electrical
Testing, SMT & Thru Hole,
Complete CAD/DFM, Gold/
Nickel Plating, Blind &
Buried Vias,
UL Approved and more.
Tel: 408-748-9600,
Fax: 408-748-1982

ACCUTRACE INC.

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-

THE MULTICHIP PRODUCTS DIVISION
The Multichip Products
Division of American Mi-
crosystems, Inc. provides
design, manufacture and
test services to customers
needing a multichip solu-
tion. AMI offers a full range
of substrate, die attach and
packaging for multichip
products. For more infor-
mation on MPD, call (208)
233-4690 or visit our home
page http://www.amis.com

CIRCLE 252
AMERICAN MICROSYSTEMS INC.

ADHESIVES AND SEALANTS

Master Bond Inc., Hack-
ensack, NJ manufactures
over 3000 grades of adhe-
sives, sealants and coatings.
Line cosists of epoxies,
anaecobics, cyanoacrylates,

mon mode rejection ratio
and commen mode range
are covered. 1-800-376-7007

PREAMBLE INSTRUMENTS CIRCLE 254

RELIABILITY PREDICTION
Catalog describes the
RelCalc2 software package, |
which automates Mil- |
HDBK-217 or Bellcore on
your PC, and allows quick
and easy reliability analy-
8is of your electronic prod-
ucts. Phone: (818) 991-

0057, Fax: (818) 991-1281

CIRCLE 256
T-CUBED SYSTEMS

THE SMARTEST PROGRAMMER

The catalog covers our en-
tire product line and in-

cludes comprehensive sup-
ported device listings, all |
available options and fea- l

tures, and a complete price
list. For information, call
Yvon J. Blais Phone: (407)
649-3335, FAX: (407) 649-
3310

DATAMAN

Easy to program in
Borland/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, PCMCIA, LCD, DSP motion
control, 10 UARTS, 100 L/Os. For
industrial control, test, and data
acquisition. Customer boards de-
sign. Save time and money.
Phone: 916-758-0180,

FAX: 916-758-0181

Get a copy of our new
guide to Electronics Design
on the Apple Macintosh. "
Features Design Works | Max'OS
schematic capture, simula- Electronics Design
tion. PCB layout FPGA de- on the
sign and other solutions. Apple Maciotesh®
Call (800) 444-9064
X =
F{ e=—"x
~ CIRCLE 261
CAPILANO COMPUTING

http/iwww.tern.com

TERN, INC.

CIRCLE 262

sili and acrylics. One
and two part systems are
available. Tel 201-343-
8983.

MULTILAYER PROTOTYPE

Award winning quick
turn multilayer prototype
manufacture specializing in
24 hour to 5 day turns, for
commercial and milspec
boards (Milp-55110E) on
FR4 and polyimide materi-
als. Our capabilities also in-
clude “blind and buried”
vias, full body gold, carbon
baste, metal core boards,
small hole drilling, and net
list testing.

PROTO EXPRESS

WE SHIP PROTOS SAME DAY

Imagineering specializes
in FAST TURNAROUND,
High Quality, Multi-layer,
FR4 PC Boards. Other Ser-
vices include SMOBC & LPI,
Bare Board Electrical Test-
ing, Gold/ Nickel Plating,
Scored Panels, Blind &
Buried Vias, Complete
CAD/DFM Service,

UL Approved and more.

Tel:847-806-0003

Fax: 847-806-0004

o=
"-n

v
3 ——

CIRCLE 260
IMAGINEERING, INC.

FREE T & M PRODUCTS CATALOG
The 1997 catalog from
Lecroy offers complete tech-
nical information and pric-
ing on our complete line of
digital oscilloscopes. Also
included are technical ap-
plication notes covering
many topics.
1-8004LECROY
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ICP Acquire Inc. is a man-
ufacture of single Board
computers, provide Back-
plane, rackmount chassis ,
and Industrial Power sup-
plies. Including: 3-20Slot
BP, 386/486/Pentium SBC,
3-20Slot chassis, DC-
12V/24V-48V PS and 85-
265V AC PS. Contact Allen,
phone: 415-967-7168

ICP ACQUIRE, INC.

Free 130 page product
catalog from Rolyn, largest
supplier of off-the-shelf op-
tics. 24 hour delivery of sim-
ple or compound lenses, fil-
ters, prisms, mirrors,
beamsplitters, reticles, ob-
jectives, eyepieces & thou-
sands of other stock items.
Custom products & coat-
ings also. Phone: (818)915-

| 5707, Fax: (818) 915-1379

ROLYN OPTICS CO.

FREE EDA CD-ROM
OrCAD’s new Desktop So-
lutions CD includes product
overview, detailed data
sheets and working demo
versions of OrCAD’s 32-bit
Windows software- includ-
ing new OrCAD Express
and Capture Enterprise
Edition. Order today by call-
ing 1-800-671-9505 or visit
our website at
www.orcad.com

American Arium has bees

primary market supplier ol Pen-
tium® processer In-circuit Emula-
tors since 1991. In 1995, the com-
my introduced their Pentium®

In-circuit Emulator. Recently,
American Arium announced the
release of Comet In-Circuit Emu-

iators. These were i ly de-
signed for the software
loper, with special

paid to the 66Mz real-time trace
engine and ultra-accurate break-
points. The Comet ECM-54 is a
portable low cost solution which
provides processor control

the Intel defined, JTAG
debug port. Comet isa full
featured In-Circuit Emulator with
American Arium Data Capture
Technology.

AMERICAN ARIUM

Save time and money..
Our controllers are ideal for
control, test or data acquisi-
tion applications with a mix
of analog/digital/ 1/0, 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:/fwww.zworld.com.

Z-WORLD ENGINEERING

OFF-THE-SHELF-OPTICS

CIRCLE 266

COMET IN- CIRCUIT EMULATORS

Pentiunt Processor
In-circuit Emulators

semerioen
\arin
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C-PROGRAMMABLE CONTROLLERS

CIRCLE 274
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CABLE PRODUCTS CAPABILITY GUIDE

Designed to aid engineers

in their ca.ble, wire., assem- ca.ble.

bly, and high-tech intercon-

Sg o °
nect applications, this free ° .W
Cable Products Capability bﬂ 1

ELECTRONIC DESIGN CATALOG/LITERATURE REVIEW

SINGLE BOARD COMPUTERS

80186, 80196, 8051 EMULATION

Signum Systems has re- g —y—
leased its 1996 catalog of in- S

circuit emulators. This full
line catalog includes Intel
pr 8, Texas Instru-

Guide from Bay Associates,
Menlo Park, CA, features
the company’s unique prod-
ucts, services, materials
and processes.

