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Taking the,lead
BIofction.

In volumge

FLEX rocks in high volume.

j FLEX® programmable logic takes the lead in offering low-cost,
g - B high-performance solutions for all your volume production
requirements. With the FLEX 6000 and FLEX 10K families,
Altera provides the ideal solution for your next gate array design.

AEX

Low-cost ticket to high performance.

The FLEX 6000 family offers the industry’s lowest cost per gate.
With the OptiFLEX™ atchitecture, FLEX 6000 minimizes die size
while maximizing system performance and design efficiency.

If your cost-sensitive design needs on-chip memory or higher density,
FLEX 10K takes center stage. The unique embedded architecture
combines with FastTrack Interconnect™ to give you the best mix of

density and performance at a price that's a hit for volume production.

Both families offer 3.3 V and 5.0 V supply voltage options and
advanced packaging, including ball-grid array (BGA).

@ Copyright 1998 Altera Corporation. Altera, FastTrack Interconnect, FLEX, FLEX 10K, FLEX 6000, MAX+PLUS Il
OptiFLEX, and specific device designations arg trademarks and/or service marks of Altera in the United States
and other countries, All other trademarks and service marks are the property of their respective holders
All rights reserved

For specific pricing, contact Altera or your local distributor.

Rock and roll with MAX+PLUS II.

Our easy-to-use MAX+PLUS" Il development system is optimized
for greater design flexibility, and fully interfaces with all major
EDA design tools. Regardless of your design flow, synthesis has
been tuned to give you the best quality of results.

i Family l Supply Voltage vDensilyRange Logic Elements | On-Chip Memory | Price
s 1 -  Sabici {

FLEX 10K |33Vand50V 10,000 to §76tc 12,63 |6 Kbits 0 40 Kbits | $7.50"
| 1 versions available | 250,000 gates | embedded RAM
FLEX 6000 | 3.3V and 5.0V 16,000 te 1,320t0 1,960 | Logic only $6.50 "

| versions available | 24,000 gates

*EPF10K10A volume price projection, end 1988. Contact A tera for pricang or other FLEX 10K devices
**EPF6016A volume price projection, end 1498. Contart Altera for pricmg on other FLEX 5000 duvicas

Get plugged in.

Visit our web site to download the latest Device Mode! Files or
to order a 1998 Data Book with complete information on the
FLEX 10K and FLEX 6000 device families — and get ready to rack.

—

@& altera A N
’ .com/guitar —
1-800-9-ALTERA p, ’dv
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Reach the stellar speeds of Gigabit Ethernet.

HP is ready in volume with the full
range of Gigabit Ethernet
components that meet your needs
for high-performance design.

Now you can deliver your systems to the
universe because HP is shipping the
Gigabit Ethernet products you've been
waiting for.

HP’s complete physical-layer solution
includes short-wavelength (SWL) VCSEL
and long-wavelength (LWL) F'P. laser
transceivers, 10-bit SERDES ICs, and hot-
pluggable SWL, LWL, and copper GBICs.
You can also increase your port density
with our small form factor transceivers.
All this means you can choose exactly the
components you need, and get your
product to market at virtual light speed.

Which is exactly why leading Gigabit
Ethernet networking companies choose
HP. These companies know that when
you buy a fiber optic component from HP,
you get more than just a part. You get a
partner - one that’s fully committed to
your success, with the superior quality,
responsive distributor service, and helpful
applications support you've always come
to expect from HP.

To find out more, just transport yourself
over to our website.

www.hp.com/info/gigabit
(é HEWLETT®
ﬁ PACKARD

[ Expanding Possibilities |
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For the latest
technical data,
application briefs
and how to order
evaluation boards
visit our website.
Or call
1-800-537-7715
ext. 9976
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Simplify. Integrate.

1997 Advanced Micro Devices, ine. AMD. the AME S and o > - c O thes respective hokirs




AMDZN

Am29DL800

The Am29DL80O,

the industry’s first zero-
power, true simultaneous
g read/write flash device
ﬂm} QOur flash family offers a
number of product and
packaging options—
including miniature cards—
from which to choose.

True Simultaneous
Read/Write Flash.

In design, it's certain simplifications, certain perfect little
integrations that give you the opportunity to really
shake things up. Take for example, the Am29DL800,
AMD’s zero-power, 2.7-volt-only flash memory device.
Now designs that had required multiple memory
devices—like EEPROM, SRAM, EPROM or ROM—
can achieve the power and simplicity of a single chip
solution. The very solution you'll find driving a whole
new generation of advanced high-
performance (90ns) communication

and embedded systems. What you

won't find however, is any latency

This remarkable 3 A
conceptcellphone/PDA  period between read and write
from Gingko Design isn't
yet available, but the flash
technology that's making

it possible is. Today .
From AMD also exceptionally low. So you can

operations. Power consumption is

keep designs compact and nimble. And have plenty of
room to integrate that most alluring quality of all: the
amazing. To find out more of what's possible with AMD'’s
family of flash products and the architecture of the future,

give us a call at 1-800-222-9323 or visit our Web site.

g ok AMD Y

P

www.amd.com



on’t work

With the NEW TAS CDMA Automatic Test System
(CDMA-ATS “) — You can be done for the day without being
finished with your testing! That's because COMA-ATS is a complete
testing solution that automatically performs comprehensive tests on
CDMA mobile phones and presents the results in an easy-to-read.
easy-to-understand format — whether you're there or not.

In the past, implementation of a comprehensive test system has required

complex and unwieldy test setups. Test automation required enormous

investments in test software development and maintenance. resulting in
the diversion of precious
engineering resources. TAS
CDMA-ATS solves these
problems and allows faster, more
trouble-free deployment of CDMA
products and technology.

UtzasS%

Telecom Analysis Systems, Inc.

-~ Jate, Kate...

TAS CDMA-ATS combines field-proven TAS instruments with powerful,
flexible TASKIT/COMA Automatic Test Software to yield an integrated test
system that works with commercially available base station emulators.
The system includes easy-t.-use pre-defined test procedures for industry
standards defined = * A, ANSI, & CDG. CDMA-ATS also supports
modification of pre-defined test procedures and creation of fully custom
test suites.

TAS CDMA-ATS includes the instruments that emulate multi-path
fading, carrier-to-noise, and carrier-to-interference conditions in both
cellular and PCS bands. Together, these instruments provide unsurpassed
accuracy, repeatability, and reliability.

MA-ATS is based upon TAS’ over
15 years of experience providing mission-
critical automatic test solutions to leading
communications equipment manufacturers
So if yeu're tired of toiling day and night
over your existing test setup, put TAS
CDMA-ATS 1o work.

You can rest assured that you have the
most powerful solution available for COMA
modbile evaluation.

34 Industrial Way East = Eatontown. NJ 07724-3319 = Phone: (732) 544-8700 = FAX: (732) 544-8347 = Email: sales@taskit.com ® Internet: hitp://www.taskit.com
READER SERVICE 202
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44 Hardware Design And Software Tools Grow
From One Source

* Processor architecture can be de-  £))']34
fined at the same time designers cre- STORY
ate the tools to write the code.

50 EMBEDDED SYSTEMS: Designing The Next
Step In Internet Appliances

® Web-enabled information appliances are
showing up in many places, but the challenge is

supplying web pages with dynamic content. Performance

COMMUNICATIONS TECHNOLOGY

69 Information Appliances: From Web Phones To
Smart Refrigerators

¢ Embedded information processors are
spawning many unexpected applications as
they use LAN and Internet protocols to com-
municate across almost any network.

Breakthrough ........37
* New structure creates
« practical tunneling
transistor that
promises increased
computer speed and
gensor accuracy

 More and better elec-
tronics may give next-
gen autos 100+ MPG
efficiency

* Batch processing
yields high-current, low-
cost, magnetically oper-
ated relays that can be
mounted on circuit
boards

Info Page ...........10
* (how to find us)

Index of Advertisers .1460

Service Card ....160A-D

89 Graphics-Optimized DRAMs Deliver Top-Notch

* RDRAMs,. SGRAMs, DDR SGRAMs, and

59 EMBEDDED SYSTEMS: Conference Covers A
Wide Perspective

* Comprehensive technical program explores
the use of PC technology and the Internet, and
techniques for better project management.

| DIGITAL DESIGN Reader

other new meniories answer the demand for
faster speeds at lower powen.

102 Update On Memory Cards
e MultiMediaCard: A new divection in the mi-

gration path of memory modules.
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If you're hunting for high-quality, reliable surface mount LED lamps, QT Optoelectronics
can help you track them down.

We have an extensive line of surface mount LEDs in most industry standard
packages, including 0603, 0805, 1206, and PLCC-2. Our SMD lamps are available in
different colors and bicolors, with clear or diffused lens, and wide viewing angles to
meet a range of industrial and consumer product applications.

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.

OPTOELECTRONICS

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

Hunting For SMD LEDs ?

READER SERVICE 114
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ne Powerful Web Site.

Power-One’s on-line PROBE helps you select
the right power supply for your application.

[QPﬂlllL'l'-ﬂllee NCN N BTN T ]

power syrpiies TN ORI TN TN

Proec

Locate AC/DC and DC/DC Products

Locate AC/DC Products
¢ LIy PN Prodiuct requirements below.

ER OF YOLTAGE OUTPUTS
TOLTAGE RANGE (Enter valwes from 3.8
> High ¥y
tar & s10gle voltape In the LOW box,)
Start AC/DC Froduct Selector |

Locate DC/DC Products

our Requirem

. el -t
Dcpaef‘ﬂsvs 05?381455‘5 .
- -
e oc\oe X 0eADE
. cO~VERrE~ y »: CONVERT R u&

www.power-one.com

AC/DC and DC/D Dne to 4000 ¥

®
POWer-one
DC/DC Converters Over 100 Models from 1-30 Watts ﬁ

AC/DC Linears Over 70 Models from 6-260 Watts p”mer s”ppL Ies
AC/DC Low-Power Switchers

Over 100 Models from 30-250 Watts
AC/DG Mid-Power Switchers | Over 30 Models from 225-550 Watts 740 g&')'“ 7‘22“;’4;?“;;:;";&“' '; g:‘(‘; (7)20 12
AC/DC High-Power Switchers |  Over 10 Million Configurations from 500-4000 Watts il e

READER SERVICE 182



Vw212 PowerTrench” MOSFETs

InCcrease
wd EXtend

Cut DC/DC converter losses and increase efficiency
Fairchild’s advanced PowerTrench process produces Best-In-Class
Rps(on) MOSFETs tailored to minimize on-state resistance without
compromising switching performance. PowerTrench MOSFETs
feature low Ry, combined with low gate charge (Qg) resulting
1n exceptional efficiency in low-voltage synchronous DC/DC
converter applications. Fairchild’s PowerTrench family of MOSFET
products are available in SO-8, and SuperSOT™ 8 packages—
the smaller footprint alternative optimized for power and

thermal handling.

PowerTrench”
MOSFET

Contact us for your Fairchild PowerTrench MOSFET
Information Package, literature number 570244-001

1 =888 =522 :58uld

www.fairchildsemi.com/offer/dpst/powertrench

L e AR
FAIRCHILD
SEMICONDUCTOR™

Efficiency

Efficiency of 3.3V Output Using Max 786 @ 12V input

92% -
90% -
88% -
86% -
ol Competitors’ Equivalent Product
82% -
80% -
78% i i 1
[ 0.5 1.0 15 20 25 3.0
Output Current (A)
PowerTrench MOSFET Product Family
SO-8 Parts | Part Type Ros(on)
|
| FDS6670A 8.0 mQ
| FDS6680A 9.5 mQ
| FDS6690A | 13.5mQ
| FDS6612A 22.0 mQ
SuperSOT-8 Part
FDR4420A 9.0 mQ

READER SERVICE 135



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

RALTRO1)
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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Distribution The Enginecring Perspective 1997

FLECTROMIE Reeien

#1: Source for Design

Diseribution: The lnghn‘rin- Perspective 1997

new products for prototype d.-ign

P@r;ll irt Nlovare
" #1:Service Leader

Readers Pick the Leaders Survey, 1995

'-'V'PL 6 @
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#1: Ewmer's?m

' Brand Awareness and Preference Studies, 1996

Digi-Key Corporasion
701 Brooks Ave. South
Thief River Falfs, MN 56701
Toll-Free: 1-800-344-4539 * Fax: 218-681-3380
Order Online www.digikey.com
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Ultra Bright

LEDsS

Featuring:
* Brightness up to 18,000 mcd/m2

e Colors from 567 to 644 nm

* Surface mount and through hole
- Taping and binning available

- Expert technical support

Standard bright lamps and
displays also available

purd 408.523.8218

email@purdyelectronics.com
ELECTRONICS -
CORPORATION www.purdyelectronics.com

Supporting electronics manufacturers for over 65 years

READER SERVICE NUMBER 184
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Bliley has developed two important and
umquely new Crystal Oscillators for telecommunications
; and other specmhzed applications. B
You can review each interactively [ S
@' on its direct-to-product web address. i‘/
Here are their bighlights
NV45A (OCVCXO0) 1"x1"x.5"| T79C (TCXO) SINGLE DIP

High stability over 2 wide High stability over a wide
temperature range. Small footprint temperature range. High reliability.
reduces PCB. space. Low cost, low Hermetic seal. Square Wave, fast
power consumption, hermetic seal. ~ | rise/fall time. Drives 10 TTL loads
maximum. HCMOS compatible.

Range: cy

Range: 2.5 MHz to 20 MHz mgﬁf" 1 MHz to 40 MHz
Terfperature  +6 x 10°8 gver Temperature +1.5 ppm maximum over
Stability: -30°C 10. +70°C Stability: . —40°C'to +85°C

Output: HCMOS or TTL Quitput: v#?{egg%angecmos or
‘Direct-to-Product Direct-to-Product

Web Address: www.bliley.com/nv45ahtm | Web Address:www.bliley.com/79c.htm
The Bliley standard of dynamic, siygle-source capability is a tradition
of consistency in performance, specifications, reliability.and
engt’neermg service. These qualities are amply expressed in our
remarkable new oscillators. Check them out.

BLILEY ELECTRIC COMPANY

2545 West Grandview Boulevard, PO. Box 3428 ¢ Erie, PA 16308-0428
Tel: (814) 838-3571 * Fax: (814) 833-2712 * E-Mail: info@bliley.com
Web Address: http:/www.bliley.com

READER SERVICE NUMBER 119

APRIL 1998
China Telecom 2000 Conference, Apr. 7-8.
Holiday Inn Capitol, Washington,
D.C. Contact Information Gatekeep-
ers, (800) 323-1088; (617) 232-3111; |
fax (617) 734-8562; e-mail: igi-
boston@aol.com; www.igigroup.com.

20th IEEE International Conference on Soft-
ware Engineering, Apr. 19-25. Kyoto Inter-
national Conference Hall, Kyoto, Ja-
pan. Contact Koji Torii, Graduate
School of Information Sciences, Nara
Institute of Science & Technology,
8916-5 Takayama-cho, Ikoma-shi,
Nara-ken 630-01, Japan; +81 7437-2-
5310; fax +81 7437-2-5319; e-mail:
torii@is.aist-nara.ac.jp.

|

DSP World Spring Design Conference,
April 21-23. Santa Clara Convention
Center, Santa Clara, California. Con-
tact Liz Austin, Miller Freeman Inc.
(888) 239-5563, (415) 538-3848; e-
mail: dspworld@mfi.com; www.dsp-
world.com. ‘

Southeastcon ‘98, April 24-26. Hyatt
| Regency, Orlando International Air- ‘
port, Orlando, Florida. Contact
Parveen Ward, ECE Dept., University '
of Central Florida, Orlando, Florida
| 328186; (407) 823-2610; fax (407) 823-
| 5835; e-mail: pfw@ece.engr.ucf.edu. ‘

‘ 16th IEEE VLS| Test Symposium, Apr. 26-30.
Hyatt Regency Monterey, Monterey, ’
CA. Contact Rob Roy, Intel Corp.,
MS:JFT-102, 5300 Elam Young Pkwy., |
Hillsboro, OR 97124-6497; (503) 264-
3738; fax (503) 264-9359; e-mail:
robroy@ichips.intel.com.

| IPC Printed Gircuits Expo ‘98, Apr. 26-30. |
Long Beach Convention Center, Long

| Beach, CA. Contact Dan Green, The |
Institute for Interconnection & Pack-
aging Electronic Circuits, 2215 |
Sanders Rd., Northbrook, IL 60062-
6135; (847) 509-9700 ext. 371; fax (847)

| 500-9798.