* CARLE PRODUOTS CAPARILITY *
I

*» BEY MSSORIRSS
o~

BAY ASSOCIATES CIRCLE 264

INNOVATIVE INTEGRATION

Innovative Integration
sells Blazingly Fast Data
Acquisition Products. FREE
DSP & Data Acquisition
Products Catalog Call 818-
865-6150, Fax: 818-879-
1770. Email: techsprt@ in-
novativedsp.com or web:
htttp:/iwww. innova-
tivedsp.com
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TELECOM SOLUTIONS DATABOOK

Teltone’s 224-page Data- | |
book features a wide range of mm ma X

products for network inter- bations
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
Teleph Line Simulators
and lSDN Line Simulators,
application notes, and more.
For your copy call 1-800-426-
3926 or 206-487-1515, E-mail
at info@teltone.com.

TELTONE

W65C02S - BASED PRODUCTS

Western Design Center’s = =
product selection and devel- =T
oper guide describes our eSS acTn e
65C02-BASED CMOS low VRLcom AR
power IC microprocessors.
Included is information
about our chips, boards and

licensable cores. f
www.wdesignc.com. y . i
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WESTERN DESIGN CENTER

MILL-MAX features its
newly expanded family of pre-
cision machined interconnect
components including PCB
pins, wrapost & solder termi-
nals plus a complete line of
SIP, DIP & PGA sockets. The
guide highlights over 70 new
products in pins, surface
mount components & large /O
PGA sockets. A glossary, ap-
plication notes make the
MILL-MAX catalog your pri-
mary resource for Maximum [
Interconnect Solutions. CIRCLE 275
MILL-MAX

ments DSP’s Zilog con-
trollers, and National Semi-
conductor HPC family. Call
(800) 838-8012 for informa- |
tion. Internet address: |
ww.signum.com |
|
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SIGNUM SYSTEMS

VLSI INTERCONNECTION SPECIALISTS
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: Call for a complete range
1 of Interconnect Solutions
: including hundreds of Pro-
1 totyping Adapters, Test
1 Probe Adapters, Program-
: ming Adapters and many
1 other interconnect devices.
: for fully compliant surface
| mount interconnect test
1 adapters, we offer a wide se-
i lection of high quality solu-
1 tions. We also have quick
: turn custom design services
y for unique solutions in
1
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packaging. CIRCLE 268
IRONWOOD ELECTRONICS

TANNER TOOLS PRO™

Tanner Research offers
powerful, easy to use,
PC/MAC/Unix design tools
for IC, MCM and MEMS ap-
plications. 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,

Tanner Tools Pro

| S B === |

Email:sales@tanner.com
| —
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TANNER RESEARCH
6050 /0 With 1/Q
Octagon Systems has [y y—
introduced a new family of
single card industrial > e g I
computers called the PC e
Microcontroller Series. The =
card family combines the -

industry standard PC
architecture with =
industrial- class /O and an -

ive suite of embedded

software in asmall 4.5X 4.9
package rated from - 40° to
85°C.

o= g
T
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TRANSISTOR DEVICES INC.

Transistor Devices offers
the broadest range of power
supplies and related equip-
ment for critical applica-
tions in all environments.
Capabilities include stan-
dard and custom power
supplies, fault tolerant sys-
tems, turn-key telecomm
power, inverters, frequency
changers, battery chargers
and UPS systems. Call
Evan Vogel at (201) 267-
1900 for more information.

Trmaminiar B .

e

CIRCLE276

(L
L]
]
]
1
]
1
]
I
I
]
I
]
]
]
]
I
1
]
1
1
1
]
1
]
| OCTAGON SYSTEMS
[
1
]
]
]
]
1
1
1
1
1
1
1
]
]
]
]
]
1
1
1
1
1
]
]
]
)

TRANSISTOR DEVICES INC.




ELECTRONIC DESIGN CATALOG/LITERATURE REVIEW

CRYSTALS & OSCILLATORS

MINI-CIRCUITS FREE 1997 RF/F

Mini-Circuits brand
new 760 page RF/IF De-
signer’s Handbook is now
available for distribution
worldwide. The handbook is
loaded with fresh design
and applications informa-
tion, such as modern sur-
face mount techniques,
practical articles about
VCO’s, ERA MMIC ampli-
fiers and more, answers to
fir tly asked q
definitions of oerms, conve-
nient selection guides and

handy conversion charts.

MINI-CIRCUITS

COMMERCIAL & MILITARY PRODUCTS

White Microelectronics'
1997 Product Guide de-
scribes its military and
commercial memory and
processor-based products.
The detailed listing in-
cludes densities, access
times, package options,
screening levels, and SMD
numbers for MIL-PRF-
38534 compliant products.
From 1 Mbit monolithics to
2 gigabit multi-chip mod-
ules are available in high-
reliability ceramic and com-

mercial
WHITE MICROELECTRONICS

4

CONTINUING e EVOLUTION
CIRCLE 279

BOARD INTERFACE ATLAS

Samtec’s Board Interface
is the perfect companion to
Samtec’s Full Line Sudden
Solution Guide. It fully il-
lustrates capabilities for de-
veloping and producing mi-
cro pitch, surface mount,
board-to-board and applica-
tion specific interconnects.
Capabilities include flexible
board stacking and

“skyscraper” mterconnecu

ultra-high density
nects and micro I/O inter-
connects.

SAMTEC USA

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:
Prolit@TeamApex.com

APPLICATION NOTE

Covers how to make safe
and reliable measurements
on switching power supplies
operating on line. Includes
such difficult measure-
ments as upper gate drive
and transistor saturation
characteristics. Tells how to
quantity measurement cor-
ruption caused by high
dv/dt common mode. 1-800-
376-7007

PREAMBLE INSTRUMENTS

CIRCLE 284
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The 1997 International
source Book offers detailed
specifications on Ecliptek’s
through-hole and surface-
mount crystals and oscilla-
tors. Visit our internet site
at http//www.ecliptek.com.
Phone: (714) 433-1200, Fax:
(714) 433-1234, or E-mail:
ecsales@ecliptek.com.

ECLIPTEK

Unitrode Corporation’s lat-
est family of negative voltage
hot swap power managers pro-
vides complete power manage-
ment, hot swap, and fault han-
dling capability. the UCC3921
is ideal in today’s market be-
cause many telecom applica-
tions require fault latching
with manual reset. In addi-
tion, the device is also well
suited for telecom subscriber
and telecom repeater power
short circuit protection.

-
CIRCLE 280

UNITRODE INTEGRATED CIRCUITS

The SR780 is a two
channel FFT analyzer with
a frequency range of 102. 4

and a dynamic range
90 dB Features mclude
ANSI standard octave anal-
ysis, swept sine measure-
ments, transient capture,
and computed order track-
ing. The SR780 comes with
a low distortion source (-80
dBc), 8 MB of memory (up
to 32 MB opt.), a 3.5 inch
DOS disk drive and RS-232
and GPIB computer inter-

Brochure for engineers
needing to know the current
level of advanced capabili-
ties in the integrated design
and manufacture of micro-
miniature cables and high
density terminations.