MAY
100th ACerS Annual Meeting & Exposition,
| May 3-6. Dr. Albert B. Sabin Conven-
tion Center, Cincinnati, Ohio. Contact
The American Ceramic Society Cus-
‘ tomer Service Department; (614) |
794-5890; fax (614) 899-6109; e-mail:
| customersrvc@acers.org; www.ac-
ers.org.

- _ _ - —
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This is an opportunity.

(d

To go far beyond
the limitations of ASICs.

Without the baggage
of grdinary SRAM FPGA:s.

g v

T
-l -~
" % Like costly boot PROMs.

* And forced voltage transitions.

y :

" & And mystery pin-outs.

2 o ~ ® S0 seize the opportunity.
And run with it.

4

Take it to a higher level.
www.actel.com

M i

Introducing the new MX family of antifuse FPGAs from Actel. Compare them to conventional

SRAM FPGAs, and you'll find there really is anly one cost-effective, single-chip ASIC alternative.

With capacities from 2,000 to 52,000 gates, clock-to-out speeds as fast as 5.6 ns and volume pricing as

low as $2.90, there’s almost no limit to how fast you can get to market. For a free NO ASICs literature kit,

call 888.99.ACTEL, or visit us at www.actel.com for a free copy of our MX Designer Lite software.
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J?or v moment

Leonaf'do da Vinci.

Renaissance artist, inventor and engineer, Leonardo da Vinci had one of the most imaginative
minds of all time.

If you are in the imagination stage of a new GPS design, we invite you 1o explore your creative
potential with Oncore GPS.

At Motorola, we are constantly on the cutting edge of
technology. While today’s Oncore designs are setting

new standards in subsecond reacquisition times,

tomorrow’s designs are already pushing the enve- otoro/a engine ted sophiiticated analy
field (-bend ering ot ough different types of
lope with new ideas to stimulate your thinking. folings e Oncore signal trach ftwa

. . B % setting new stendords in GPS tracking performance.
So if your goal is to design a superior product

in the marketplace, paint in broader strokes with Oncore GPS technology. Call 888/298.5217 or

visit us at www.oncore.motorola.com

Oncore GPS. It’s not where you are, it's where you're going.”

A moToroLa

Europe +44.1628.763.260 Asia +852.2966.4136

Motorola and M are registered trademarks of Motorola, Inc. Oncore is a trademark of Motorola,

1997 Motorola, In All rights reserved
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Conference on Lasers & Electo-Optics &
The International Electronics Conference
(CLEO/IEC), May 3-8. The Moscone Cen-
ter, San Francisco, CA. Contact Amy
Hutto, OSA Conference Services,
2010 Massachusetts Ave. N.W.,
Washington, DC 20036-1023; (202)
416-1980; fax (202) 416-6100; e-mail:
cleo.info@osa.org.

IEEE International Conference on Evolution-
| ary Computation, May 3-9. Ankorage,
Alaska. Contact Patrick K. Simpson,
Scientific Fishery Systems Inc., Post
Office Box 242065, Anchorage, Alaska
99524, (907) 345-7347; fax (907) 345-
9769; e-mail: scifish@alaska.net.

IEEE International Conference on Neural
Networks (ICNN ‘98), May 3-9. Anchor-
age, Alaska. Contact Patrick K.
Simpson, Scientific Fishery Systems
Inc., Post Office Box 242065, An-
chorage, Alaska 99524; (907) 345-
7347; fax (907) 345-9769; e-mail: sci-
fish@alaska.net.

IEEE World Congress on Computational In-
telligence, May 3-9. William A. Egan
Civie and Convention Center, Anchor-
age, AK. Contact Patrick K. Simpson,
Scientific Fishery Systems Inc. P.O.
Box 242064, Anchorage, AK 99524;
| (907) 345-7347; fax (907) 845-9769; e-
mail: scifish@alaska.net.

| Seventh IEEE International Fuzzy Sys-

tems Conference, May 3-9. Anchorage,
Alaska. Contact Patrick K. Simp-
son, Scientifie Fishery Systems
Inc., Post Office Box 242065, An-
chorage, Alaska 99524; (907) 345-
7347, fax (907) 345-9769; e-mail: sci-
fish@alaska.net.

IEEE International Symposium on Electron-
ics & the Environment, May 4-6. Oak
Brook, Illinois. Contact ISEE Con-
ference Registrar, 445 Hoes Lane,
Piscataway, New Jersey 08855-1331;
(732) 562-3875; fax (732) 981-1208; e-
mail: j.slaven@ieee.org.

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.

Custom Integrated Circvits Conference
(CICC), May 11-14, Westin Hotel Con-
vention Center, Santa Clara, Califor-
nia. Contact CICC, 101 Lakeforest
Blvd., Suite 270, Gaithersburg, MD
20877, (301) 527-0902; fax (301) 527-
0994.

IEEE Rador Conference, May 12-14. Con-
tact Scott Ramey, 2501 West Univer-
sity, MS 8056, McKinney, TX 75070;
(972) 952-4409; fax (972) 952-3071; e-
mail: sramey@ti.com.

IEEE International Conference on Acoustics,
Speech & Signal Processing (ICASSP /98),
May 12-15. Seattle Convention Cen-
ter, Seattle, WA. Contact Les E. At-
las, Dept. EE (FT 10), University of
Washington, Seattle, WA 98195;
(206) 685-1315; fax (206) 543-3842; e-
mail: atlas@ee.washington.edu.

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

IEEE Power Electronics, Spedialist Conference
(PESC ‘98), May 17-22. Sea Hawk Hotel &
Resort, Fukuoka, Japan. Contact Tsu-
tomu Ogata, NTT Integrated Informa-
tion & Energy Systems Labs., Midori-
cho, Musashino, 180 Japan; +81
422-59-2350; fax +81 422-59-2347; e-
mail: ogata@ilab.ntt.jp

IEEE Vehiculor Technology Conference (VTC),
May 18-21. Westin Hotel, Ottawa, On-
tario, Canada. Contact Tara Hennessy,
Industry Canada, 300 Slater St., Ot-
tawa, Ontario, K1A OC8, Canada; (613)
990-4711,; fax (613) 952-5108; e-mail:
hennessytara@ic.ge.ca.

Fourth PC Developers’ Expo & Conference,
May 18-22. San Jose Convention Center,
San Jose, CA. Contact Anna Brooks
(800) 690-3858 or (619) 673-0870; fax
(619) 673-1591; www.annabooks.com.,
e-mail: expo@annabooks.com.

48th |EEE Electronic Components & Technol-
ogy Conference (ECTC “98), May 25-28. Shera-
ton Hotel & Towers, Seattle, WA. Con-
tact Components Group, EIA, 2500
Wilson Blvd., Arlington, VA 22201;
(703) 907-7536; fax (703) 907-7501; e-
mail: judya@eia.org.

IEEE International Symposium on Circuits
& Systems (ISCAS ‘98), May 31-June 03.
Monterey Conference Center,Mon-
terey, California. Contact Sherif
Michael, Department of Electrical
& Computer Engineering, Naval
Postgraduate School, Monterey,
California 93943; (408) 656-2252; fax
(408) 656-2760; e-mail:
michael@ece.nps.navy.mil.

JUNE

POF World ‘98 (Plastic Optical Fiber), June
1-4. Providence Convention Center,
Providence, Rhode Island. Contact
Information Gatekeepers Inc., 214
Harvard Ave., Boston, Massachu-
setts 02134; (617) 232-3111; fax (617)
734-8562; www.igigroup.com.

International Conference on Consumer
Electronics (ICCE), June 2-4. Los Angeles
Airport Marriott, Los Angeles, Cali-
fonria. Contact Diane Williams, Con-
ference Coordinator, 67 Raspberry
Patch Dr., Rochester, NY 14612-
2868; (716) 392-3862; fax (716) 392-
4397, e-mail: d.williams@ieee. org;
www.icce.org.

IEEE International Conference on Communi-
cations (ICC  ‘98), June 7-11.
Atlanta,Georgia. Contact Debra Jor-
don, general secretary; fax (404) 881-
6057; e-mail: icc98@comsoc.org.
www.comsoc.org/confs/icc/98.

IEEE/MTT-S International Microwave
Symposivm (MTT 98), June 7-12. Balti-
more Convention Center, Baltimore,
Maryland. Contact Steven Stitzer,
Westinghouse Electric Corp., P.O.
Box 1521, MS 3T15, Baltimore, MD
21203; (410) 765-7348; fax (410) 993-
77417.

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;
www.usenix.org.

35th Design Automation Conference, June
15-19. Moscone Center, San Fran-
cisco, CA. Contact MP Associates,
5305 Spine Rd., Suite A, Boulder, CO
80301; (303) 530-4333; e-mail: dac-
info@dac.com; www.dac.com.




E Here's the real skinny: companies
T e Sof.a are rallying around the Microsoft

s CE Windows CE operating system as the
platform for developing embedded systems. Why? Because
like you, they are frustrated with costly and proprietary real-
time operating systems. Now, Windows CE makes embedded
applications more affordable and faster to develop. And, if
you've been using the Microsoft Visual C++ development

—— system, you'll be right at home with Windows CE.

o That's why Windows CE is the standard you—and
g & the rest of the industry—have been waiting for.
Windows CE is an advanced, real-time, 32-bit
! »% operating system with the power to deliver the
b “ most complex embedded applications. With

Tracking No. B931

5> 1998 Microsoft Corporation. All fights reserved.
Micrasoft, Visual C++, Where do you want to go todav?, Wir 32, Windows, ana the Windows CE ogo
ars ether or of Merosoft C in e Uaied States and/or other contries.

~ WindowsCE2.0
is a new operating :
system for my
embedded applications.
bqara select only the parts
of hardware and

the Microsoft Windows CE Embedded Toolkit for Visual C++,
you get all the operating system components as well as an
integrated development environment with a rich set of
Win32-based tools like cross-compilers, remote debuggers,
build tools, and comprehensive libraries. Best-of-class tools
and broad third-party support guarantee you a path into the
future.

Yes, this is good.

To order the Windows CE Embedded Toolkit for Visual C++ 5.0,
or for a reseller near you, call (800) 424-9688. For more infor-
mation, go to www.microsoft.com/windowsce/developer/etk/.

Microsoft
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ANNOUNGING
1 GHOPS
TEGHNOLOGY.

One GFLOPS performance is coming, and it's closer than

you think - thanks to floating-point DSP technology from

Texas Instruments. When the first of these new floating-point
DSPs begins sampling in the second half of 1998, the
TMS320C67x will be the world’s most powerful 32-bit floating-
point DSP. With 1 GFLOPS (1 billion floating-point operations
per second) performance, the 'C67x will provide 10 times

the processing power of any other floating-point DSP on
the market.

()

10X ﬂ@
{'\@% P
@ @

PRESENT 1998 2000

And for the first time ever, fixed and floating-point DSPs
will be code compatible. As a member of the 'C6x generation
of DSPs from TI, the 'C67x will be code compatible with the
16-bit fixed-point 'C62x DSPs. Which means you can start
developing code for the 'C67x immediately, using currently
available 'C6x fixed-point tools.

So, if you're looking for the world’s most powerful floating-
point DSP, look no further than Texas Instruments — the world
leader in DSP Solutions.

For more information on TI's breakthrough floating-point technology,
call 1-800-477-8924, ext. 4083, or visit us at www.ti.com/sc/4083 on the Internet

19498

J@ TEXAS

14-7368

INSTRUMENTS
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ELECTRONIC DESIGN

EDITORIAL

Child And Desposito Join The Team

’d like to take this opportunity to introduce you to our newest Technology
IEditors, Jeff Child and Joseph Desposito. Child, former long-time Senior

Editor at Computer Design magazine, joins Electronic Design as Compu-
ter Systems Editor. Desposito comes to us from Weka Publishing Inc., where
he served as Editor of two consumer publications, Electronics Repair Man-
ual and Modern Electronics Manual. He will be serving as Test and Mea-
surement Editor.

Child takes over the duties of former Technology Editor, Rich Nass, who has
been promoted to Managing Editor of our new launch, Penton’s Embedded
Systems Development magazine, which debuts this month. Desposito replaces
long-time Electronic Design Test and Measurement Editor, John Novellino,
who has been promoted to Managing Editor, in charge of Special Projects.

Based in our New England office, Child brings solid credentials and years
of experience covering computer systems. He is well-known throughout the
industry and, as an engineer, brings to Electronic Design the in-depth techni-
cal knowledge to cover this important technology beat. During his career, he
has consistently reported on single-board computers, bus architectures, mem-
ory, semiconductors, microprocessors, DSPs, Analog ICs, debuggers, emula-
tors, network technology and broadband communications. Prior to his tenure
at Computer Design, Child worked for ADAC Corp., as a designer/draftsman,
and at Wang Laboratories as a quality assurance auditor.

Desposito’s experience and background in test and measurement stems
from his eight years as Senior Project Leader at PC Magazine’s PC Labs. He
developed testing scripts and coordinated the testing of microcomputers, pe-
ripherals, and software. Desposito also authored product review articles and
technology overviews. Prior to that assignment, He was Technical Editor at
Creative Computing Magazine, and earlier served as Technical Editor of
Popular Electronics/Computers & Electronics. Desposito also has written
articles for MicroComputer Journal, PC Magazine, Computer Telephony,
Personal Computing, and other electronics and high-tech publications. He
will be based in our Hasbrouck Heights, N.J. office.

All of us here at Electronic Design are excited that two top professionals
have joined our growing team of editors. I know that you will reap the bene-
fits of their articles in the coming years.

Tom Halligan
Editor-in-Chief
thalligan@penton.com
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COP8SA
FULLY- =
INTEGRATED
8-81T
MICRO- e —

Single Chip solution.
Oh, sure, you’ll still have to con-
c @) M “lr R( @) 'l, '[’ E R( 3 nect the chip to the ground and
s ® the Vcc. But after that, you're
pretty much done. That's because
the new COP8SA

ENI Reduction
Circaitry

mid-range OTP Visiz
microcontroller requires zero external components. Zip. Which M'n:‘"':':m
means the R/C oscillator, power-on-reset (POR), pull-up resistors, 1-:;:'" WL :"
schmitt-triggers, and protection diodes are all built in. Which means your for ,M’:”:;?sa
life is instantly easier. There's even patented EMI technology, a on this apg o,::'
latchup capability that meets stringent industry standards, a program- ::?,:::'"

mable security feature, and an ESD rating that’s over twice the industry norm.
The result? The quality and reliability of a single-chip solution in an
industry-standard footprint. Add easy-to-use development tools, a host of 3rd part pro-
grammers, or factory direct programming, and
your product will be in the market before
you know it. There's even an Eval-
uation Unit for under $99.
National Semiconductor The COPSSA. You're
. ‘ almost done
Youz already.



1/8 VGA “No Power”

TH[S MA]G‘S B ATTERIES Display Modules

LAST<LONGER

KENT 1/8 VGA display modules
feature ChLCD technology for no
power consumption except for image
generation, high contrast and a wide
viewing angle. They are available with
a standard resolution of 100 dpi and an
active viewing area of 40.6 mm X 61.0
mm (1.60 in. X 2.40 in). They're ideal
for applications such as portable
communications, data collection,
global positioning systems and more
to maximize battery life.

Kent ChLCD' No Power Disprays  Eizzesiisiesn
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Ready to get unplugged from the energy-robbing LED = (| oworatcatEsergy__] .
displays you're now using? KENT Displays’ ChLCD = ;,‘,:m : INFOSIGN™ Electronic
. . . . o, Cholestaric .
(Chol_cstenc Liquid Crystal plsplay) technology offers a Zmem - Si gn Modules
solution for your electronic products. ; =
Break THE BATTERY-DRAIN BARRIER -t
Since ChLCD reflective and transparent textures are s —
both stable states, an image can be displayed indefi- =1
nitely without consuming battery energy — for seconds, "~ w
hours, weeks, months or even years. I e These innovative displays enable
EasiesT 10 READ ReFLECTIVE TECHNOLOGY poser io continucnsly refresh messages to be quickly and easily
images, CALCD does not changed from a remote personal

Compared to conventional LCD technologies, ChLCD  refreshing o
displays offer better reflectivity, 360 degree viewing e'fe'r‘;'; usage toﬂg mif;er{;um.
cone and exceptional daylight contrast, even in direct

sunlight, all without backlighting,

computer. They are ideal for point-
of-sale displays and kiosks, lobby
marquees and signs, public forum
voting annunciators, flight/transit

Ask FoR THE Facts Product of the information displays and more.
To learn more about this technology that enables you m Infosign display modules feature
to do more, ask for more information today. PRODUCTS MAGAZINE ChLCD technology for high contrast

and a wide viewing angle. They are
available with a standard resolution of
20 dpi and an active viewing area of

'-HKENTR}S%}{SMED 305 mm X 31 mm (12 in. X 1.5 in).