PRECISION INTERCONNECT
SHARP FIFOs

First-in, First-out memo-
ries are just the stuff the no-
nonsense design environ-
ment of the *90s is meant to
build on, Used as data
buffers between systems op-
erating at different speeds,
FIFOs conserve valuable
board space, streamline de-
sign tasks and reduce sys-
tem cost. Sharp’s new 1997
IC Short Form Catalog is
packed with information
about Sharp FIFOs.

SHARP MICROELECTRONICS

Dual Channel FFT Spectrum Analyzer

5 CIRCLE 282
aces.
STANFORD RESEARCH SYSTEMS, INC.

Hi PERF CABLE ASSEMBLIES
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FLAT FLEX CABLE
Meritec’s Multi-signal In-
terconnects Terminated to
Flat Flex Cable. This cable
assembly saves space, is
cost effective and easy to
install. The low profile.
overmolded strain relief is
designed for critical me-
chanical applications. The
folding and flexing features
of the flax flex cable solve
difficult routing require-
ments. The assemblies are
available with 31 or 41 con-

ductors.
MERITEC

ITW Vortec’s Vortex Cool-
er™ Enclosure Coolers are
the perfect design solution
for enclosure cooling appli-
cations. Using vortex tube
technology, they cool with-
out refrigerant, have no
moving parts and require no
maintenance for excep-
tional reliability. Vortex
Coolers are thermostatted
to conserve energy. NEW
NEMA 4 and 4X models are
designed for use in chal-
lenging environments.

ITW VORTEC

CIRCLE 278

NEW EMC GUIDE AVAILABLE FROM YERO

“Science of Compliance”
brochure from VERO Elec-
tronics, provides informa-
tion on electronic enclo-
sures and EMC. Included
are: definition of terms; reg-
ulations; materials; design,
manufacturing and instal-
lation practices. Brochure
also covers VERO EMC
modules; enclosures; sub-
racks, and caseframes.
Phone: (800) 642- VERO,
Fax: (203) 949-1101; email:
vero@vero-usa.com.

VERO ELECTRONICS

>4
CIRCLE 283

FREE! FREE! FREE!
Xicor's broad line of in-
progr
aemlconductor integrated
circuits retain information
even when system power is
lost or turned off. In-the-
system programmability

telecommunications,

consumer, computer
industrial, automotive and
military products to adapt
to changing software and
operation environments.
Call (408) 432-8888 Ext.

th
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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 PCP pin inputs avail-
able. Call 800-642-0261 for
product information. For
details via FASTFAX, call
800-833-9437, ext. 3000

SHARP MICROELECTRONICS

FREE CATALOG ON DISK

Vicor's interactive
electronic catalog guides
users through the selection
and configuration process
for the company’s complete
line of modular power
solutions.

Contact: Vicor Express.
Phone: 800-735-6200
E-mail: vicorexp@vicr.com

CIRCLE 289

SOFT LOGIC SYSTEM SOLUTIONS
This brochure features
VMIC's wide variety of hard-
ware solutions, coupled with
its [OWorka™ software com-
ponents. VMIC offers the user
a total solution for their indus-
trial application based on its
line of VMEbus products such
as 1/0, CPU’s , interfaces of
third-party PLC’s, PLC AC-
CELERATIONO solutions, de-
terministic networking with
reflective memory, and
10Works Soft Logic Software
packages. Phone:1-800-322-
3616
VMIC
C&K’'s EXPANDED BROADLINE CATALOG
C&K's expanded Newton [ -2 —
Division Catalog #9609 is ak i Yoy,
the most extensive switch i = 4|
catalog in the industry with |
360 pages of models and op-
tions featuring miniature, |
subminiature and ultra- |
miniature toggle, rocker,
lever handle, slide, rotary, |
dip, thumbwheel, pushbut- [
ton, surface mounted and
process compatible !
switches. It now includes |
our line of trimming poten-
tiometers, too.

WIn0e |
CIRCLE 297
C&K COMPONENTS, INC.

SWITCH PRODUCT DATA BOOK

Get complete specifications
on Omron's broad line of
switches. This 316-page refer-
ence describes basic snap ac-
tion switches, mechanical
keyawm:hen. DIP switches,

htad/ d hh

ton switches, and thumbwheel
switches, Three families of wa-
tertight snap action switches,
new economical in-line DIP
switches and surface mount
keyswitches are featured. The
data book can only be sent to
addresses in the Americas.

OMRON ELECTRONICS, INC

CIRCLE 316

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.
Industrial toggles, rockers,
paddles & pushbuttons, in-
cluding lighted models and
antivandal pushbuttons. Ex-
tensive offerings of switch
hardware and accessories,
including sealing boots and
indicator lights.

MicroSim® DesignLaba

Interface Technologies
distributes Version 7.1 of
MicroSim DesignLab and
MicroSim Pspice A/D with
Schematics. Version 7.1
supports long file names in
Windows 95 and Windows
NT, includes DXF export,
enhanced simulation
libraries, library browser
and search engine, and
automated move, select and
edit in MicroSim PCBoards.
Call 1-800-357-1636 or
browse http://www.i-t.com
for more information

INTERFACE TECHNOLOGIES

Virtual Instrument Developers Tools

The new software Show-
case CD-ROM includes free
evaluation versions of the
industry LabVIEW graphi-
cal programming and Lab-
Windows/CVI C/C++ devel-
opment tools for virtual
instrumentation. Also in-
cluded are ActiveX controls
for Visual Basic, Excel
tools, and analysis and vi-
sualization software.
Phone: (512) 794-0100. E-
Mail: info@natinst.com

NATIONAL INSTRUMENTS

CIRCLE 293

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

MEASURE WITH A PC OR LAPTOP

8 Multifunctional PC
Measuring Instruments are
offered as Printer Port Pe-
ripherals or Interface
Cards. Software integrates
Storage Oscilloscope, Spec-
trum Analyzer, voltmeter
on Transient Recorder.
Demo disks are available.
Phone: (908) 464-5486

TIEPIE ENGINEERING (USA)

Motion Control

CIRCLE 298
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SPECTRA® DEVELOPMENT SYSTEM

Microtec’s Spectra devel-
opment system combines
our renowned development
tools - including the XRAY
debugger and C & C++
compilers - with VRTX, the
most proven, robust RTOS
in the industry. Spectra
addresses the full range of
embedded applications,
from austere, minimal
resource systems with no
real-time operating system
requirements, up to

plex, resource-int:

systems. 1- 800-950-5554
MICROTEC

INTERFACE PRODUCT CATALOG

Sipex’s 1996/1997 Inter-
face Products Catalog pro-
vides the most up-to-date |
information for our full line
of single, dual and multipro-
tocol interface transceivers.
Over 200 pages of technical
specifications, application
notes and ordering informa-
tion for RS-232, RS-485, RS-
422, V.35, etc., transceivers
are available.