A MANNING VENTURES BUSINESS UNIT KENT Displays, Inc., 330-673-8784

Kent Displays, Inc.» 343 Portage Boulevard » Kent, OH 44240 » Phone: 330.673.8784 » Fax: 330.673.4408 E-mail: sales@kentdisplays.com
Internet: http://www kentdisplays.com e E-mail: sales@kentdisplays.com READER SERVICE 151
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If You Think Omron Only Makes Relays,
Read Between Our Lines.

I t's true we're the world’'s number
one relay supplier. So it’s not
surprising to learn that design engineers
and specifiers know us for our relays.

But we also manufacture the
world’s most complete line of switches
and photomicrosensors.

For years we've been building all
types of switches. phatomicrosensors,
and relays for leading companies that
manufacture telecommunications
products, home and office electronics,
computer peripherals, appliances, and
HVAC equipment, just to name a few.
Proven reliability
makes Omron
relays, switches,
and photo-
microsensors the
preferred choice
of design engineers

and specifiers
worldwide.

&

What does all this mean? That's
simple. Our expertise has led to the
development of standard components
for all kinds of applications. And when
you can fit a standard switch to your
custom application. you're looking at a
considerable cost savings. Plus you'll
see your design go into production that
much faster.

In switches alone, we have basic
switches, mechanical keyswitches,
rotary and in-line DIP, thumbwheel and
rocker switches, amplified and non-
amplified photomicrosensors, PCB
mount and connector-ready photo-
microsensors, as well as lighted and
oil-tight pushbuttons,

And everything Omron makes is

100% tested, available to you world-
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wide, and backed up by outstanding
technical and distribution support.

lo find out if Omron has the
component solution you're looking for,
call now to receive our Standard
Products Catalog or visit our web site at
http//www.oei.omron.com. For a
directory of techinical data sheets, call
ControlFax at 1-847-843-1963 and ask
for document #50,

If you respond to innovation and
more efficient ways of doing business,

it's a story worth reading,

1 800-55 OMRON

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

OMRON.
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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 Volt-Microsecond.

All units manufactured

and tested to MIL-T-21038.

Delivery— |
I stock to one week |

Z J for Free PICO Catalog.

g% Cali toll tree 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
E Mail-HLSC73A@prodigy-com
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TECHNOLOGY BRIEFING

To Benchmark Or Not To Benchmark?

think we can all agree that on the surface, benchmarks sound like the per-
Ifect solution to an age-old dilemma: evaluating EDA tools. There’s only one

problem—many EDA vendors, for a variety of reasons, refuse to take part
in them. Some would argue that these vendors are afraid their tools’ perfor-
mance won’t match up against the competition’s. Of course, if you ask compa-
nies that have refused to take part in a benchmark why, they will most likely
tell you that they feel the benchmark is unfair.

A perfect example is the pe-board benchmark conducted as part of the
PCB Design Conference. Although it was held this year, it had been canceled
in the past, due to lack of interest on the part of EDA tool vendors. Even this
year’s benchmark failed to see the inclusion of a number of companies with
significant tool offerings in the pe-board area. There’s still an lack of partici-
pation, despite the fact that the benchmark was developed to help end users
get information on specific capabilities of participating vendors’ tools, as op-
posed to a test to determine the best overall pe-board EDA tool.

You would think that EDA vendors would jump at a chance to validate
their tool claims and placate the majority of end users who complain that
what they want is not always what they get when
they purchase EDA tools. It’s exactly this reason-
ing that has prompted many EDA tool vendors in
recent years to become more “customer friendly.”

But, if EDA companies honestly want to ad-
dress end-user needs and concerns, and the end
users have voiced their need for an easy way to
evaluate tools, why aren’t the tool vendors taking
part in benchmarks? If they feel a particular
benchmark is unfair, then why not come together
as an industry (with other EDA tool vendors who
also believe a benchmark is unfair), and develop
one that they can all agree is fair. It seems like
such a simple concept doesn’t it? If you are com-

mitted to meeting the needs of your customers, it CHERYL AJLUNI
L o D T C X ELECTRONIC DESIGN AUTOMATION

Think again. Life is never that easy. Instead, many designers today are
forced to turn elsewhere to get that critical evaluation information. They rely
on recommendations from colleagues, their own benchmarks, or on the ven-
dor’s claims of expected tool performance. Unfortunately, benchmarks done
by potential users are often incomplete because designers don’t have the time
to invest in obtaining high-quality, accurate results. And, trust in a vendor’s
claims—well let’s just say that vendors don’t blatantly lie about their tools’
performance. They will, of course, inflate the truth or shade it to favor them-
selves. But, then again, aren’t we all just a little bit guilty of this one? Some
people call it advertising.

It’s like those beer commercials where the two nerdy guys open the can of
beer and suddenly they are surrounded by beautiful women falling all over
them. We all know this doesn’t really happen. But the implication is still there,
that if you drink the beer you will become one of the “in crowd” and it will be
easier for you to get the beautiful girl. It’s a textbook advertising scheme.
And, it works, Otherwise, you'd see those ads disappear.

When all is said and done, the fact remains that designers want and need a
method for evaluating EDA tools. They especially need one that is fair and
offers insight into what significant or unusual features a tool offers. This
way, the designers can choose for themselves which tool they want to use de-
pending on what critical elements they may need and how well they stack up
in the market. After all, not everyone likes anchovies on their pizza, but 1
dare you to find one pizzeria that doesn’t offer it as an option. Why? Because
some people do like anchovies, and a good rule of business is, and always will
be, “Give the customers what they want!” Now only if EDA tool vendors un-
derstood this... cjajluni@class.org.
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We Have Valuable Services
For Our Gustomers!
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——— Modem Access

—

N\l poicy 24-Hour
CD-ROM , -
A\ “«-_ ~1-800-433-5003
-

{i?’ s ?;-.._— ‘ /
O ‘w —
Local Offices %% 1 “E  Extended
Nationwide * w s “= Sales Hours
% Internet Address:

] http://www.allied.avnet.com

Keeping In Touch With Our Customer’s Needs!
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BETWEEN

ol by 727
PART 77

The hard part of digital communications all depends

on the type of system you're designing.

WANS, networks, or remote access? Fortunately for you, the solution is always Exar.

Between routers and WANs. Between switches and access equipment. Between

hubs and Data Service Units. The XRT4000 is a single-chip serial

interface compatible with every protocol on Earth. The integration is so amazing,

analysts next expect us to bring Netscape® and Microsoft® together.
www.whataboutwansandtheinternet?.com

Between access hardware and concentrators; between access hardware and ATM switches

are Exar's single-chip LIUs and UNIs. In two tiny packages, you get speed, reliability, and
optimum WAN and intranet speeds. And between any master control and any remote
access application, Exar UARTs provide more options, more variety, and diversity than any
other vendor on Earth. In fact, anything to do with sensing, converting, or communicating
analog and digital signals is easier with Exar, AD Infinitum. 800-366-9742, www.exar.com.

722 BEXAR

COMMUNICATING ﬂ INFINITUM"
—

©1997 Exar Corporation
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Hi1GH POWER INTERNATIONAL

TRANSFORMERS
Signal's HPI
transformers
incorporate
unique coil
construction
that complies
with interna-
tional safety
standards
. that results in
" o smaller
~ ond lighter
transformer. The HPI transformers operate from
2000 VA to 3500 VA, have dielectric strength of
4000 VRMS Hipot, and leakage current that meets
medical applications.
transformers are recognized to UL 506 and
certified to CSA C22.2 #66, VDE 0550 and TUV
IEC 950.
CONTACT: Signal Transformer Co.,
Insiko Technaogies Group, 500 Bayview Ave.,
Inwood, NY 11096-1792.
Phone: (516) 239-5777; fax: (516) 239-7208.
READER SERVICE 92

INTERNATIONAL PRINTED CIRCUIT
TRANSFORMERS

Signal Trans-
formeris One-
4-All™ (14A)
printed circuit
mount trans-
formers are de-
signed for use in
infernational
low power ap-
§ plications. Rec-
| ognized to UL
586 and certi-
fied to CSA C22.2 #66, VDE 0805 / EN 60950,
and IEC 950, the transformers also have the creep-
age and clearance necessary to comply with inter-
noﬁor;ﬁl safety standards. £2.5VA 10 56
With an operating power range of 2.5 VA to
VA, the tror?ffgrmerg are used ing low power appli-
cations and provide high isolation of 4000 VRMS
Hipot.
CONTACT: Signal Transformer Co.,
Insilco Technologies Group, 500 Bayview Ave.,
Inwood, NY 11096-1792,
Phone: {516) 239-5777; fax: (516) 239-7208.
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MORE-4-LESS™ INTERNATIONAL
TRANSFORMERS

Signal’s M4L
Series high-

ower, iso-
ation trans-
ormers
satisfy UL,
VDE, I[EC,
and CSA
transformer
requirements
for low power
isolation in numerous applications.

The M4L Series transformers comply with UL
544, the standard for both medical and dental
equipment, and UL 506, the standord for specialty

urpose transformers with 250 volt or less input.
hey are available in models from 300 VA to
1,000 VA, are exiremely compact, and lighter than
conventionally wound transformers.
CONTACT: Sijnul Transformer Co.,
Insilco Technologies Group, 500 Bayview Ave.,
Inwood, NY 11096-1792,
Phone: (516) 239-5777; fax: (516) 239-7208.
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MULTI-PURPOSE INTERNATIONAL TRANSFORMERS

Si?nol Transformer’s Multi-Purpose interna-
tional Series {MPI) high-power transformers op-
erate from

Featuring unique coil construction and wind-
ing methods, the MPI transformers have excep-
tionally isolation of 4000 VRMS Hipot and

200 VAto  low leakage current. They also have a 5 mil thick
900 VA  copper Faraday shield to reduce common mode
and fea- noise. Faston/screw type shock-proof terminals
ture higher  are used on the series.
volumefric  CONTACT: Siﬂnal Transformer Co.,
efficiency Insilco Technologies Group,
than con- 500 Bayview Ave,,
ventional  |nwood, NY 11096-1792.
50/60Hz  phone: (516) 239-5777;
ons” fax: (516) 239-7208.
rmers.
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Industry standard
pin to pin
capability has

just landed!

Signal’s new Low Profile
Transformers deliver all

these additional benefits
at no extra cost:

» Construction designed to
meet VDE/IEC/UL/CSA

* Hermetically sealed for wave
soldering processes

* Encapsulated design provides
superior protection in
harsh environments

* Rigid pin construction for
easier board insertion

*» Mounting holes for easier
installation and greater
shock/vibration resistance

* Improved electrical character-
istics including regulation,
temperature rise, efficiency, etc.

* Dielectric strength test —
4000 VRMS Hipot

They're
taking over
the world.

Add it all up and you simply won't
find a low profile transformer
that delivers all the benefits that
Signal’s does. Whether your
product is designed for domestic
or international markets, Signal's
new low profile transformers
deliver lower initial cost, lower
installed cost and superior
performance. Signal Transformer.
Your competitive edge... around
the world.

Call us for our detailed product
literaturé and complete specs today.

Signal Transformer
(/{14

Signal Transformer Co., inc.
Inslico Technologies Group

500 Bayview Avenue
Inwood, NY 11096-1792
Call: 516-239-5777

Fax: (24 hrs) 516-239-7208
www.signaltransformer.com
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“Smart Trailers” To Talk With
Drivers Via Spread Spectrum

recent technology demonstration proved the feasi-
Ability of using spread-spectrum signals carried

over a semi-trailer’s existing lighting wiring to
provide truck drivers with vital safety information. Us-
ing spread-spectrum power-line carrier communication,
the system emulates an industry-standard 9600-baud
RS-485 transceiver. This enables two-way communica-
tion between a truck and its trailer across the standard
SAEJ560-style connectors found in all commercial trail-
ers without adding any extra wiring. this was the culmi-
nation of an engineering project, known as power-line
carrier for trucks (PLC4ATRUCKS), was undertaken by
Intellon Corp., Ocala, Fla., under the direction of an in-
dustry consortium of truck, trailer, and truck-compo-
nent manufacturers. The project was organized to help
the truck industry comply with a federal mandate to
give semi-rig truck drivers a way to monitor the status
of the anti-lock braking systems (ABSs) in their trailers
by the year 2001.

In addition to monitoring the ABS and other safety
functions, the new system enables a low-cost means to
monitor and control refrigeration units, load-leveling
devices, and other active systems that might reside
within a trailer. The temperature and condition of cargo
also can be easily monitored via the trailer-to-cab data
link. For further information, contact Intellon Corp.,
5100 W. Silver Springs Rd., Ocala, F'L. 34482; (352) 237-
7416; fax (3562) 237-7616; www.intellon.com. LG

Telemedicine Project Holds Trial
Operations In Mozambique

he first telemedicine service in Mozambique was re-
T cently inaugurated, making it one of the first of its

kind on the African continent. The pilot project was
established as part of the Internation Telecommunica-
tions Union’s (ITU) Telecommunication Development
Bureau (BDT) project to evaluate how information
technologies can be most effectively used for expanding
health-care services in developing countries.

The service will enable two hospitals in the towns of
Beria and Maputo to use standard equipment to ex-
change medical images and lab test results. Conferenc-
ing via voice and exchange of written text or graphics
also will be supported. Low-cost standard equipment
used in the project will make it possible to expand the
reach and scope of the services they can offer, including
medical consultation, pathology diagnosis, education,
and emergency services. BDT director Ahmed
Laouyane explained that “Telemedicine will help ex-
tend specialist care to those currently without easy ac-
cess to medical institutions or the specialists they actu-
ally need.”

For further information, contact Leonid An-
drouchko, Telecommunication Department Bureau,
ITU, Place des Nations, CH-1211, Geneva 20, Switzer-
land; phone: +41 22 730 5433; fax: +41 22 730 5484’ e-
mail: androuchko@itu.int. LG

Novel Direct Conversion Receiver
Reduces Component Count

y demonstrating specifications with a sensitivity of-
B 104 dB, a 1-GHz bandwidth, an IP3 of +15dB, and a 5-

dB noise figure, a new direct-conversion-receiver ar-
chitecture is setting its sights on becoming a key building
block for wireless systems. While the details are still
sketchy, pending patent filings, the new design promises
to reduce both component count and power requirements
in applications such as audio, video, and data links; cellular
phones; pagers; cordless phones; and cordless computer
peripherals. Prototype versions of the receiver have been
fabricated in both CMOS and GaAs. Early tests show
that it can substantially reduce parts count in most appli-
cations. The circuit’s developers, ParkerVision Inc., claim
that it only takes five components, worth about $5, to im-
plement a 900-MHz radio. Using a conventional approach
with that same radio, parts count soars to around 30, and
it would have a BOM of $12.

At a recent demonstration, a prototype receiver 1C
was shown to receive a wideband signal centered
around 980 MHz with almost no discernable amplitude
or phase distortion while drawing less than 10 mA of
3.5-V power. Requiring no narrowband LNA front end,
the receiver can convert two or more signals down to its
baseband simultaneously. If this seems like science fic-
tion, parties interested in licensing the technology or
purchasing components will scon be able to obtain test
results from an independent lab. Contact Joe Scovron
at Parker Vision Inc., 11000 S.W. Stratus, Suite 330,
Beaverton, OR 97008; (503) 526-5891; fax (503) 526-5893
for more information. LG

1394 Group Aims To Make
Firewire, GPIB Compatible

f members of the 1394 Trade Association have their
I way, the IEEE-1394 (Firewire) protocol will eventu-

ally be able use the same test program code as the
IEEE-488 (GPIB) protocol. Association members, with
Keithley Instruments Inc. and 3A International Inc.
among the leaders, convinced the association to form an
Instrumentation, Industrial Control Product Design
Work Group (IIWG). Their first order of business is to
figure out how IEEE-488 commands can be used with
IEEE-1394-based systems. This would allow the same
test code to be used with both protocols.