SIPEX CORPORATION

The best selection of flat
panel display systems avail-
able! Our new 1997 edition
“Designer’s Guide to Flat
Panel Display systems and
single Board Computers” of-
fers an extensive range of
OEM/end user flat panel dis-
play solutions: complete flat
panel computers, plug-in flat
panel monitors, the latest dis-
plays and several touchscreen
technologies. Includes com-
plete information on our PC-
compatible single board com-

uters.
COMPUTER DYNAMICS

M/S ASIC CAPABILITIES

The Mixed-signal Divi-
sion of American Microsys- e

tems, Inc., is continually
improving its analog,
digital, and Mixed-signal
design and simulation tools.
Adding cells to its cell
library, reducing cost and
time required to develop
Mixed-Signal ASICs. For
more information on MPD,
call (208) 233-4690 or visit
our home page
http://www.amiscom

8] él(!\ulk's &
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AMERICAN MICROSYSTEMS

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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PRECISION SWITCH FOR APPLICATIONS

FREE PRODUCT HANDBOOK

Completely updated and
expanded. The CDI product
full electrical
and madumul specifications on
hundreds of standard power

products, includi
230 new models. Also included: a
50 page application guide with in-
depth information on power
conversion topics including
product testing, theory of
operation, distributed power
thermal ch
safety/ reliability approvals. Tel:
(508) 569-0880 Fax: (508) 559-

handbook 9

9288
CONVERSION DEVICES, INC.

TRANSFORMER CATALOG

Signal Transformer Co.,
an operating unit of the In-
gilo Technologies Group,
has just released a new 40-
page, 4 color catalog that is
an ideal reference source for
engineers and buyers. sig-
nal Transformer offers the
most extensive line of 50/60
Hz transformers available
in a power range of 1 VA to
10 KVA.

Lucent Technologies Power Systems

by O

Selection Guide
The Lucent Technologies
Power Systems Selection
Guide is a 140-page, prod-
uct-packed catalog featur-
ing a showcases of power
components and end-to-end
1. [} T Jhni 1

Questions 1-800-526-7819.
Documentation request 1-
800-372-2447

v

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 310

SIEMENS ELECTROMECHANICAL

NEW SWITCHING REGULATORS

Power Trends, Inc. has re-
leased a new 80 page full-line
catalog for its complete line of
Integrated Switching Regula-
tors and DC to DC converters.
the catalog introduces signifi-
cant new products along with

jons to existing prod
lines. Complete specifications,
photos and standard applica-
tions are provided for each
product along with mechanical
configuration options and or-
dering information.

POWER TRENDS, INC.

2N

CIRCLE 313
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BATTERY HOLDERS

Featured products:
SMT button cell holders,
battery snaps, case hard-
ware, computer clock back-
up holders, multi-cell hold-
ers with covers, auto
cigarette lighter plugs. For
computers, alarms, con-
trols, instruments, toys, ap-
pliances, ect.

HARSH ENVIRONMENT CONNECTORS

Find exactly the connec-
tor you need in this well or-
ganized guide including il-
lustrations, dimensions,
layouts, & assembly in-
structions from PEI Gene-
sis, Phone: 1 800-858-6903

PE] GENESIS

A new product catalog and
selection guide from Cham-
pion Technologies features
their full line of crystal oscilla-
tors. Technocal information,
specifications and mechani-
cals are featured in this cata-
log for over 60 of Champion’s
VXCOs, TCXOs, VCTCXOs,
data clocks and related prod-
ucts. frequency ranges up to
155.52 MHz for general pur-
pose to high frequency or tight
stability applications. Phone:
(847) 451-1000

CHAMPION TECHNOLOGIES

NEW SWITCH CATALOG
The ALL-NEW, color E-
Switch catalog contains 28
dditional pages, includi
new lines of DIP, puuhbut-
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/fwww.e-switch.com.

E-SWITCH

Find the latest in card
reader technology, including
smart card-ready devices, in

ENCINEERED
CHYSTAL
osCiLLATORS

CIRCLE 308

CARD READERS CATALOG

Omron’s 100-page log. In-
cluded are swipe readers, mo-
torized card readers/encoders
and insertion readers de-
signed to handle magnetic
stripe and/or IC chip cards.
Contact Omron for application
assistance in selecting among
the 22 product families shown.
the catalog can only be sent to
addresses in the Americas.

OMRON ELECTRONICS

X
\
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New Catalog 106 has 80
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.

O0TTO Control

“No-Power” Cholesteric Liquid Crystal

Displays

Kent Displays’ brochure
details the benefits of No-
Power™ Reflective
Cholesteric Liquid Crystal
Displays. This technology
requires no energy to main-
tain an image. Displays

have wide viewing angels |

and are flicker free. Call
(330) 673-8784.

KENT DISPLAYS

"

SYMKENTE e

CIRCLE 306

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) CIRCLE 309
345-2820.

GRAYHILL, INC.

LIQUID CRYSTAL DISPLAYS

World renowned leader
and innovator of LCD tech-
nology, LXD Inc., details
their broad line of indoor
and outdoor displays in this
25-page catalog guide. In-
cluded is LCD technology
information, standard illus-
trations, performance speci-
fications, functional de-
scriptions and ordering
information. Phone: (216}
786-8711.

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
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A NEW TECHNICAL BULLETIN

“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 immedi-
ate response: WEB page:
www.microtekintl.com
Voice: 800-886-7333

How To Mg Closh Sdge Buge
Ut B-Otreen Romister Bve~ Triggers.

CD-ROM PRODUCT CATALOG
Get your free CD-ROM
product catalog featuring
over 400 high performance
linear and mixed signal
products. The catalog em-
ploys a parametric search
engine, product selection
trees, keyword search, and
applications support.
Phone: 800-548-6132

CIRCLE 330

BURR-BROWN

New VERO Shortform Covers Industry S
New VERO shortform
summarizes industry’s
broadest range of electronic
packaging hardware, in-
cluding: IMRAK cabinets
for electronic component
housing and cable
ment; cardframes; Diplomat
desktop enclosures; IBX
and Veronex plastic eclo-
sures ; and a full range of
blackplanes, microracks
and plug-in power supplies.
Phone: §00-642-VERO ;
Fax: (203) 949-1101.

VERO ELECTRONICS

KEPCO HEAVIER-DUTY POWER

Kepco, Inc. has extended its
RCW heavy-duty industrial
grade power supplies with its
new 1500 watt models ranging
from 3.3V@300A to 48V@30A.
The RCW line now includes mod-
els from 350 watts to 750 watts to
1500 watts; are single output
modules featuring wide-range in-
put with power factor correction
to reduce the harmonics fed back
to the mains to below IEC norms;
meet EN 60960 safety standard,
carry Cd mark. Phone: 718-461-
7000. Fax: 718-767-1102.

KEPCO, INC.

MULTIPORT SERIAL SOLUTIONS
Find the right products
for your multiport serial
tivity in this 1!
Moxa Technologies provndes
full product line of multi-
port serial solutions, such
as asynchronous boards
with 2 to 32 ports equipped
with programming library,
aynchronous boards, termi-
nal server and converters.
Call: 1-408-734-2224,
http//www.moxa.com.

CIRCLE 336

CIRCLE 340

MOXA TECHNOLOGIES

A new technical bulletin on
Polyester disposable air filters
has been released by Universal
Air Filter Co. Polyester Air
Filters are designed to protect

munications, medical and general
purpose equipment. The two-
sided, full-color bulletin provides
detailed information on the
filters' non-woven, non-migrating
synthetic media, frame construc-
tion and Uni-Grid support design.
Phone: 800-541-3478 or Fax: 618-
271-8808.

UNIVERSAL AIR FILTER

SuperTAP™ Emulator for x86

The new standard in high-
end in-circuit emulators,
SuperTAP solves tough
hardware/software integra-
tion problems, debugs
firmware and software,
maximizes embedded
system quality and perfor-
mance. Palm-sized, full
processor speed, easy set up,
at half the price of chassis-
based emulators. 1-800-426-
3925.

New Stacked Film Radial-Lead

Capacitors

New STR series polyester
film and polyarylate radial-
lead stacked film capacitors
offer small size and values
from 0.01pF to 2.2pF at
voltage ratings to
100WVDC. +85°C perfor-
mance, with full-rated volt-
age and ripple or 105°C
with WVDC derated by
50%.

ILLINOIS CAPACITOR, INC.

PFC POWER SUPPLIES

New F Series catalog

describes 0.99 power fac-
tor corrected switching
power supplies from our

Moduflex® family of
switchers. FT and FS Series
models are available in 1 to
7 outputs with power rat-
ings of 400 to 1000 watts.
FX Series units feature the
7 outputs required by

VXIbus standards. Send
for your free copy today or
call 800-523-2332.

DELTRON INC.

Keithley MetraByte has
just published a 1997 short-
form catalog of its popular
line of analog and digital
1/0 boards, data acquisition
software, and PC instru-
ments. this new catalog also
includes several appli
examples and technical se-
lector guides that make it
easy to compare specs and
determine the best solution
for your needs.

KEITHLEY METRABYTE

asepr

CIRCLE 339

MINI COAX CONNECTOR SYSTEM

New 4-color brochure
graphically illustrates the
new har-pakO Mini Coax
connector System. color
photographs, detailed tech-
nical data, drawings and
part numbers provide com-
prehensive information.

n

gur Profile:
CIRCLE 329
HARTING ELEKTRONIK
1997 PRODUCT CATALOG
Pentek’s new 1997 Prod-
uct Catalog provides specifi- DigitakSigaaldfroce

cations on our VME, VXI, ST
PCI and PMC products.
You’ll also find tuterials,
case studies and applica-
tions stories. Get all the in-
formation on the broadest
line of DSP processors, ana-
log and digital I/0, digital
receivers and world-class
software tools. Send for
your free copy today, or call
(201) 818-5900 Ext. 669.
www.pentek.com,
infi ntek.com

PENTEK, INC.

Product Literature News Announcement

Our 28 page four color cata-
log is an excellent buyers
guide for design and produc-
tion engineers shopping for
EPROM /FLASH/PLD/FPGA
design, programming, erasing
and test tools. The catalog of-
fers products for every budget
and level and also includes a
host of Socket converters and
adapters for DIP, PLCC,
TSOP, QFP technologies. For
more information call Logical
Devices at 800-331-7766. web:
http//www.logicaldevices.com

LOGICAL DEVICES

AMPLIFIER SPECIFICATIONS

Techron’s new brochure fea-
tures twelve power amplifiers
for power utilities, research,
industrial and medical appli-
cations including magnetic
resonance imaging. The am-
plifiers operate in power
ranges from 50 to 2800 watts.
Techron products are used
also for chemical analysis,
space exploration, vibration
test systems, radar installa-
tions, automotive research,
particle acceleration studies,
and noise reduction research.

TECHRON

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

CIRCLE 338
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DIRECT CONNECTION ADS

NEZLPRESS

SIiERRA
PROTO EXPRESS

THE HIGHEST TECHNOLOGY IN MULTILAYER PROTOTYPES

Impedance Control Boards

Buried & Blind Vias
Polyimide Multilayer
Full Body Gold

1108 West Evelyn Avenue, Sunnyvale, California 94086

Phone: (408)735-7137 - FAX: (408)735-1408 - MODEM: (408)735 9842
E-mail: protoexpressézinternetmci.com

FTP Address: ftp:protoexpress.com

HIGHEST OVERALL CUSTOMER SERVICE RATING

VISIT OUR

PCMCIA
Metal Core & Thermobonded P(B's
Up 10 22 Layers
Multichip Modules
NEW WEB SITE

T
0express.com

CIRCLE 407

don't try
this
at home.

g;‘f '

You might get tied up in knots attempting
specialized, capital-intensive flex circuit
assembly in-house. Trust the experts chosen by
the world's leading electronics manufacturers
for SMT, Chip-On-Flex and Flip-Chip-On-Flex.
Call and ask about our FastPro™ prototyping
services offer for first-time customers.

Sy,
e e
"Nection

www.smartflex.com
14312 Franklin Avenue )
Tustin, California 92780 e,
b Tet 714.838.8737 y
Fax 7145736918 [

SMARTFLEX SYSTEMS INC.

TRemrerARLEE

CIRCLE 415

ELEGTRONIG
DESIGN

New Products/Services
Presented By The Manufacturer.
To Advertise,

Call Kimberly A. Stanger
At 201/293-6080

Modem Your
Gerber Files To Us
Before 9:000m EST,
We Will Fabricate & Ship
The Boards Same Evening

Abse. Augibalile:

t.nogwsswmo\mﬁm 4 24 Hrs. Modems l

a SMOBC B LPI a Seective & Bondable Gold

4 Single Through Mutilayer P(B's 4 Instant Quotations

/\l,fjx OGIC

NOLOG I E S

Tel: (408) 727-3500 - Fax: (408) 727-730

1p:# www nealogic com

NEXLOGIC CIRCLE 412

(:) "OURNAE,
OTO-TYPE PC |

P
BOARDS IN 12 HOURS*

Modem your gerber data to us before 9 am EST
and receive your boards the next morning.