Because Firewire features higher data rates, easier
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The MIPS partners.

“We all offer the leading development
tools. But at IDT, we suggest choosing
your MIPS partner alphabetically.”

“We all give you great price/performance.
But the rational, reasonable, sensible choice
is LSI Logic. Logically speaking, of course.”

“You get a wide choice of MIPS
partners. LSI, NEC, IDT, NEC, Toshiba,
NEC, Philips. Did | mention NEC?”

“Before you choose a partner for this open
architecture, consider this: the last three letters of
MIPS are the last three letters of Philips. Spooky.”



All for one and one for all. Well, sort of.

“For a scalable architecture, choose any of the MIPS
partners. However, you'd be wise to select the
company whose name ends in a vowel —Toshiba.”

Can you feel their love, their admiration,
their neon-green envy when one MIPS
partner gets the design win over the others?
It’s just got to put a smile on your face.
After all, the fact that the MIPS partners are
also competitors does have its advantages.

The obvious one is having a choice
of reliable MIPS RISC suppliers. You get the
partner and performance that’s perfect for

your embedded design.

You also get to choose from the

broadest range of industry leading tools.
So your product will hit the streets faster,
and you can get there for less than those
conventional embedded processors.
Partners working together. Each with
their own strengths. Competitors fighting
for your business.
Capitalism just keeps getting better.

www.TeamMIPS.com

. /// Only MIPS RISC embedded
Lst "= Philips ,g/ Vo " ot che
N EC Semiconductors TOSHIBA / ) ' of price/performance,

' manufocturing expertise

% SiliconGraphics
MIPS Group
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system integration, lower costs, and the convenience of
plug-and-play with hot swapping, it could become as
common as GPIB in measurement and control systems,
according to Keithley. Keithley staff engineer Gary Sak-
mar and 3A International president Andreas Schloiss-
nik say that [EEE-1394’s high bandwidth and integra-
tion into PCs and operating systems will benefit any
data-acquisition or control application. The association
is inviting companies involved in the development and
use of measurement and control systems to sign up and
discuss protocols related to measurement units, indus-
trial controllers, test systems, and related services.

For more details on the work group, contact Sakmar
at Keithley Instruments, (440) 248-0400; fax (440) 248-
6168; e-mail: sakmar_gary@keithley.com. For informa-
tion on the 1394 Trade Association, contact Richard
Davies, (415) 777-4161, e-mail: ipra@netcom.com. IN

Orbital Messaging System
Deployment Underway

vo recent successful launches that placed a total of
FO small communication satellites into low-earth or-
bit have brought the ORBCOMM global messaging
system to the threshold of commercial operation. Eight
of the 100-1b. spacecraft were launched into a 45°, 810-
km orbit using a single Pegasus XL air-launched rocket.
The other two were piggy-backed as secondary pay-
loads on a Taurus launch vehicle. When they complete
their on-orbit checkout and enter service, the new ar-
rivals will bring the ORBCOMM fleet up to a total of 12
satellites out of its planned 36-unit constellation.
Designed for remote access using low-cost, low-
power VHF transceivers, the system will let users send
and receive text messages between any Internet node
or any other ORBCOMM receiver at a cost of 1 cent per
character or less. Even in this partially developed state,
the satellites will be able to deliver inexpensive, two-
way global messaging service during approximately
one-half of any given day.
For further details, contact Magellan Systems, 960
Overland Ct., San Dimas, CA 91773; (309) 394-500; fax
(909) 394-7050; www.magellangps.com. LG

Portable Voltage Standard

Nearing Completion

he Primary Standards Laboratory at Sandia Na-
T tional Labs, Albuquerque, N.M., is responsible for

assuring the accuracy of measurements for the De-
partment of Energy by certifying standards and devel-
oping measurement techniques. In fact, each year the
laboratory performs over 2000 certifications of top-level
standards. Now, as a result of a three-year project
funded jointly by Sandia and the National Institute of

Standards and Technology (NIST), Boulder, Colo., re-
searchers have found a way to make this certification
process easier.

What they developed is a compact, fully automated
calibration system for de reference standards and digi-
tal voltmeters known as the portable Josephson Volt-
age Standard. The standard is based on a Josephson Ar-
ray Chip fabricated by Hypres Inc., Elmsford, N.Y. It
calls for all system electronics to be integrated into a
single 13-cm-high, rack-width box that’s controlled by a
laptop computer. The result is a standard that’s not only
three times lighter and seven times smaller than the
more conventional laboratory systems, but it features
an accuracy of better than 0.02 parts per million—much
more accurate than the larger laboratory voltage stan-
dard. And, because the standard is portable, it can be
easily circulated among the nine different NASA labs,
as opposed to being constrained to one facility.

A prototype of the system has been built. It's cooled
by liquid helium with a 100-liter Dewar sufficient to op-
erate the system for up to eight weeks. To date it has al-
ready successfully passed two field tests held this past
year at the NASA White Sands Test Facility in Las
Cruces, N.M., and at the NASA Kennedy Space Center
in Florida. Currently the system is being circulated
among NASA's nine labs to train and debug any prob-
lems that might show up during day to day operation.

For further information on the portable voltage
standard, check out the Sandia National Laboratory
web site at www.sandia.gov. CA

ATSC Restates Definitions For
HDTV And SDTV Standards

he Executive Committee of the Advanced Televi-
T sion Systems Committee (ATSC) has approved a

statement regarding the identification of the
HDTV and SDTV transmission formats within the
ATSC Digital Television Standard. An excerpt of the
statement is as follows:

“There are six video formats in the ATSC DTV stan-
dard which are ‘High Definition Television.’ They are
the 1080-line by 1920-pixel formats at all picture rates
(24, 30, and 60 pictures per second), and the 720-line by
1280-pixel formats at these same picture rates. All of
these formats have a 16:9 aspect ratio.

The remaining 12 video formats, while representing
some significant improvements over analog NTSC, are not
High Definition Television. They are referred to as ‘Stan-
dard Definition Television.’ These are the 480-line by 704-
pixel formats in 16:9 widescreen and 4:3 aspect ratios, at
the picture rates listed above, and the 480-line by 640-pixel
format at a 4:3 aspect ratio, at the same picture rates.”

For more information, contact the ATSC at (202)
828-3130; fax (202) 828-3131; e-mail: atsc@atsc.org;
www.atse.org. RE

Edited by Roger Engelke




The Broadest Selection of Hot
ap PW Manag“‘ IC
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When you're connecting a PCB or peripheral to an S UCC3912

ﬁ . 'y M 2A FUSE
“. " active bus, Unitrode’s Hot Swap Power Manager ICs

ol J . BN PTC FUSE
provide the fastest response to overcurrent problems

and maintain the highest degree of data integrity under any
fault condition. Some devices can control over 1000V - leaving
the competition in the dust. In fault condition, a low duty cycle

. 1 |
retry mode significantly reduces average FET power dissipation. Large Voltage Glitch!

<l

Unitrode’s Hot Swap Advantages

¢ Floating Topology for High Voltage Applications

*

High Speed Active Cutrent Limiting Prevents
Interruption of Power or Data Flow

High Speed Overcurrent/Fault Response
Automatic Fault Retry or Latched Fault Mode

True Power Limit Control for External FET Devices

Tt >1000V
308V

-7 to>-1000V

-3 te>-1000V

Fault Output Indication

® & & o o

Shutdown Control

For samples and application information, give us a call today.

@- UNITRODE

{w-The Linear IC Company Everyone Follows

TEL: (603) 429-8610

http://www.unitrode.com = FAX: (603) 424-3460 « 7 Continental Boulevard « Merrimack, NH 03054
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DEVELOPERS CRAZY WITH THE
WRONG TOOLS!
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Waiting for embedded system development tools that
will allow you to take advantage of Motorola’s PowerPC
without driving you nuts? The wait is over. With the
PowerPC Kernel Solutior from TASKING, you have every-
thing you need to build maximum performance Power
PC embedded applications - fast. No other integrated
toolset is as easy to install, set-up and start using — you
can be up and running within 30 minutes — and running
reliably hours later
» Complete PowerPC specific integrated EDE develop-
ment environment for consistency across tools
* PowerPC target specific coae generation from C/C+ +
for unbelievable efficiency
* Extensive kemel aware debugging
» CrossView Pro debugger helos you improve your code:
code coverage and profiling
point and click to any depth

READER SERVICE 201

9400 Fax 781-320-9212

- complex and software data breakpoints
- full file system simulation
- automated testing using record and playback
* Save settings — pick up right where you left off — don't
reinvent the wheel every session
* Open interface lets you use any kernel or
execution environment
« Pull down menu selection of popular evaluation boards
allows you to jump Into development
Drive your competitors crazy with PowerPC and TASKING
development tools! For a FREE demo, call us at
1-800-458-8276 or visit our Web site ot _————_
www.tasking.com/edppc. ~ Seeusat ‘

4l TASKING "

_Booth 711
Quality Development Tools Worldwide

]

S
Code:
lands «31-33 4558584 Cermany «49-7152-97991-0 laly -39.2-6698-2207 Japan +81-3-3457-6831 United Kingdom: +44-1703-334774 \\_OZ]E




More applications... more functionality... and more solutions.

Cll Technologies offers
one of the world’s broadest
lines of high performance
relays and contactors.

Cll Technologies has systemati-
cally obtained unparaleled capa-
bilties in the relay and contactor
industry over the last several
years. Today, with four operating
div sions located arouna the
waorld, Cll Technologies' products
and technical support can provide
solutions to virwually any of your switching
or isolation needs.

Cli Technologies offers a reliable single
source for Hi-rel space relays; industrial
and general purpose relays; high voltage
RF and DC power relays, solid state
relays; and high current contactors;
as well as nigh performance hermetically
sealed relays and a broad ine of high
quality solenoids.

Cll Technologies’ authorized
distributors stock tens of thousands
of standard relays and contzctors for
immediate shiprment.

Cli Technorogies can design ard
manufacture custom relay solut ons
for virtualy any unique application.
Join the thousands of worldwide
customers of Cll Technologies who have
come to rely on quakty products, suderior
service and fair pricing.

For immediate Wethdgm 11T
product information
or to discuss your
specific application
requirements,

call 704/628-1181

or visit our Web site:

www.ciitech.com.

dli Cll Technologies

COMMUNICATIONS INSTRUMENTS, INC. « HARTMAN ¢ KILOVAC * MIDTEX
WORLDWIDE LEADER IN HIGH PERFORMANCE SWITCHING TECHNOLOGY
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TECHNOLOGY BREAKTHROUGH

sedans, while using fuel at the
equivalent of 80 to 150 miles-
per-gallon (MPG).

In akeynote address at the
Wireless Symposium/
Portable By Design confer-
ence, held last month in Santa
Clara, Calif., Lovins ex-
plained how his team intends
to deliver on such fantastic-
sounding claims by re-engi-
neering the automobile man-
ufacturing process using
lessons from the portable
electronics industry. The re-
sult should be a next-genera-
tion vehicle at close to the
same price of a conventional
sedan.

Fuel

Fuel

— -

w Fuel energy

» Electrical energy from fuel conversion

’ Electrical energy stored for acceleration
or recovered from braking

« Stores energy for range.

Auxiliary power unit {APU)
» Converts fuel to electricity.

Load-leveling device (LLD)

* Stores electricity from braking for fater
use when accelerating.

» Buffers the APU from frequent cycling and
transient high-power requirements.

Traction motor(s)

braking to wheels.

Motor(s)

oProvides power and regenerative

o Can be direct-drive or use a single gear set
(nc multispeed transmission needed).

The first hypercars will use
a hybrid-electric propulsion
system that will burn either
gasoline or natural gas. Their
highly tuned, constant-speed
internal combustion engines
will produce the electricity
for the drive motors mounted
on each wheel (Fig. 2). A
small storage system (bat-
tery, flywheel, or super ca-
pacitor) will store surplus en-
ergy for use when extra
power is needed for quick ac-
celeration or maintaining
speed on long hills. Using to-
day’s technology, a five-pas-
senger vehicle, complete
with air conditioning, a good

A quick look at conven-
tional autos reveals that most
of the energy they use never
reaches the drive wheels. The
engine itself is only 15% to
20% efficient. Wind resis-
tance, rolling friction, and
braking inefficiency eat up much of
that 15% to 20%, leaving less than 2%
of the energy expended being used to
actually propel passengers. Prelimi-
nary studies showed that much higher
efficiencies were possible.

Dubbed the “hypercar” by its cre-
ators, the proposed vehicle will capi-
talize on the combined effects of sev-
eral technologies to produce its
anticipated performance. First, a su-

Passive and active
measures reduce
heating, cooling,
and aceessory
loads

design reduces
drag

Small, clean,
and efficient
engine

Efficient

clectric (Iri\F’_/,'

Advanced materials in

body, chassis components,
glazings, and interior provide
high performance and crash-
worthiness at ultralow mass

manages

Careful acrodynamic

Electronic
controller

cnergy flow
and traction

2. The hybrid-electric power train converts fuel into motive force using
u high-efficiency auxiliary power unit that drives electric motors
mounted on each wheel. The car would also employ a load-leveling
device (a battery, super capacitor, or flywheel) to store excess power
for use when needed for acceleration and extended uphill climbs. The
LLD also permits recovery of energy during braking.

per-strong molded carbon/aramid
fiber-composite body will reduce the
size of the engine required to push the
car around (Fig. 1). Next, a low-drag
aerodynamic shape, an actively tuned
suspension, and low-rolling-resis-
tance tires will further minimize
power requirements. This lower
power requirement will allow the use
of a much smaller, lighter, high-effi-
ciency power plant.

The Hyperear Center

i

tires
reduce rolling
resistance

Special

Small tuel tank
provides good range
without much mass

Small toad-leveling device absorbs
braking energy and reduces required
peak engine power for acceleration

1. A cutaway of the proposed hypercar reveals its energy-saving features and the advanced
electronics that will make them possible. Improved aerodynamics and energy recovery
techniques also play an important part in the overall energy-saving plan.

entertainment system, and
lively acceleration, would de-
liver fuel economy of 80+
MPG, according to Lovins.

Subsequent generations of
vehicles may use high-effi-
ciency fuel cells to extract
electricity directly from natural gas or
hydrogen. Other candidate power
plants include Stirling-cycle thermal
engines and compact gas turbines. If
practical, the car will use its own
waste heat recovery to generate elec-
tricity and drive its heating and cool-
ing systems. When fully optimized,
Lovins predicts hypercars will have
equivalent fuel efficiencies approach-
ing 200 MPG.

One key to achieving extreme effi-
ciency from these vehicles is that their
electronics subsystems will be de-
signed to work in concert with each
other, as well as with the car’s mechan-
ical system. The car’s operating sys-
tem will permit interaction between
its subsystems, thanks to an open
hardware and software architecture.
This will allow manufacturers to add
their own unique features to their
product while maintaining basic inter-
operability with the vehicle as a whole.
Communication between all systems
will be over military-style, dual-re-
dundant, polymer fiber-optic links,
greatly reducing the mass and volume
of wiring required in the vehicle.

This concept of “whole-vehicle elec-
tronics” will allow the engine and
drive train components to interact
with each other, as well as the car’s ac-
tively tuned suspensmn system. For |
example, the suspension system will |




Why Just
Simulate Your
Design...
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Understand It!

"
All simulators produce reams of data. But only one presents i
the data in a format that enables you to quickly and easily | B
understand it —MicroSim PSpice” It's used by more
engineers than all other analog simulators combined. Here is

one reason why.

With o click of the mouse, MicroSim PSpice extracts data from a

whole set of analog waveforms and displays the dota on  single screen. MicroSim
PSpice A/D even displays mixed analog/digital simulation results together. You can
immediately see the effects of changing several

different variables all at one time. You can explore the

relationship between changes in your eircuit and

changes in its behavior in order to determine

performance trade offs. With MicroSim PSpice, you can

spend your fime creating better designs.
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MicroSim PSpice
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Extract performance from Macros ond functions
many simulations (A) fo allow you to measure
see how complex circuit performance (E ) from
behavior varies with complex waveforms (D
component value changes (B

Histograms (C) show
production yields with
component folerances

MicroSim

OrGAD and MicroSim Have Merged!
Call 1-888-671-9501 Today and Find Out More Ahout
Windows NT EDA From The New OrCAD
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TECHNOLOGY BREAKTHROUGH

sense the weight and location of pas-
sengers in the car, and adjust the sus-
pension’s stiffness on each wheel ac-
cordingly. Likewise, it will pass on the
data to the engine and braking sys-
tems so that they can optimize their
control algorithms around specific
load parameters. The suspension will
also work with the steering and an-
tilock braking systems to increase
traction and handling by distributing
loads to where they are most needed.
During hard cornering, the control
system will drive each wheel’s motor
independently to perform dynamic
steering. During braking, energy will
be recovered and stored in the load
leveling device for use in subsequent
accelerations (Flig. 2, again).

Virtually every area of the car will
represent business opportunities for
electronics companies. Sophisticated
electronics will be required for the car’s
motor-control and energy-management
system. Postage stamp-sized “radar-
on-a-chip” modules will be embedded
into the body structure to provide prox-
imity warning, collision-avoidance, and
airbag activation. The same on-board
radar also may be used to partially auto-
mate parking in tight spaces.

Even the humble dashboard will
use advanced electronics to save cost
and deliver superior performance. The

car’s “virtual display” panel will be
similar to the “glass cockpits” found in
most commercial and military aircraft.
Drivers will be able to customize the
flat-panel display, selecting the size
and style of the “soft gauges,” and ar-
ranging them in a way most comfort-
able to them. Malfunctions, navigation
updates, and incoming communica-
tions will command the driver’s atten-
tion by overriding the normal display
configuration.

While the hypercar may seem like
something out of a science fiction
novel, Lovins and his associates are
quite determined to making it a reality
in the near future. This spring, the Hy-
percar Center will host a design exer-
cise that will produce plans for a proto-
type vehicle. Open to all interested
parties, the design team roster al-
ready includes an impressive list of
large and small companies from the
automotive, electronics, computer,
and aerospace industries. Significant
interest also has been demonstrated
by auto parts manufacturers who are
eager to acquire a larger piece of the
automotive profit pie.

Construction of the prototype will
probably begin later this year. Prelim-
inary costs for the engineering test
bed are anticipated to be $8 to $12 mil-
lion, plus in-kind donations of parts

and materials from various suppliers.
Once the prototype is proven, plans
call for a pilot production facility to be
established. While tooling costs for
producing the molded-composite chas-
sis/body structure will be much lower
than for a steel vehicle, current esti-
mates are that it will take about $3 bil-
lion dollars to get the facility opera-
tional. Most of the needed funds are
already committed—much of it from
electronics, automotive, and parts
manufacturers and energy
suppliers—making production start-
up around the turn of the century
quite possible.

Lovins contends that the immedi-
ate, dramatic improvements in perfor-
mance he proposes will actually cost
less than incremental changes because
the hypercar will require a complete
rethinking of the design and function
of the product. He calls this process
“tunneling through the cost barrier,” a
technique his team has used to reduce
energy consumption in buildings.

For further information about the
hyperear project, contact the Hyper-
car Center at the Rocky Mountain In-
stitute, 1739 Snowmass Creek Rd.,
Snowmass, CO 81654-9199; (970) 927-
3851; fax (970) 927-4178; Internet:
WWW.rmi.org.

Lee Goldberg

Batch Processing Yields High-Current, Low-Cost, Magnetically
Operated Relays That Can Be Mounted On Circuit Boards

new type of magneti-
A cally actuated microre-
lay that can be batch
processed using established
micromachining techniques
has far-reaching implications
for automobile electronics,
test equipment, and other ar-
eas. Because their fabrication
techniques are compatible
with standard microelectronic
processing, the devices can be
integrated onto circuit boards.
The devices’ design allows
similar configurations to be
used for both normally on and
normally off, as well as for
multipole relays. Developed

by researchers at the Georgia Able to be batch processed, the mugnetitully actuated microrelay
Institute of Technology, At- features a low contact resistance and the ability to switch large loads.

lanta, Ga., the devices also
feature small size, low con-
tact resistance, and the abil-
ity to switch large loads (see
the figure).

According to William Tay-
lor, a researcher at the School
of Electrical and Computer
Engineering, “The signifi-
cance of a magnetically actu-
ated relay is that you can
achieve larger forces and a
greater air gap between con-
tacts when compared to elec-
trostatic relays. The larger
gap holds off a higher voltage,
which allows you to switch
higher voltages than would
be allowed with other types
of relays.” Microrelay devices
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Best Dynamic Range

Simply the Best

Burr-Brown’s new family of CMOS A/D converters combine great
performance with unbeatable pricing! From 8-bit, 60MHz to 10-bit,
70MHz, this versatile family of converters operates from a single
+5V power supply and offers excellent performance with a single-
ended input, or eperates with a diffetential input.

8-Bit ADC for Video & Test Instrumentation

In multi-channel applications, or where full scale input range
adjustment is required, ADS830 offers an external reference
option for excellent gain and offset matching.

A
D
'3
<

10-Bit ADC for Communications & Imaging

Low distortion and high SNR provide simply the best margin
needed for communications, video, and medical imaging.
ADS823’s solid 60dB SNR through f,, = 20MHz performance is
outstanding for medical imaging requirements.

Simply the Best Options

Nothing beats the versatility of this family. Users can choose
internal or external reference options. A flexible nput range
allows the full-scale to be set at a standard 2Vp-p or optional
1Vp-p. All offer low power dissipation plus a power-down mode
to further reduce power dissipation

Resolution Sample Rate SNR SFDR  SINAD Power Price FAXLINE# Reader
Product (Bits) (MHz) {dB) (dB) (dB) (mW) (1000s)  1-800-548-6133 Service #
ADS830 8 60 49 73 48 180 $4.95 11429 80
ADS831 8 80 48 65 47 265 $6.50 11430 81
ADS822 10 40 60 70 59 190 $5.95 11385 82
ADS823 10 60 60 74 59 265 $8.50 11386 83
ADS824 10 70 59 70 55 315 $9.95 11403 84

. www. DUIr-Hrown.com
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also require lower actuation voltages
than their electrostatic counterparts.

The microrelays operate at voltages
of less than 5 V, allowing them to be
driven by digital logic circuits. Their
contact resistance of less than 100 mQ2
allows them to switch currents of up to
1.2 A. The devices range in size from 3
by 4 mm up to 7 by 8 mm, and are less
than 200 um high. Several configura-
tions are available to meet the voltage,
current, and actuation-force require-
ments of different applications.

The microrelay, which is fabricated
using standard polyimide-mold elec-
troplating techniques, consists of an
integrated planar meander coil and
one or more pairs of relay contacts po-
sitioned above the coil. A movable
plate, made from a magnetic nickel-
iron material, is surface microma-
chined above the contacts. When cur-
rent is applied to the coil, the magnetic
flux generated pulls the nickel-iron
plate down until it touches the con-
tacts, thereby closing the circuit.

The normally closed version works
in the opposite way, using a permanent
magnet to hold the actuating plate
down and the contacts closed. When
current is sent through the relay’s coil,
the plate moves up off the contacts,
opening the circuit. The permanent
magnet for this type of relay is not cur-
rently made through micro-machining
techniques, and therefore must be
added during the fabrication process.

The fabrication process itself be-
gins with an oxidized silicon wafer.
The researchers then deposit a seed
layer, and electroplate a lower mag-
netic core, adding an insulating poly-
mer mold above that. Then a coil is
electro-deposited and coated with an
insulator. The fabrication is completed
by alternating steps of polymer mold
deposition and electroplating. Every
step uses photolithographic tech-
niques to build 100 or 500 relays on a
wafer. Then they can just be cut up
like semiconductor chips.

Microrelays manufactured with this
process have been tested to 850,000 op-
erating cycles without failure. A
patent has been filed and Georgia Tech
is looking for a commercial partner to
license the technology. For more infor-
mation, contact Mark Allen, associate
professor, at (404) 894-9419, or e-mail
him at mark.allen@ece.gatech.edu.

Patrick Mannion
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smallest 4-Gh, 12-Bit A/D

Simplify Your Data Collection Applications

Burr-Brown’s family of 12- and 16-bit, 4-channel, A/D converters
continues to grow and provide you with the best price/performance
options available on the market. These converters feature an
on-board multiplexer, and are complete with internal clock, S/H
amplifier, and internal voltage reference. All offer low power, parallel
and serial outputs, and a continuous conversion mode that allows
you to sample sequentially through all four channels. Plus, the serial
interface also provides a low-cost isolation solution for remote
data acquisition. With conversion rates up to 200kHz and power

dissipation under 15yW in shutdown mode, these products are
ideal for battery operated systems such as personal digital
assistants, portable data loggers, and measurement equipment.

ADS7841 Key Specifications:

« Single Supply: 2.7Vto 5V e Serial Interface

« 4-Channel Single-Ended or « Alternate Source for MAX1247
2-Channel Differential Input « 16-Lead SSOP Package

» Up to 200kHz Conversion Rate

Resolution Channels INL NMC* Sample Rate Power SINAD Price FAXLINE# Reader
Product  (Bits) (LSB) (kHz) (mW) (B) (1kpcs) 1-800-548-6133 Service #
ADS7824 12 4 £0.5 12 40 50 73 $12.30 11303 87
ADS7825 16 4 2 16 40 50 86  $28.46 11304 88
ADS7832 12 4 £0.75 12 117 14 Ial $16.00 11332 89
ADS7841 12 4 1 12 200 3 72 $4.59 11420 90
*No Missing Codes
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M Exploring development software for advanced processor designs

Hardware Design And Software
Tools Grow From One Source

Processor Architecture Can Be Defined At The Same Time
Designers Create The Tools To Write The Code.

reating a new or custom
c CPU architecture is

pointless if there are no
tools to develop software. The
fates of projects, or even com-
panies, can hinge upon the
availability of a suite of assem-
bler, compiler, debugger, and,
hopefully, other development
tools at the same time that the
silicon makes its debut. Major
manufacturers have gone to
Herculean lengths to forge
partnerships with tool devel-
opers that will orchestrate the
design of both the silicon and
the software.

Now, a single tool called
SD/ToolSmith from Production
Languages Corp., Fort Worth,
Texas, is able to track the de-
velopment of a processor archi-
tecture. It also generates a full
set of basic development tools that are
specific to that architecture, based on
the architectural description. In the
near future, SD/ToolSmith also will
generate a register-transfer-level
(RTL) VHDL description from the
same architectural definition, and co-
ordinate it with the development of
the software tools.

Currently, the tools that can be
produced by SD/ToolSmith include an
assembler, a compiler, a debugger, and
a cycle-accurate simulator. These
teols can all be incorporated into a
customizable graphical-integrated-
development environment (IDE) that

Tom Williams

operates under the Windows operat-
ing system.

Deriving Instructions

At the core of SD/ToolSmith is the
description of a processor’s instrue-
tion-set architecture (ISA). The ISA
can be thought of as an assembly-lan-
guage programmel’s perspective of
the hardware. By making observations
about the hardware block diagram, it is
possible to derive the ISA description.
From that you can produce the in-
struction-set description, the syntax
by which the hardware operates.

Traditionally, a tool designer starts

COVER FEATURE

with the hardware architecture
already defined. With SD/Tool-
Smith, users can start with a
block diagram of a processor
architecture. As that architec-
ture is refined (e.g., as the reg-
isters are defined or as the
ALU and other
units are defined),
he user simultaneously devel-
ops the instruction set along
~ with the hardware design.
¥ Facts about the architecture
imply certain things about the
way the instructions will work.
For example, let’s say a simple
processor has two source buses
connecting the ALU, multi-
ply/accumulate unit (MAC)
and register file ( Fig. 1). Alter-
natively, it can fetch one of its
operands from data RAM via

the address bus. That means |

that two operands can be fetched si-
multaneously from three possible

sources, for any instruction among |

these units, such as an ADD instruc-
tion. If there is, however, only one
source bus, then only one operand can
be an access to data RAM.

Given this simple fact of the layout
of the units, an instruction that has
two source operands, one of which can
also be an access to data RAM, must
be able to support the following
operand combinations:

o register, data RAM
e register, register
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o XDSL Line Interface e Digital Basestation Receiver Channel

Ultra-Small Package, Exceptional Performance = O0PA643—Low Distortion, High Gain Op Amp

0PAG642 and OPAG43 provide a level of speed and dynamic range 0PAG643 achieves low harmonic distartion over a wide frequency
previously unattainable in a monolithic op amp—now in the range by using a de-compensated voltage feedback architecture
smallest available package—the S0T23-5. with two internal gain stages. Internally compensated for gains

OPA642—Low Distorﬁon, Low Gain op Amp 2+3. with SOQMHZ galq bandwidth .product, OPAB‘?? is
particularly suited for wideband transimpedance amplifiers,

Using a unity gain stable voltage feedback architecture with two 1 hqerate gain IF amplifier appiications, and very low distortion
internal gain stages, OPA642 achieves exceptionally low harmonic ADC driving.
distortion over a wide frequency range (—95dBc at SMHz). its fast

settling (13ns), low voltage noise, and high output current drive Key Specifications: OPA642 0PA643
make the OPAB42 ideal for high dynamic range applications  Low Distortion..................... -95d8Bc at 5MHz .....~90dBc at 5SMHz
such as high resolution imaging, wireless communications, data Low NOISE.....cocvvrrererieerinneans 2.70VAHZ ..o, 2.3nVAHz

acquisition, and professional audio. Other specs include

Gain Bandwidth Product.......... 210MHZ..c..eercrrene 800MHz
.007%/0.008° P, - jection. , ,
AL LR DCE ke G S High Open-Loop Gain ................ 950B ... 95dB
High Qutput Current......

Reader No. 91 » FAXLINE #11190, 11191 Pricing from (1000s)
OPAG642 and OPA643 are also availabfe in 8-pin DIP, SO-8 versions
and high grade versions.
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o register, register indirect
e data RAM, register
o register indirect, register

If the word length for this ADD in-
struction is 32 bits, it must have fields
to store the supported addressing
modes for each operand; the immedi-
ate, or direct, address; and the opcode.
The opcodes, of course, indicate which
instruction is to be executed. This sim-
ple example shows how hardware de-
sign and instruction definition can
evolve together. This process contin-
ues through the definition of other
functional units such as the address
generator, program counter, and
pipeline.

Defining the opcode also defines
exactly what it does. Thus, adding
source operand 1 and source operand
2 with carry will set the carry bit in
the flag’s register, and place the result
on the destination bus at the address
in the destination field of the instruc-
tion. All of this is formally described
in detail.

A Unifying Representation

As the description of the instrue-
tion-set architecture is progressively
refined, it is captured in a formal tex-
tual representation called the Tempo-
ral Hierarchical-Instruction-Set Lan-
guage (THISL). The layout of the
instructions and a functional descrip-
tion of their behavior is expressed in
THISL. These descriptions are part
of the definition of the functional units
that make up the processor architec-
ture (Fig. 2).

The THISL description of the
ADD instruction in the example is in-
cluded in the THISL segment defin-
ing the ALU, which in turn, is part of
the code defining the entire processor

architecture. Note that the format of |

Figure 2 looks much like what one
would expect to find in an assembly
language reference manual.

The THISL file is created by enter-
ing the machine description derived
from the hardware architecture into
SD/ToolSmith using the data entry di-
alogs appropriate for the various ele-
ments of the machine. For example,
they would include the register re-
sources and register resource classes,
tokens, addressing modes, instruction
groups, and instructions, such as the
ADD example described earlier. This

file also is where mnemonies needed to
generate an assembler are assigned to
the opcodes.

In entering the machine descrip-
tion, it is important to go through each
instruction, and define what happens
in each stage of the pipeline. For ex-
ample, a jump instruction may or may
not have a condition code. If it does
have one, it would place the jump ad-
dress in the program counter only if
the condition was true. Otherwise, it
would do so immediately. After the
machine description has been entered
through these dialogs, the system can
generate the basic body of the under-
lying code from which the tools can be
generated.