ALSO AVAILABLE: *FOR MORE DETAILLS, |
« Proto-Type to Production ~ CALL: (800) 493-9905

Quantities Tel: (847) 290-8697
* SMOBC and LPI FAX: (847) 290-8691
« Gold/Nickel Plating Modem: (847) 290-8694
« Scored Panels
« Single to Mulﬁl;\ayers
« Blind & Buried Vias

| * Electrical Testing
* UL Approved
| *Instant Quotes

.5 P¥30s / , OUTSTANDING PERFORMANCE AT A REALISTIC PRICE el T
Upoa S e RN ‘ FpF\ FOR MORE INFO OR TO ARRANGE email: wwwzworld.com
o B e &V&_ogﬁ ' S C N E( \ /[ VOUR 30 oAY PREE TRIAL, CALL L
s . s . For immediate information, use our 24-Hour AutoFAX.
= ° T 1 800 838 8012 Call 916.753.0618 from your FAX. Request catalog #18.
OVERNITE PROTO'S CIRCLE 408 SIGNUM SYSTEMS CIRCLE 405 Z-WORLD ENGINEERING CIRCLE 404 |

SO0CT196

In-Circuit Emulators

80196 « 8051 » 80186 « 18

DSP e HPC « 8085 » 2380

FROGRAM AND

DATA MEMORY

REAL-TIME
TRACE FILTERING

M_ FREE!
P 10-DAY .
TRIAL
TRY BEFORE
YOU BUY

WINDOWS
& MOUSE
USER INTERFACE
FREE USER SUPPORT

EXTERNAL UNIT WITH NO PLUG-IN CARDS

(-Programmable
{ontrollers

The Miniature Controller
y Specialist since 1983

-World provides a complete software
and hardware solution for embedded systems and
control applications. Our low cost miniature con-
trollers provide a variety of digital 1/0, ADC, DAC,
and RS232/RS485 communications. For only $195,
our Dynamic C™ integrated C development system
allows you to create real-time muiti-tasking pro-
grams up to 512K (approx. 20,000 lines of C code).
Controller pricing from $79. Quantity discounts
start at 5 units.

2900 Spafford St.
Davis, CA 95616




DIRECT CONNECTION ADS

DECISION

as to who gives you the best value?

60 290 | 390 | 450
90 | 330 | 420 | 500

30, 250 | $330 | $415 30 $770 $995/8125
120| 360 | 470 | 540

IS YOURS!

so 870; 1150/ 1350
960 | 1300/ 1600
120 1000| 1450/ 1800

inc

30 | 649 | 790 | 900
60 | 749 | 850 ¢
90 | 795 | 995 | 1200 a
120| 850 | 1095 | 1350

* Same Day Prototype * Pfolo'(po to Production
¢ Instant Quotes

* SMOBC & LPI

¢ Scored Panels

* Electrical Testing

Acgutrace CALL US TODAY AT: 1-800-600-6611 408-748-9600

30 | 950 | 1275] 1595

" 60 | | 1025| 1495 1875
90 | 1280 1725 2150
120 1405 1875 2325

EXTRAS e Pholoplomng . Gold . Teslmg
Services

* Complete CAD(DFM

* Gold/Nickle Plating

* Blind & Buried Vias

* SMT & Thru Hole Assembly
* UL Approved

FAX: 408-748-1982 MODEM: 408-748-9605

ACCUTRACE

CIRCLE 400

In-Circuit

EMUL166-PC Emulator

Real-Time Microprocessor
Development Tools

Call (408) 866-1820 for a product brochure
and a FREE Demo Disk.
Information is aiso available via Fax, call our
24-hour Fax Center at (408) 378-2912
Visit our web site- http://www.nohau.com

Soe EEM '97- pages D 1274-1282
51 E. Campbell Avenue

nOHau Campbell, CA 95008-2053

CORPORATION  E£mail: sales@nohau.com

NOHAU CORPORATION CIRCLE 406

DOMINATE!

Data Acquisition &

Control DSP Solutions

The PCI32...an
ultra-high per-
formance IBM PC
plug-in copro-
cessor featuring
the TMS320(32
DSP processor. o
- 132 MB/sec. PCI BUS Interface Dt
- Intrument-grade analog 1/0 " "
- Suited for real-time control PID, Complex

Control, Data Collection & Manipulation
- Lite Developers Kit at $1495 (Board, C++

Compiler & Libraries)
+ We sell the most highly integrated & cost

effective DSP Boards in the business.

Call & find out why... 818-865-6150

Fax: 818-879-1770 EMAL: techspridinnovative-

dsp.com Web:http:\\www.

dsp.com

New 17" SVGA CRT
Industrial Monitor!
From MiTAC Industrial Corporation

High resolution (1280x1024) 17" SVGA CRT with 15.8"
viewing area featuring a heavy duty aluminum chassis
with NEMA 4 rated front panel. 19" rack- or panel-
mountable, cooling fan, front panel controls, 0.28dpi.

Designed for harsh environments where quality and low
maintenance is required. Optional touchscreen available.
For pricing and ordering information on the MIM-270,
call 800-MiTAC95 (648-2295)

. WMMI&&

100% final tested before shipment
* Power ratings from 2.5 to 24.0 VA
* 4,500 Vrms hipot rating

® 3521 North Chapel Hill Road
McHenry, IL 60050
Tel: 815-385-2700  Fax 815-385-8578

L\ INNOVATIVE INTEGRATION MITAC 2 Prom Magnetics, Inc. e ror s o
INNOVATIVE INTEGRATION CIRCLE 413 | | MITEK, INC CIRCLE 418 | | PREM MAGNETICS CIRCLE 403
ta™ Sieowee Speed Your Product to Market
Producn of 1995 CHICAGO 1 ,
| circuirs
Single Board CORPORATION
Cgmputer Proto-Type to Production
with DOS and Excellent Quality at Best Value

Utilities $195

* 8 Mhz V-25 + Processor
* 512 KB RAM

® 256 KB Flash
» 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 comparible computer * download in £xe
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.

]K microsystems z e

1275 Yuba Ave., San Pablo,CA 94806 « 510 236-1151
fax 510 236-2999  http://www.dsp. oom/ptmtcro

LUK MICROSYSTEMS _ CIRCLE 402 |

CHICAGO CIRCUITS

SERVICES:
* INSTANT QUOTES * QUICK TURN PROTOS
* SMOBC & LPI * GOLD / NICKLE PLATING
* SCORED PANELS * BLIND & BURIED VIAS
* UL APPROVED « ELECTRICAL TESTING
EXTRAS:
Photoplotting » Gold « E.T. « Below 8/8 Line/Spacing

FER:
SPECIAL gfm -

o sided: 10 IE g”-
3 days uP 1° i
4-Layer 30 q.in-
5 days UP to Pl

! For information call:
Tel: (847) 238-1623

Fax: (847) 238-9160 Modem: (847) 238-1728

CIRCLE 417

MOSAIC INDUSTRIES

With the QED Board

C Programmable Computer Saves Time and Effort

¢ Onboard hard and soft control dozens of analog
and digital I/O lines, serial 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 availablc 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.
28388 5437 Central Ave., Suite 1 » Newark, CA 94560

CIRCLE 419




DIRECT CONNECTION ADS

REPEAT IT! REPEAT IT!

REPEAT IT!

You've developed a strong image for
sour 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
June 23 5/14/97
July 7 5/29/97
July 21 6/11/97
August 4 6/25/97
August 18 7/9/97
September 2 7/24/97
September 15 8/6/97
October 1 8/22/97
October 13 9/3/97
October 23 9/12/97
November 3 9/24/97
November 17 10/8/97
December 1 10/22/97
December 15 11/5/97

Palm-Sized PC Loaded with VO
Imagine getting serial, disk, digital, and analog /O
all on a palm-sized PC! We also threw in DOS
6.22, CAMBASIC, networking, flash file and diag-
nostic software. No memory to buy - it has DRAM,
SRAM and flash. Standalone or ISA bus operation.
-40° 1o 85°C. Starting at $375 in small quantities.

O

Octagon Systems Corp.
6510 W. 91st Ave., Westminster CO 80030
Tel: 303-430-1500, Ext. 4200
Fax: 303-426-8126
www.octa.com

OCTAGON SYSTEMS CIRCLE 416

DASO0A &

.l-

500 MS/sec, 8 bit, A/D ISA boardq
500MHz znalog bandwidth
2 analog input channels
Memory expandable to 1GB

200 MB/sec Auxillary Bus

Compatible System Components Available

Tel:(909)734-3001 » Fax:(929)734-4356
sales@signatec.com
http://www.signatec.com

We Supply Solutions!
SIGNATEC

CIRCLE 410

A-Core" s A-Engine”

m PRICES START AT

$79aty 1 + 328 oem
« High Performance, Compact, Reliable
« Easy to program in Borland/Microsoﬁ C/C++
.e A-Core
A-Engine
AMD18SES

We have 20+ Low Cost 16-bit Controllers with ADC,
DAC, solenoid, relay, PC-104, PCMCIA, LCD, DSP
motion control, 10 UARTs, 100 1/0s. Customer
boards design. Save time and money.

Trery

TERN, INC.

216 F Street, Ste. 104, Davis, CA 95616, USA
Tel: 916-758-0180 * Fox: 916-750 0181
N‘p /www.ermn.com
tern@netcom.com

CIRCLE 401

O 2 Sopnks
JAVE1[e] /] SURF SHOP

Test and Development Boards
Fer: Metoreois 88380

inte! ISSEX

PACIFIC SOFTWORKS CIRCLE 414 |

AC/DC, DC/DC Power Supply
Peak-Peak Noise Meter

*Four Channel Differentical P-P PARD Meter.

*Bandwidth: 200K/2M/50MHz. p
*LCD Display & PASS/FAIL Check. ('3 55000
*GPIB & RS-232C Interface. —

PRODIGIT ELECTRONICS
TEL:886-2-918-2620 http://www.prodigit.com
FAX:886-2-912-9870 E-Mail:sales@prodigit.com

PRODIGIT ELECTRONICS CIRCLE 411

Electrical Battery
Contacts & Terminals

e CAD Design and Prototypes
e Applications Engineering for
Design Assistance

e Competitive Pricing

»
-

| T
e B

-

For turther l:mmntlu call:

PacCNC. pro:616671-1268

0-1640 Lake Michigan Dr FAX: 616 677-1269
Grand Rapids MI 49544 email: paccac@ix.netcom.com

CIRCLE 408

PacCNC



— Just Released —

Roark’s Formulas for Stress & Strain on Windows®
See special offer below

You're 20, 50, 100 times more productive when you use Roark & Young on TK.

aark & Youns
R TK

uTS

&,ﬂwal‘?

Easy to Leam, Easy toUse Roark & Young on TK gives you a
nice and compact report, plus the inputs and outputs are
neatly organized. You don't get lost in page after page of
output as in an electronic handbook or a scratch pad

Includes every table in the 6th edition.

Shows plots of deflection, stress, bending moment, shear force,
and cross sections at the touch of a key — no setup required.
Handles superposition of loads

And now with TK for Windows:

¢ Use multiple fonts, cut & paste, the clipboard, and
more Windows features.

*  View multiple windows/plots at one time.

*  Learn quickly with the on-line interactive tutorials
side-by-side with your TK

“The ability of TK Solver to ‘backsolve’ - that is to let the user change an
unknown, such as deflection of a plate, to a known or specified value and then
let a dimension such as plate thickness become an unknown and solve again
the set of equations with no further effort on the part of the user — can only be

described as a designer’s dream.”

Professor Warren C. Young,
Author of Roark’s Formulas.

New Menuing System!

You've heard of paint-by-numbers. Now you can select-by-pictures.

Outer edge supported,
inner edge guided
o __, l_
l Externally created concentrated
angular displacement

¥ 1 Y

Reqularly
$1190

$595

Roark & Young onTK *
TK Solver

Call for quantity discounts and network pricing
30-day Money Back Guarasitee¢

Formulas fo: Stress and Shain - Roark _Young (6th Ed}-Ver 1.12
SelesSion: 1 of 3

1a Uniform Radial Force

1a Uniform Radial Force
{® 16 Unitoim Edge Moment
[® 1c Radial Displacement
{8 1d Edge Rotation

Table 30 - Formulas tor hending and membrane
siresses and deformations in thin walled

prossuie vessels
1. Pertial sphevical thalls

(I— (D (R (R

Special
$699
$199

* Price includes TK Solver for Windows (requires Windows 3.1 and 4 ME RAM) or TK Solver 2.0 for DOS

Penton Education Division
1100 Superior Avenue
Cleveland, OH 44114

(800) 321-70083, (216) 696-7000
FAX (216) 696-4369




RATES: $180 PER COLUMN INCH, COMMISSIONABLE TO AGENCIES
MATERIALS
Ad material to: Penton Publishing, Classifieds Dept.
Attn.: Jon Eggleton, 1100 Superior Ave., Cleveland, OH 44114

~ ELEcTRONIC DESIGN ENGINEERING CAREERS

SALES STAFF
Recruitment Sales Rep.: Jon Eggleton
(800) 659-1710, (216) 931-9832
FAX: (216) 696-8206

Grab the attention '
of over 165,000
Design '

& Development
Engineers and
Managers of
EOEM products & b
systems. '

Let Electronic )
Design, the #1
magazine in the
market work for
you to fulfill your ]
recruitment needs.
b
To reserve space
in the next b)
available issue
contact: ]
Jon Eggleton
at .
Tel: (216) 931-9832
(216) 696-8206 P

With more than 35 years of designing ond manufac-
furing generators and engine powered tools for the
worldwide market, Generac offers creative
individuals unmatched opportunity

within an aggressive engineering-

driven environment.

Sr. Electronic
Design Engineer

We are Iookinq for an individual who 3
has 3+ years’ background in elec- o
tronic product design and develop- : i
ment utilizing both analog and digital

circuitry. Experience with SMPS design, PID

loop confroﬁ inverters and microprocessors a defi-
nite plus. Key individual will be responsible for taking
a project from conception through to production. A
BSEE with strong mutL> skills {s domain) is required.