SD/ToolSmith considers any archi-
tecture to be “pipelined” in the sense
that a given instruction’s semantics
are executed in a series of clock cycles.
Normally, we think of a pipelined ar-
chitecture only when these cycles
overlap. The more general concept of a
pipeline is necessary, however, to gain
cycle-accurate simulation.

An additional step, prior to creat-
ing an assembler, involves defining
“pack actions.” These determine how
values are placed into and extracted
from instruction fields. In addition,

translate an ASCII character or
string into the proper binary form.
These pack actions, as well as the |
functions assigned to opcodes, even-
tually manifest as microcode within
the processor.

Although they may seem like ab-
stractions, a register file and an ALU,
which are defined in terms of bit fields
and operations, also represent physical
entities. These entities can be de-
scribed by hardware definition lan-
guages, such as VHDL, and eventually
synthesized as silicon using a variety of
processes. As such, functional ele-
ments defined in THISL can be saved
in libraries for used in future designs. |
They can either be used as is or edited
for special needs. ‘

Production Languages eventually |
intends to provide the ability to
graphically wire together predefined
functional elements. In addition, fu-
ture versions will have the capability
of automatically generating an RTL
VHDL representation of the architec-
ture that can be used to produce a |
gate-level description.

Generating The Tools
SD/ToolSmith does not generate an
assembler as an executable file, but

the assembler needs to know how to | produces a source file that can be com-
9 o
Program Stack & Data ¢ %
Program g
e counter Address | | 15
Instruction | 1§ T S
fetch logic 16 1 ADDR_BUS |
32 16 S0_BUS
Instruction = St_BUS
decode i 16 o
logic MAC |
1 Register fle
32
ACC
16
DST_BUS

1. This figure shows o block diagram of a simple instruction-set architecture. The diagram serves
as the starting point for deriving the machine description. Details about the architecture, such as
the buses connecting the ALU, MAC, and register file, have implications for the number and kinds
of instructions needed for the various functional units.
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Dual Op Amps vPackaged

‘Voltage Feedback Op Amp for Video/Imaging Current Feedback Op Amp for Communications

OPA2650 is a high speed, dual, low power (50mW/ch.), voltage OPA2658 is a dual, ultra-wideband, low power current feedback
feedback op amp featuring 360MHz bandwidth and 12-bit settling video op amp featuring 1700V/ys slew rate and low differential
time in only 20ns. Its low distortion is ideal for communications. Its ~ gain/phase errors (0.01%/0.03°). OPA2658’s current feedback
wide bandwidth and voltage feedback design make it ideal for design allows for superior darge signal bandwidth even at high
active filter applications. OPA2650 is especially suited to high  gains. Its full power bandwidth, phase linearity and gain flatness
resolution video, CCD imaging and ultrasound due to its excellent ~ Make it a popular choice for communications.

pulse settling and DC precision. MSOP-8 Advantage

0PA2650 is internally compensated for unity gain stability, and has Maximize your design options with OPA2650 and OPA2658 now
a fully symmetrical differential input due to its “classical” op amp available in MSOP-8 packaging. The same high performance
circuit architecture. OPA2650 is also available in single (OPAG50) and low power optimized for portable design!

and quad (OPA4650) versions.

Bandwidth Slew Rate I FAXLINE# Reader
Product (MHz) (V/ps) (mh) Package (600) 548-6133  Service #
OPA2650 360 240 £11  8-pinDIP, 50-8, MSOP-8 11266 85
0PA2658 800 1700 410 8-pinDIP, S0-8, MSOP-8 11269 86
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TECH INSIGHTS INTEGRATED HARDWARE/SOFTWARE TOOL

piled and linked using the Microsoft
Visual C++ Developer Studio. First, it
checks the machine deseription for er-
rors, then begins the build process.
Since the machine description is hier-
archical, the system can walk that hi-
erarchical tree structure and build
context-sensitive “grammars,” which
are used as the basis for an assembler,
a compiler, and a simulator. These
grammars are read by an attributed
predicated code generator (APCG)
which polls the underlying THISL
code based on the grammar to pro-
duce the C source files for the tool.

All this underlying grammar-build-
ing, parsing, and code generation is
transparent to the user. Once the
source files are loaded into the Visual
C++ project and the Microsoft tools
are configured, the final executable
file can be built and the assembler is
tested.

SD/ToolSmith can build either a bit-
accurate or a cycle-accurate simulator.
A bit-accurate simulator is useful for
programmers because it models the
processor’s behavior at the instruc-
tion-set level, and hides what goes on
in the pipeline. In addition, a bit-accu-
rate simulator is faster than a cycle-ac-
curate simulator. A cycle-accurate
simulator, which does completely
model the pipeline, is needed to com-
pare expected behavior against a
VHDL model.

To generate a simulator, you must
decide which type you want and then
add architectural semantics to the ba-
sic machine description. Architectural
semantics describe the exact behavior
of each entity in the machine descrip-
tion. They may include such things as
the order of the phases in the pipeline,
or the conditions under which data is
placed on a given bus during a read in-
struction. Architectural semantics are
at a much lower level of abstraction
than the functional unit semantics de-
scribed earlier.

The code generation for the simula-
tor is straightforward, as in the case
for the assembler. The Build Tool dia-
log box lets you select either the bit-
accurate or cycle-accurate simulator,
and generate the source files.

The SD/ToolSmith compilers con-
sist of several predesigned machine-
independent modules. The first is a
front end that parses source code to
an intermediate pseudocode. A ma-

ALU Instruction Group

ADD Instruction
ADfJ ser0,sret, dest
Description
Add scr0 to src1 and place result in dest.
Format:
012345678 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
o001 dest [ st [ sen | IMM15 |
Execution semantics:
Fetch Decode Read Execute Write
S0_BUS =serd;
$1_BUS =sret;
DST_BUS = S0_BUS + S1_BUS;
¢ = S0_BUS[15:15] & $1_BUS[15:15];
1=0ST BUS==0;
n=DST_BUS[15:15) 1= 0;
v=50_BUS(15:15) & §1_BUSH15:15] &
-DST_BUS{15:15];
dest = DST_BUS;

2. Shown here is the definition of the ADD instruction. The THISL code listing in the semantics
section defines the behavior of the instruction, such as how the ditferent bits in the flags
register are affected. This listing, along with listings for other instructions in the ALU group
combine to describe the ALU functional unit. The information that generates this code is
entered in dialog boxes when entering the machine description.

chine-independent optimizer then
produces an optimized set of
pseudocode using general compiler
optimization techniques. The opti-
mized pseudocode is then run through
a machine-dependent back end, which
performs machine-level optimiza-
tions. Afterward, the back end pro-
duces assembly source code. The
back-end module is based on the tar-
get machine description.

To produce a debugger, SD/Tool-
Smith uses a predesigned generic de-
bugger that is adapted to the particu-
lar machine description by scripting
files. The files are based on a debugger
configuration file that is produced dur-
ing the generation of the simulator,
which is, of course, specific to the ma-
chine description.

To customize the debugger for the
user, you can write subroutines that
have display functions to show the
contents of hardware entities, such as
a hardware stack. The debugger
would call the routine, such as
stack_display, which would call the
stack functional unit and get its value.
The value is then sent to a routine that

actually displays it. In fact, process:
internals such as stacks and registe
can be displayed in a customized u
interface under Windows. In a similar |
manner, all the tools can be given ei-
ther a command-line or a Windows- |
based user interface.

Because the debugger is the most
interactive tool, it is the one that
makes the greatest use of a visual en-
vironment. Production Languages
supplies a Windows-based debugger
shell that can be customized to show
exactly the registers, counters, and
other elements within a given proces-
sor architecture. You can even design
custom icons to represent things like
breakpoints. However, all the tools
can be given a command line interfar
or be assembled into an integrated d
velopment environment (IDE).

Once all the tools have been fittec
with their own graphical interfaces
they can be assembled into an environ-
ment under a single IDE control panel
The IDE has a database that is specific
to the target processor and identifies
all the tools used for that processor. Ir
addition, it maintains informatior




We partner with you
to get the job done right
and on-time.

Deltron provides:
» On-site engineering assistance
» Prototypes in two weeks

M Series
. Moduflex® Power Supplies

» J.LT. deliver
J = y ¢ 1,000,000 + Models
RN ¢ 250 - 1500 Watts
ce N @ A ® 1 -7 Outputs

* AC and DC Inputs

- * Competitive Prices
deltr o inc.
SN,

POWER PRODUCTS



M = DM = VX SERIES MODUFLEX® SWITCHERS

DESCRIPTION FEATURES

Moduflex® Series form a comprehensive line of open frame = UL, CSA, TUV (IEC, EN), CE.
power supplies assembled from standard “off the sheif” BN 6 watts per cubic inch
modules. The design features “State of the Art” topology, a P .
meticulous thermal structure and the use of high efficiency N 1-7 outputs, 250-1500 watts.
circuits and components to attain the desired power density. mmm AC & DC input models.

The modular system concept reduces manufacturing to == VX rated specialty models
submodule assembly, capable of high volume production with ) B
a superior quality level at moderate costs. = 120 kilohertz MOSFET design.

. . . ) m All outputs:
M Series are available in output power ratings from 250-750

watts. DM Series are available with a 48VDC input and output Adjustable
power ratings of 400 and 600 watts. VX Series units consist of Fully regulated
four specialty units with output power ratings of 500, 750, 1000 Floating

and 1500 watts having the VXI standard voltages and currents. , .
. : Overload and short circuit protected

Three classes of output modules are available. The Overvoltage protected
STANDARD outputs allow short duration surge currents on all . . .
auxiliaries for hard starting loads. Optionai CURRENT Standard features include:

LIMITED outputs have square current limiting and feature System inhibit

wireless droop current sharing. Optional ENHANCED outputs Load proportional DC fan output
have square current limiting, one wire star point current share, mmm Options include:

output good logic signal with LED, nominal 5V local bias, P )

individual inhibit and margining. For requirements that cannot Auto ranger

provide minimum load on the main output, the ZERO VME/VXI Monitor

PRELOAD option is available for main outputs up to 500 watts. End fan cover

DELIVERY Top fan cover

Choose stocked units or construct a model number using Current Limited Outputs

stocked modules for fast delivery. Otherwise, form a model Enhanced Outputs
from the adjacent page to meet your specific requirements. Zero Preload
Contact factory for deliveries on models derived from non- B Fast delivery.

stocked modules. . . .
I Replaces expensive high density systems

using potted modules.

STOCKED MODELS - Available in 3 days.

Max
Power Output 1 Output 2 Output 3 Output 4 Model*
425W | 5V @ 50A 12V @ 12A 5V @ 10A |12V @ 6A | M44R2323-47P
425W 5V @ 50A 24V @ 6A 12V @ 6A |12V @ 6A | M44R2633-47P
600W | 5V @ 60A 12V @ 12A | 12V @ 12A 5V @ 10A | M46C2332-47P
600W | 5V @ 60A 12V @ 12A | 24V @ 6A |12V @ BA | M46C2363-47P

*Models shown in table include power fail monitor, auto ranger, current limited modules, zero preload
and end fan cover options. 600W models Case #3.

UNITS FROM STOCKED MODULES - Available in 2 weeks.
4 B 2 - YY X

Series —T L Output #1 Variant
Configuration Sum of Option Codes OPTIONS
Power Code Output #4 Code Option Code  Function

00 None
Output #1 Code Sl Eodh 01 Power Fail Monitor
Output #2 Code 02 Auto Ranger
04 Current Limited
. ] ) 08 Zero Preload
Configuration: Allowable quad output configurations are 42, 44, 46 and 48. 16 Enhanced
Power Code: Choose Power Code P, R, A through D for 250-750W models. 32 End Fan Cover*
Output Codes: Select any outputs from the shaded area on the Output Types table
consistent with the configuration chosen. iz i e

Option Code: Specify Option Code. Refer to the Option table. Codes 02 (redundancy) Replace the YY with the sum of the option
and 16 (enhanced) are excluded from models available in 2 weeks. codes. *600 & 750 watt units require Case 5.



MODEL SELECTION HOW TO ORDER

Models are available in power ratings of 250 to 1500 watts, To form the proper model number defining a custom requirement, select the letters M or

with corresponding code letters P, R and A through D. See DM to designate the series, then choose the desired configuration of output modules and

Power Code chart. Contact factory for 1000 and 1500 watt list the configuration code. Insert the power code letter for the power level and follow with

models. the output code numbers or letters for each specific output. Enter a dash and from the
option table insert the sum of the option codes. Where lower power is desired for the main

Output modules are available in six types—J, K, L, M, N module, an N module can be substituted and is denoted by a letter N in the output variant

and P in nominal power outputs from 75-500 watts. Type position. In addition, when no preload is availatle for the main output, choose Option

M, N and P modules are variable power rated depending Code 08 and add a P in the output variant position. For an enhanced main and current

upon the unit power rating. The M, N and P Module table limited auxiliaries, specify both 04 and 16 option codes.

directly below shows the corresponding multiplier

applicable to the output current ratings of the M modules MODUFLEX 400W QUAD SWITCHER

and allowable power ratings for the N and P modules. For __IQ M 44 6 - YY _xL

example, a 750 watt multiple will have its M type module .

. DC Input Output #1 Variant
configured to produce 120A @ 5V or 12A @ 48V. The Series Sum of Option Codes

voltage and current rating of output modules are listed in

the table of output types. This table assigns an alpha- C::\:gl:ggg: 83223: :; ggg:
i i ing th inal vol i f th
numeric code designating the nominal voitage rating of the Output #1 Code Output #2 Code
module.
M Module OUTPUT CONFIGURATIONS
Unit Current Multipliers  N/P Module* The boxes below are diagrammatic representations of the power supplies as viewed
Power Single Multiple Allowable from the output end. The two-digit numbers above the boxes are the configuration codes.
Rating Output Output Power Ratings [JRYA 24 26 30
) 250W 0.5 0.3 175W # #2[# #2 [ #1 #3 [#2 M
R 425W 0.85 05 250W
A 400W 0.8 0.6 250W M K| M LM K|lLIm
B 500W 1.0 0.8 300W
C 600W 1.2 1.0 400W 32 34 36 38
D 750W 15 1.2 500W #1 #2 |41 #3| #2 | #3 | #2 |#1
*When an N or P module is used as the main output, 43 | #2 #3
the allowable power and the module current ratings Jlg M Jlklm Klklm Lo lm
must not be exceeded.
Outp p 40 42 44 46
Outp od D #4 | #3 |42 | #1 #1 #2 |81 #3 | #2 | #1
ode Volts Amps ns Amps DS . #4| #3 | #2 #4| #3 #4
0 2 10 20 30 | 100 | 60 K|K[L [M J|J|J M J]IJ]KIM JIK|IK M
1 33| 10 20 30 100 | 60
2 5 10 20 30 | 100 | 60 48 50 52 54
3 |12 6 |12 ] 24| 42 | 42 A #3[#2 [#1 | [#5[#3 [#2 [#1 | [ 45 #1] [#5 #2 A
4 15 5 10 | 20 | 33 33 J J J
5 (18] 4 | 8 | 16] 28 | 28 #4 #4| #3] 42 #4 | #3
6 Je4] 9 "6 ] 12 [meirlel KIK[KIM|[J[k[L[M[[J[o]u[M|[[U]u][K]|M
7 | 28| 25 5 10 18 18
chet e b s 2 o e
. #5 | #3 | #2 [#1 #5| #6 #1 #5| #6 | #2 | 1 #5 | #6 | #7 |#1
A |22 10 20 30 | 100 | 60 J Jly gl olaly
BEZERE BE 28BN 44 | #4| #3 | #2 #4| #3 #4 | #3 [ #2
e jeil a0 &0 S 1 0 ] 60 JIK[K|M J|J|J M J[J|KIM JlJ[J[M
D 3 10 20 30 | 100 | 60
E |36 10 20 30 | 100 | 60 Refer to the table below for allowable configurations by series.
F 4 10 20 30 | 100 [ 60 Output Unit Power Rating
- BEIEEE A IR R Configuration 250W  400W 425W 500W 600W 750W
H |57] 10 20 30 | 90 60 o
12 X . X X X X X
J 6.3 10 20 30 80 60 24 X . X x X o X X
K 7 9 18 30 | 70 60 26 =z X
L 8 8 16 30 62 60 30 o x X
M 9 8 15 30 | 56 56 32 7 X = = = =
N 10 7 14 30 50 50 34 . x X . x X
P 11 7 13 27 | 45 45 36 = % Y % x
Q [135| 6 11 22 37 37 38 .~ x X
R 17 5 9 18 30 30 20 X
S 19 4 8 16 | 26 26 a2 M - x x % % %
T 21 4 7 14 24 24 a4 . x X X . x X
U |23 4 7 13 | 22 22 26 . % > P %
VI 2] 3 |6 [12] 19 |19 26 X o -
W |29 3 5 10 17 17 >
X1 222 5 9 | 16 | 16 52 7 - - e %
Y | 40 2 4 8 13 13 54 ] % P x
Z (44| 2 | a4 |7 | 1212 56 = = -
Multiple output modules of a given type are 62 * X X * X X
arranged in ascending order by voltage 64 ¢ X ¢ X X
magnitude in the same sense as the output 72 X . X X

number sequence in the configuration

R nts all ! fi jons for the DM ies.
BTy Sracsla r o * Represents allowable configurations for the DM Series.

x Represents allowable configurations for the M Series.