Sr. Software Development
Engineer

We are looking for an individual who has 3+ years’
background developing real time structured code for
microprocessor designs. Experience in developing
microprocessor routines which will incorporate PID
controls, rms measurements, monitoring, digital
fillering and communications a definite plus. A
knowledge of C++, Visual Basic, higher level
languages, editors and development tools is
required. Key individual must have a CS or BSEE with
strong math skitls.
Generac is pleased to offer an aftractive compensa-
tion/benefits/bonus plan that recognizes and
rewards your coniribution to future growth. Please
send/fox your resume to Generac, P.O. Box 1611,
Waukesha, Wi 53187; FAX: 414-544-1241. EOE

FOR THOSE

GENERAC WHO WANT

The Reliable Ones MORE

Protessional representation from award-winning recruiting
firn with 355 affikate offices in the US. & Canada :
needs for BSEE's experienced n PLC/DCS controts, PCB &
Wire Hamess Dsgn, Analog/Digital HW & SW Dsgn Engrs.
Salanes $45-65K. FEE & RELOCATION PD. Curent resume
to: J. GIFFORD INC., 5310 E. 31st St, #1203, Tulsa, OK
74135, 918-665-2626, FAX 918-665-2800 Web
Address: www jgfford.com  E-Mai: jobs @ jgifford.com

ELEC DSGN ENGINEERS R e

PRI operates Search Support Center for 400 Search
Offices Nationwide. High Demand for Embedded
Controls, Sensors, Power Supply, Communications
Eq, Automotive & a myriad of other Design &
Development fields. Jr. to very advanced. $45-
100K+, ALL FEES PAID Contact Jerry or Mark at
Professional Recruiters, Inc., 7253 Grover, Omaha,

NE, 68124. 1-800-999-8237. Fax: 402/397-7357.

Circle no. 240 on reader service card Circle no. 241 on reader service card

Reach today's global decisions makers in Electronic Design.
Grab the attention of over 165,000 Design & Development
Engineers and Managers of EOEM products & systems.

July 21st ISSUE HIGHLIGHTS
e Communications: Wireless Data Technology ® Consumer Electronics

Let Electronic Design work for you to fulfill your recruitment needs.
For further information, contact JON EGGLETON

at (216) 931-9832 or fax (216) 696-8206
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Publisher. John French
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25kHz to 2500MHz
from $/ 50

ULTRA'REL
MIXERS

5-YR. GUARANTEE * 5]

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

SBL SPECIFICATIONS (typ.)
Frequency Conv. Loss Ilfx')qlation (dB) LO LBev;al Price,$ ea.
B m)

S . - Mode M - 10qty.
applications. Under severe operating conditions, they have ) (@) Lo (10aty)
earned the reputation as the world’s most widely accepted S 100 o8 4 W 4 e
mixers, based on quality, consistent performance in the field, SBL-1Z 10-1000 6.5 35 25 47 7.25
and lowest cost. SBL-1-1 0.1-400 55 45 40 47 7.25
e ® : SBL-3 0.025-200 5.5 45 40 47 7.25
In addition to the Ultra-Rel® diodes, each SBL contains e SBL-11 52000 70 35 30 +7 1878
components that can withstand the strenuous shock and SBL-1LH 2-500 5.8 68 45  +10 565
vibration requirements of MIL-STD-28837 along with more . g&}x‘lﬁ‘ (’1'8:‘1’880 g'g % gg ::g ?'gg
than 200 cycles gf thermal shock extending from -55°C to +100°C. ggL.zm ?.;g 58 ga gg ”8 8:28
Every Ultra-Rel® SBL mixer carries a five year guarantee. L-3 0.07- 4. +1 8.2
Unprecedented 4.5 sigma unit-to-unit repeatability is also = Te? - ORI
guaranteed, meaning units ordered today and next year will SBL-1ZMH 2-1100 65 40 25  +13  11.70
i i i i e SBL-2500H  5-2500 6.0 44 4 417 31.90
provide performance identical to those delivered last year. « SBL173SH 51200 59 35 35 117 5065

Tougher SBL mixers, spanning 25kHz to 2500MHz, with +7dBm, + IF not DC coupled
+10dBm, +13dBm and +17dBm (LO models), are priced from
$4.50 each (qty. 10) and are available only from Mini-Circuits. * ULTRA*REL® MIXERS 5 yr. Guarantee

Don't settle for a substitute or equivalent...insist on Ultra-Rel® SBLS. with extra long lile due to unique HP monoiithic diode constructior,
e s . .. . 300°C high temp, storage, 1000 cycles thermal shock, vibration,
Mini-Circuits...we’re redefining what VALUE is all about! acceleration, and mechanical shock exceeding MIL requirements.

[JMini-Circuits - .0

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET hitp://www. minicircuits. com CIRCLE READER SERVICE CARD
For detailed specs on all Mini-Circuits products refer to » 760 -pg. HANDBOOK « INTERNET « THOMAS REGISTER « MICROWAVE PRODUCT DATA DIRECTORY * EEM

ISO 9001 CERTIFIED .
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The Cleanest 14-Bi
800kss ADC

LTC1278 LTC1279 LTC1409 LTC1410/LTC1415

7892-2 78923 7819 9221
X X X

| |
1000 1200

LTC1419: The only choice to upgrade your 12-bit
communications system to 81.5dB SINAD and 95dB SFDR.

Set your high speed communications system above the  it's offered in 28-pin SO and SSOP packages.
rest. Why settle for 12-bit performance when you can reach The LTC1419 excels in high speed communications
for clean 14-bit performance in an affordable, high speed systems, IF down conversion, undersampling and multi-
analog-to-digital converter? Once again plexed data acquisition applications.
you have a new choice in Data KEY SPECIFICATIONS Never before has an ADC delivered
Conversion: Linear Technology. this level of performance at this cost
The LTC1419 eclipses other 12-bit v +1LSB DNL; +1.25LSB INL,  EETtEEESTEith
and 14-bit sampling ADCs by offering and No Missing Codes Try the LTC1419, get clean 14-bit
unprecedented dynamic performance. v 81.5dB SINAD, 95dB SFDR performance at a down-to-earth price.
ARSIl 7 150nw fiom <5V Supplics R
wi : an a Lol cCarthy Blvd., Milpitas,
800ksps. That and 1LSB, “no missing SGAFTEEIP GO 50 95035-7417. 408-432-1900.
codes” operation make this a simple and Fax: 408-434-0507. For literature only,
cost-effective solution for upgrading the performance of call 1-800-4-LINEAR. www.linear-tech.com
12-5it data conversion systems. This ADC only consumes o . = @ @ edemarksof
150mW from a +5V supply and has the smallest footprint—  Licar fechnoloss Compration.
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