SPECIFICATIONS

INPUT
90-132 VAC or 180-264 VAC, 47-63 Hz. Strappable. 40-60 VDC
for DM Series.

EMISSIONS
FCC 20780 Part 15/EN 55022, Class A Conducted.
EN 61000-3-3, Voltage Fluctuations.

IMMUNITY

IEC 1000-4-2/EN 61000-4-2, Electrostatic Discharge. IEC
1000-4-3/EN 61000-4-3, Radiated Field. IEC 1000-4-4/EN 61000-
4-4, Electrical Fast Transients. IEC 1000-4-5/EN 61000-4-5,

Level 3 Surge. IEC 1000-4-6/EN 61000-4-6, Conducted Field.

INPUT SURGE
34 amps peak from cold start for units under 400 watts, 68 amps
for other models.

EFFICIENCY
75% typical.

HOLDUP TIME
20 milliseconds after loss of nominal AC power. 3 milliseconds for
DM Series.

OUTPUTS
See model selection table. Outputs are trim adjustable +5%.

OUTPUT POLARITY
All outputs are floating from chassis and each other and can be
referenced to each other or ground as required.

LINE REGULATION
Less than +0.1% or £5mV for input changes from nominal to min.
or max. rated values.

LOAD REGULATION
+0.2% or £10mV for load changes from 50% to 0% or 100% of
max. rated values.

MINIMUM LOAD

Main output requires a 10% minimum load for full output from
auxiliaries. Use Option 08 if no minimum load is available for
mains up to 500 watts. Singles require no minimum load.

RIPPLE & NOISE
1% or 100 mV, pk.-pk., 20 MHz bandwidth.

OPERATING TEMPERATURE
0-70°C. Derate 2.5%/°C above 50°C.

COOLING

A min. of 6 LFS* for models under 400 watts, 10 LFS for others,
directed over the unit for full rating. Two test locations on chassis
rated for max. temperature of 90°C. For convection ratings consult
factory.

‘Linear feet/second.

TEMPERATURE COEFFICIENT
+0.02%/°C.

DYNAMIC RESPONSE
Peak transient less than +2% or +200 mV for step load change
from 75% to 50% or 100% max. ratings.

RECOVERY TIME

Recovery within 1%. Main output - 200 microseconds. Auxiliary
outputs - 500 microseconds.

SAFETY

Units meet UL 1950, CSA 22.2 No. 950, EN 60 950, IEC 950.
ISOLATION

Conforms to safety agency standards.

INPUT UNDERVOLTAGE
Protects against damage for undervoltage operation.

SOFT START
Units have soft start feature to protect critical components.

OVERVOLTAGE PROTECTION
Standard on all outputs. VX Series - standard on main output.

REVERSE VOLTAGE PROTECTION
All outputs are protected up to load ratings.

OVERLOAD & SHORT CIRCUIT

Outputs protected by duty cycle current foldback circuit with
automatic recovery. Standard auxiliaries have additional backup
fuse protection. Options 04 and 16 have square current limiting
with automatic recovery when overload is removed.

THERMAL SHUTDOWN
Circuit cuts off supply in case of local over temperature. Units
reset automatically when temperature returns to normal.

FAN OUTPUT
Nominal 12 VDC @ 12 watts maximum.

INHIBIT
TTL compatible system inhibit provided. Option 16 has individual
output inhibit.

REMOTE SENSING
On all outputs except standard and 04 Option outputs 75 watts or
less.

SHOCK & VIBRATION
Shock per MIL-STD 810-E Method 516.4, Procedure . Vibration
per MIL-STD 810-E Method 514.4, Category 1, Procedure .

MECHANICAL

CASE WATTS H x W x L
1 250W/425W 250" x 4.15" x 8.00"
2 400W/500W 250" x 5.05" x 9.00"
3 600W/750W 250" x 520" x 9.63"
4 600W/750W 250" x 6.50" x 9.63" Config. 40 & 50 only.
5 600W/750W 250" x 6.00" x 9.63" Option 32 only.
6 1000W 5.00" x 505" x 10.40"
7 1500W 5.00" x 520" x 11.00"
OPTIONS

POWER FAIL MONITOR

Optional circuit provides isolated TTL and VME/VXI compatible
ACFAIL signal providing 4 milliseconds warning before main
output drops by 5% after an input failure. A SYSRESET signal
following VME timing requirements is provided when an N module
is used as a main output. Both logic signal outputs can sink
current per the VME specification.

AUTO RANGER
Optional circuit provides automatic operation at specified input
ranges without strapping. Not applicable to DM Series.

CURRENT LIMIT

Option provides on all outputs:

M Square current limit with auto recovery.

W Wireless droop current share for paraliel or N+1 redundant
operation.

ZERO PRELOAD
Optional circuit removes need for preload on main output.
Available for mains up to 500 watts. B

ENHANCED

Option provides on all outputs:

B Square current limit with auto recovery.

B Single wire active current share for parallel or N+1
redundant operation.

W DC output good logic signal with LED indicator.

B Logic inhibit.

B Nominal 5V bias.

B Margining.

END FAN COVER
Optional cover with brushless DC ball bearing end fan which
provides the required air flow for full rating.

TOP FAN COVER
Same as above with fan mounted on top of the power supply.

Specifications subject to change without notice.

]!iii;;zzii;;iihuz

98703C

290 WISSAHICKON AVENUE, PO. BOX 1369, NORTH WALES, PA 19454
PHONE: 215-699-9261 » FAX: 215-699-2310  TOLL FREE: 1-800-523-2332
E-MAIL: sales @deltroninc.com < VISIT OUR WEB SITE: www.deltroninc.com



TECH HW/SW TOOL |
| |

|

Low Power 25 - 350 Watts

about all the files related to software '

development projects. t e %

The next step for SD/ToolSmith is a

closer link to VHDL. Not far off is the 3

ability to automatically generate o er
RTL-type VHDL code from the full . w Medium Power 400 - 800 Watts

machine description. Another goal is

. @
reverse engineering VHDL to pro-
duce the information that can then be s u pp Ie S

used to automatically produce tools

for existing designs.
A future version will actually gen- o u n eed High Power 800 - 3,000 Wats

erate the machine description in s .
VHDL, rather than the THISL code. g

Because the whole system is centered r o m o n e e £
around an RTL-level representation
of the architecture, this should be ’

e Orher goss melud . compan
Other goals include the growth of J*E 415 eries

libraries of functional units such as
ALUs, register files, and FPUs that

ies 35 - 450 Watts
can be represented at block diagrams. »
At that point, designing a custom Astec. -
1 -1,200 Watts

processor would be a matter of drag-
and-drop and wiring the icons to-
gether. Making whatever modifica- v DC/DC Converters
tions needed for more detailed ’ .
customization should be a matter of Astec’s g lobal I‘(ZS(?LH’( es dare
editing existing functional units. focused on meeting your

_ The ability to simultaneously de- power supply requirements.
sign a hardware processor and derive - Custom P Sish
its instructions to automatically gen- . USIOM Fower Jysiems
erate a suite of software development A Broad produd offermg
tools could change the economics of 1 -3000 Watts
processor development. Presently, '. a
companies have to form alliances with P/ Technical expe"ise in all -
tool developers or, at best, have sepa-

rate teams working on the architec- demanding upplicutions Linear Power Supplies 1-115 Watts
h . Wh hitec-
ture and the tools. When the architec o N + 1 redundant

ture team hits a snag and has to go

back and redo part of the design, the °
tools team has to throw out part of its Hot plllg and warm p'llg

work and start over. o Dictri
SD/ToolSmith and tools like it that Distributed Power

may appear in the future, put the gen-
eration of the software tools into the [Z OH-Ihe-sheIf PmdUdS ﬂlld

hands of the chip designers. At the custom solutions
same time, such a capability makes Call us tOday.
small, low-volume designs that were : 3
previously economically prohibitive IZ Stotkmg Distributors 7 6 0 - 9 3 0 - 4 6 0 0
now feasible.

PRICE AND AVAILABILITY www.astec.com

SD/ToolSmith is available now. Pricing
begins at $250,000 for a single-use stand-
alone license. Multiple-use, multiple-user PowerFAX
technology transfers, depending on com-

plexity, will run five to six times the cost of a N 760-930-0881
standalone single-use license. Use Astec’s automated fax
Production Languages Corp., 403 West .ret_rieval system to receive product
Loop 820, Suite 185, Fort Worth, TX 76108 information around the clock.
(817) 367-6030. www.plcorp.com.

CIRCLE 485 6339 Paseo del Lago ® Carlsbad, CA 92009 Phone: 760-930-4600 « Fax: 760-930-4700
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TECH INSIGHTS —EMBEDDED SYSTEMS

!
|
|

DESIGN APPLICATION

Designing The Next Step
In Internet Appliances

Web-Enabled Information Appliances Are Showing Up In Many Places,
But The Challenge Is Supplying Web Pages With Dynamic Content.

BILL PEISEL, Osicom Technologies Inc., 411 Waverley Oaks Rd., Bldg. 227, Waltham, MA 02154; (800) 243-2333; fax (781)

647-4474; e-mail: bpeisel@osicom.com.

s electronic devices evolve, they

are becoming more intelligent and

complex. In addition, the need for
people to interact with them is becom-
ing much greater. One obvious choice for
person-device interaction is use of the
ubiquitous web browser. More elec-
tronic devices are being designed today
to be network accessible through a web
browser. Such devices are often re-
ferred to as web-enabled information
appliances or Internet appliances.

While benefits of merely web-en-
abling a device are large indeed, to fully
tap the power of the Internet, the device
capabilities must go beyond web en-
abling. For an Internet appliance to be
practical and versatile, it must include a
variety of hardware and software sub-
systems. Hardware subsystems must
include a processor, an Ethernet con-
troller, a memory and I/O controller, and
support logic. Software subsystems, as a
minimum, must include an RTOS, a web
server (HTTP server), a
TCP/IP protocol stack, and an &
e-mail and FTP server. Today’s |
conventional design ap- |
proaches dictate that the engi- |
neer choose and integrate
these discrete hardware and
software subsystems from a
multitude of choices (and ven-
dors) into an elegant, cost-ef-
fective solution.

Until now, such a conven-
tional approach has been cost
and time prohibitive for most
engineers outside the com-
puter industry. As recently as
three years ago, web servers

people-centric applications—people
connected to the Internet or Ethernet
through computers.

Over the past few years, peripherals
such as printers, faxes, and disk drives
have been web-enabled, but the power
of the Internet and Ethernet remains
largely untapped by all devices that
have anything to do with information,
measurement, or control. Examples of
such potential applications abound in a
broad range of industries and consumer
products; from digital video cameras
and medical devices to industrial and
building control systems.

Today’s Web Devices

Recent advances in system-on-silicon
technology promises to change all that.
Embedded technology has evolved far
enough to let web-servers run on single
board computers with flash memory as
their mass storage. Known as “thin
servers” and “thin clients,” embedded

4 Mis GA8 Gimw G0 Beckmecks Dptions

versions of web servers, such as Spy-
glass MicroServer, are now readily
available. This shrinking of technology
has allowed these smart devices, now
embedded with a web server, to be ac-
cessible through a familiar web browser.
Complete network connectivity system-
on-silicon, such as the NET+ARM chip,
can significantly reduce design time and
lower the unit cost of network-enabling
products. These compact, low-cost solu-
tions will enable engineers, even from
noncomputer industries, to quickly
transform their products into fully func-
tional Internet appliances.

With the rapidly increasing popular-
ity of the World Wide Web, embedded
systems designers are discovering the
advantages of enabling their devices to
work on the web. One typical application
is to allow the device to be configured
using a web browser. Another applica-
tion is the addition of status reporting by
the device utilizing web content. Web

content is defined as Hyper-
5] text Markup Language
(HTML) pages images and ap-

plets sent by the device in re-

SuperScript 1260
Eemran
L
@ Mutes
— @ o
< e ST
i L
) .
b d swmsssees
(ot Cavere St
R ek

@ sponse to Hypertext Trans-
port Protocol (HTTP)
requests from web browsers.
Use of Internet technology
| doesn't have to stop with mere
4 web-enabling. As we shall dis-
W cuss shortly in two example
| applications, for these devices
to be practical, they need to
handle messaging, data trans-
fer, and diagnostics.
Messaging can be imple-
mented using Internet e-mail

still ran only on high-end Al-
pha or Sun computers with
massive disks. As a result, net-

Web-enabled inernet appliances can be easily controlled from a
standard web browser. As this HTML page from a printer illustrates, the
work-enabling was limited to user can setup the printer, view its status, get help, and order supplies.

protocols such as standard
SMTP and POP3, Reliable and
error-free data transfer is easy
to implement using standard




THE BUus STOPS HERE.

No MATTER WHAT LINE
YOU’RE ON.
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DALLAS

SCSI

Termmator

The DS2118M Ultra2 LVD/SE SCSI Terminater
from Dallas Semiconductor operates in three
modes to simplify your design effort: SE (Single-
Ended), LVD (Low-Voltage Differential), and
HVD (High-Voltage Differential) isolation.

SCSI Standards Changing a Little

Too Fast for You?

Thanks to the DS2118M’s multi-mode operation,
you can implement LVD in your current designs
while also giving the end user SE backwards-
compatibility with their legacy SCSI devices.
And, of course, it’s SCSI-1, Fast SCSI and Ultra
SCSI-compatible.

One Chip. Three Modes. Autoselection.

It doesn’t get any easier than this. If the
DS2118M is connected to an LVD-only bus, it
will use LVD termination. If any SE devices are

connected to the bus, it will use SE
termination. Ifan HVD device is

connected, the DS2118M will isolate
the termination from the bus. All of this
is accomplished automatically by sensing
the voltage on the SCSI bus DIFFSENS line.

Tightest Tolerance

The DS2118M provides 5% tolerance over the
full temperature range on both LVD and SE ter-
mination resistance—the lowest in the industry.
It also has a mere 3pF of power-down capaci-
tance. Available in a 36-pin SSOP package, the
DS2118M provides active termination of 9
signal line pairs.

To terminate your SCSI problems,
give us a call.

£ DALLAS

B’ SEMICONDUCTOR

Visit our Web site at http://www.dalsemi.com
4401 South Beltwood Parkway, Dallas, Texas 75244-3292 % Phone: 972-371-4448 % Fax: 972-371-3715
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IR DEs GNING INTERNET APPLIANCES |

FTP. which can be used to either upload
periodic measurement data to a speci-
fied host or download software for revi-
sion updates. The diagnostics are usu-
ally part of a user application software,
which, for example, may monitor tem-

perature, pressure, or flow in measuring
devices or status such as “paper jam” in
a printer. The alerts generated from the
diagnostic program use messaging toin-
form people, and data transfer capabil-
ity can upload files containing error logs

A Code Example

Step 1: Design desired HTML page(s) using an HTML editor of choice. This particular example was Ggenerated

by hand using a text editor. The following page is stored in a file named testpage1.htm.

<HTML><BODY>

<H1>NET+ARM Test Page</H1>

This HTML page contains both static and dynamic content as well as a form for the end user to fill in.<BR>
Unit Configuration Information<BR>

IP Address: _NZZA_IP_ADDRESS<BR>

Change Unit Configuration<BR>

<FORM ACTION="ip_config" METHOD="POST">

Enter IP Address <input type=text size=12 maxlength=12 name="ip_address"><BR>
<input type=submit name="Submit" value="Submit*>

</FORM>

</BODY></HTML>

Step 2: Use an HTML conversion tool, supplied by Osicom or some other vendor, to generate embedded
application source code. The code in this example is written in C.

Contents of testpage1.c:

void

IP_ADDRESS (unsigned long handle)
{

)

void

ip_config (unsigned long handie)

{

}

void

Send_testpage1 {(unsigned long handle)
{

/* Static portion of the page displayed as is. */
HSSend (handle, "<HTML><BODY>\n");
HSSend (handle, "<H1>NET+ARM Test Page</H1>\n");
HSSend (handle, “This HTML page contains both static and dynamic content as well as a form for *);
HSSend (handle, "the end user 1o fill in.<BR>\n");
HSSend (handle, “Unit Configuration Information<BR>\n");
HSSend (handle, “IP Address: *);
/* Dynamic portion handled by IP_ ADDRESS shell routine. */
IP_ADDRESS (handle);

/* Forms portion of HTML page. */

HSSend (handle, "Change Unit Configuration<BR>\n");
HSSend (handle, *<FORM ACTION=\"ip_config\" METHOD=\"POST\">\n");
HSSend (handle, "Enter IP Address <input type=text size=12 maxlength=12
name=\"ip_address\"><BR>\n");
HSSend (handle, “<input type=submit name=\"Submit\"
value=\"Submit\"></FORM></BODY></HTML>\n");
)

Step 3: Implement the body of the IP_ADDRESS and ip_contfig routines.

void
IP_ADDRESS (unsigned long handle)
{

char buffer{256);
sprintf (buffer, "%d.%d.%d.%d", 199, 92, 187, 10);
HSSend (handle, butter);

}

void

ip_config (unsigned long handle)

char buffer[256);
char ipaddrbuffer{32);
/* Use NET+ARM HTTP Server API routine to retrieve value of “ip_address" submitted by end user. */
HSGetValue (handle, “ip_address", ipaddrbuffer, 32);
/* Reply to browser user. */
sprintf (buffer, “IP Address changed to %s", ip_address);
HSSend (handle, buffer);
}

The requesting user sees “IP Address changed to 199.92.187.22° on the screen after submitting the form
from testpag1 with "199.92.187.22" entered into the text field. By utilizing the conversion tool NET+ARM
customers only spend their time implementing the web portions specific to their device. This resuits in a
very large time savings in their application devetopment time.

for further analyses.

Before we examine the designing of
an Internet appliance, let us look at two
application examples that show the dra-
matic benefits that are possible when a
device is transformed into an Internet
appliance.

Today, most printers can be con-
nected to Ethernet or the Internet as a
shared resource. A long-time problem
for customers and vendors is the diffi-
culty of installation and eonfiguration for
network printing. Each vendor pro-
vides proprietary software which runs
on some but not all platforms. Further-
more, each vendor’s graphical-user in-
terface (GUI) has a different look and
feel, making it difficult for one person to
use products from multiple vendors.

One solution is to embed an HTTP
server in the printer. This enables
HTML screens to display information
that can be viewed through a browser.
The user benetit: the GUI now becomes
a familiar web-browser, which enables
the user to interact with a printer re-
motely. The vendor benefit: the GUI
needs to be written only once for it to
work on all platforms. Shown is an ex-
ample of a typical HTML page from a
printer (see the figure).

Now that the printer is web-accessi-
ble, some of the parameters that can be
set or viewed include printer IP ad-
dress; default gateway: subnet address;
AppleTalk name and zone: Novell
printer server name, which directory
services tree to attach to; which paper
tray to use; type of paper; amount of
toner; number of pages printed:; and

printer status, such as ready. in-use, or |

paper-jam. All these parameters can
now be accessible to any authorized per-
son across the network.

Adding messaging or e-mail capabil-
ity can further extend the functionality
of the shared printer. For example,
when the toner is low, the printer can
send an e-mail message directly to the

supplier to deliver the toner cartridge. |

By adding diagnostic capability, the
printer can now alert the office manager
whenever there is “paper jam” through

an e-mail. Finally, data transfer capabil- |

ity such as FTP ean allow vendors to
download firmware upgrades and bug
fixes directly to the printer.

Let’s look at a hypothetical design of |

a flow meter used to monitor the
amount of a substance moving through
it. It needs to record the flow at various
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Partial Selection

256K x 18 pipelined
128K x 36 pipelined
256K x 18 flow-through
128K x 36 flow-through

Access Time (ns)  Max. Freq.
35t04.0 166 MHz
35104.0 166 MHz
75,8,85,10 117 MHz
75,8,85,10 117 MHz

Designers building the next generation of hot

products for applications such as networking,
communications and servers have high speed

on their minds. m Galvantech is shipping high

speed, high performance SRAMs today. Our 4-Meg synchronous burst SRAMs

operate from a 3.3V power supply and deliver mind-blowing access times. The chips
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and asynchronous product line includes 1-Meg, 2-Meg and 4-Meg devices in a variety

of organizations. The pipelined version of our 4-Meg achieves frequencies up to
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SRAMs, visit www. galvantech.com today. Or call 408.566.0688 x 888.
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times and send an alert to intended re-
cipients when the flow is “too high” or
“too low.” By network-enabling the me-
ter, some of the parameters that can be
configured remotely during the installa-
tion using a browser are:

e Low Flow-Level Alarm Limit;

o High Flow-Level Alarm Limit;

o Who to notify in case of failure;

* How often to record flow amount;
o Where to store flow data.

With an embedded FTP server, the
meter can transfer the flow data to a
specified file on a specified computer. An
outbound SMTP e-mail server can send
an alert to any number of recipients that
can be specified depending on the na-
ture of the alert. The message also can
be sent to any specified mailbox, includ-
ing a pager. Having received an alert,
the service technician can remotely log
info the meter using its IP address, run
additional diagnostics, and even recon-
figure the meter or download new
firmware to resolve the problem with-
out ever leaving his office. What these
two examples point out is that the possi-
bilities are limited only by the imagina-
tion of the design engineer!

Design Challenges

Although embedded technologies
are making web-enabled devices much
easier to design, several challenges still
remain. One of the most serious is sup-
porting dynamic web content on a
ROM-based system.

To incorporate web content into an
embedded device, an HTTP server is
first incorporated into the device. This
server processes HTTP requests and
responds with web content. The next
challenge is to incorporate the actual
web content into the HTTP server.

Commercial web servers operating
on Unix or Windows NT platforms have
large file systems stored on disks which
make incorporating web content fairly
straight forward since various pages
and images can be added to a known di-
rectory that then makes the web acces-
sible. Embedded devices usually only
have read only memory (ROM) with no
file system. The web content in this case
has to be incorporated directly into the
embedded device application stored in
ROM. There are various approaches to
incorporating web content into the em-
bedded source code.

Someone proficient in writing HTML
by hand can develop HTML pages by
adding various HTML markup tags
along with text content in a text editor.
These same pages can then be incorpo-
rated into an embedded device by writ-
ing application code to physically send
back the HTML page. The page is
stored in a large character buffer in the
device and is sent back utilizing a net-
work application programming inter-
face such as sockets.

This approach has the following limi-
tations. The tools for generating HTML
pages have advanced to the level that
web masters do not generate HTML
pages by hand because using a tool is
much more efficient and removes a sig-
nificant amount of the tedium involved
in working with the markup tags.

Static HTML pages, those whose
content never changes, is only a small
part of the possible web content pro-
vided by a web server. Dynamic con-
tent, whereby the web content changes
over time is common place and neces-
sary for status reporting. Forms pro-
cessing, accepting user input and acting
onit, also is commonplace and necessary
to make configuration changes in an em-
bedded device. An HTML generation
tool does not solve the problem of pro-
viding dynamic content or forms pro-
cessing. Application code in the com-
mercial web server (written in Perl],
C++, or Java) is necessary for both of
these types of web content.

The problem then for embedded de-
vices is how to incorporate static con-
tent, dynamic content, and forms pro-
cessing into the embedded HTTP
server source code. The solution to this
problem parallels that taken for com-
mercial web servers. Embedded system
designers are writing conversion tools
that automatically convert web content
into application source code. Static
pages are converted into the necessary
program calls to send back the HTML,
image and applet content that does not
change over time. For dynamic content,
proprietary non-HTML markup tags
are inserted into the HTML source us-
ing an HTML editor. The conversion
tool recognizes these tags and produces
shell routines and calls to the routines in
the application source code.

The embedded designer is then re-
sponsible for implementing the routine
such that the appropriate dynamic con-
tent is returned when the routine is

called. The conversion tool also recog-
nizes HTML forms and adds then neces-
sary shell routines to be called when
forms data is sent back to the embedded
web server.

The embedded web server typically
has an application programming inter-
face which makes it easy to retrieve the
Common Gateway Interface data sup-
plied by the browser in response to a
forms submission. The embedded de-
signer is responsible for filling in the
shell routine with the code necessary to
handle the data and send back the ap-
propriate reply.

By utilizing a conversion tool the
process for incorporating web content
into an embedded device is reduced to
the following set of steps.

1. Generate web content using an
HTML editor of choice. For dynamic
content pages, proprietary tags are in-
serted where the dynamic portions are
to appear.

2. Use a conversion tool to convert
the HTML pages, images, and applets
into embedded application source code.

3. Implement the generated shell
routines that are specific to the overall
application running in the embedded
device.

4. Compile and link the resulting
source code.

The embedded device can now serve
web content that is static and dynamic.
In addition, the embedded device also
can process forms data returned in re-
sponse to end user submissions.

The following example illustrates the
first three steps in the above process for
Osicom's NET+ARM product (see “A
Code Example,” p. 52). Along with
firmware to support an e-mail and FTP
server, it comes bundled with an embed-
ded HTTP server, and an application
programming interface (API) into the
HTTP server. This is a conversion tool
that converts HTML pages, images and
applets into source code. The basic tech-
niques however, may be easily adapted
to the development of any platform with
similar capabilities.

Bill Peisel is the vice president of En-
gineering, Embedded Networking Solu-
tions Division of Osicom Inc., Waltham,
Mass. He holds a BSEE from Pratt In-
stitute, and an MSEE from Northwest-
ern University.
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TECH INSIGHTS—EMBEDDED SYSTEMS

CONFERENCE PREVIEW

Covers A Wide Perspective

Comprehensive Technical Program Explores The Use Of PC Technology
And The Internet, And Techniques For Better Project Management.

Lisa Maliniak

velopers need to take a step back
and look at the big picture. Team-

| T hese days, embedded systems de-

| based product development is forcing

engineers and embedded program-
mers to broaden their knowledge be-
yond very specific technical issues.

With that in mind the Embedded
Systems Conference Spring offers the
opportunity for professionals at all lev-
els to focus on important technologies
and receive a solid grounding in the
broader issues, including software-
hardware integration, management,
and testing.

The sixth annual Embedded Sys-
tems Conference Spring is being held
for the first time at Chicago, Ill.'s Navy
Pier. The show features 87 classes and
tutorials on a wide range of topics that
include new adaptations of PC technol-
ogy for embedded systems, building in
web functionality, project management,
and design-for-test methodologies.

Running from March 31-April 2, the
conference brings together 67 industry
experts and over 170 exhibitors to the
biggest embedded-systems event held
outside of California’s Silicon Valley.
Vendors on the exhibition floor will
showcase their hardware, software, and
services for embedded applications.

The conference opens with a day of
tutorials on Tuesday, Mar. 31. Seven
full-day sessions offer in-depth instruc-
tion on topics such as real-time perfor-
mance, programming languages, and
fuzzy logic for automotive applications.

Other conference tutorials include
an overview of embedded controller
area networking (CAN), which pro-
vides low-cost, reliable, fast communi-
cations in automotive and industrial ap-
plications, and an introduction to
digital-signal-processing (DSP) theory
and practice.

On Wednesday and Thursday (April

1 and 2), the conference features 80
technical classes presented by top engi-
neers and researchers. The confer-
ence’s program includes popular
classes from previous programs as well
as 39 new classes.

In addition to the conference’s tutori-
als and classes, each conference day be-
gins with “Birds of a Feather” discussion
groups, where attendees meet for break-
fast and share their opinions on current
trends and experiences with specific pro-
jects. Other conference events include a
keynote speech by consultant and au-
thor Jack Ganssle on the future of em-
bedded systems development.

On Wednesday evening, a special
guest lecture will be conducted by
Hewlett-Packard’s Ned Barnholt. He’ll
talk about the consumerization of digi-
tal systems.

Embedded PC Technology

A variety of classes address the lat-
est adaptation of PC technology for use
in embedded systems. These include
discussions on CompactPCI architec-
ture, Universal Serial Bus (USB), and
off-the-shelf BIOS for use in embedded
applications. New for this year is a two-
part class called “CompactPCI and
telecom applications.” The class ex-
plores the ¢PCI architecture in depth
to seeifiit can live up to its on-paper po-
tential in the field of communications.
Interface products, operating systems,
driver-level support, and packaging op-
tions will all be discussed.

Four classes address USB in em-
bedded applications. Two of those
classes dissect USB from the device
and host side, respectively. “Under-
standing USB: device-side issues” pro-
vides an overview of USB from a de-
vice standpoint, with an emphasis on
the software issues that must be under-
stood when dealing with the protocol.

[Embedded Systems Conference

The class covers topology, communica-
tions flow, and enumeration process.
“Understanding USB: host-side is-
sues” will teach designers how an em-
bedded device interacts with the USB
host. Topics include host-controller in-
terfaces, the new Windows Driver
Model, and the USB System Driver.

“Adapting off-the-shelf BIOS for
embedded systems” is a new class that
will focus on issues involved in using a
PC-style BIOS as the firmware for an
embedded x86 platform. It will high-
light the difference between a standard
BIOS znd the embedded variety. At-
tendees also will learn about the avail-
able I/0 methods for headless systems.

Software topics at the show cover C
and C++, Windows CE, Java, and real-
time kernels. There’s a class on writing
efficient code for small microcon-
trollers, and eight different classes are
offered on Java and Internet-related
topics. These include “Implementing
web-based management of networked
devices” and “Java CPU for emerging
Internet appliances.”

Evaluating C++

The class to consider if you're unsure
about C++is “How to evaluate C++as a
language for embedded programming.”
As a superset of the C language, C++ of-
fers additional support for large-scale
software development without sacrific-
ing C’s ability to stay close to the hard-
ware. Therefore, it seems like a natural
choice for programming embedded sys-
tems. Unfortunately, many potential
users are wary of the complexity and
frequent hidden costs of C++. This class
separates the real problems from the
imagined ones, and describes methods
for adopting C++ that reduce risk.
Rather than tell developers that C++is
the right choice for their application,
this class provides the information to
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Tutorials
Tuesday. Mar. 31
830 A.M.-5:30 PM.

101 Stepping up to C++
102 Fuzzy logic and neurofuzzy applica-
tions in automotive engineering
103 Guaranteeing real-time perfor-
mance using RMA
104 Java for C++ programmers
105 Real-time unified modeling lan-
| guage
106 Introduction to DSP theory and
practice
107 Embedded controller area net-
working (CAN)

Classes
Wednesday Apr: 1
8:30-10:30 A.M.
211 Implementing web-based manage-
ment of networked devices
212 Starting yvour project with a great
plan
213 Real-time development with the
Shlaer-Mellor method, Part 1
214 Commercial support for embedded
C++
215 Incorporating Windows CE into an
embedded system from start to finish
216 Developing device driversin a
hardware/software co-simulation envi-
ronment
217 Designing small-scale embedded
systems with the mITRON kernel
218 CompactPCI and telecom applica-
tions, Part 1
219 The How-to's of flash: Implement-
l ing downloadable firmware, Part 1
220 Writing PERC programs for em-
bedded real-time applications

10:30 A.M. - 12:00 noon
1 221 How to evaluate C++ as a language
for embedded programming
222 Mixed C and Java in embedded sys-
tems
223 Real-time development with the
Shlaer-Mellon method, Part 1
224 Fuzzy logic
225 Real-time design patterns
226 Writing efficient programs for the
Motorola M.Core architecture
721 Bring the web to the world: Adding
web functionality to almost anything
228 CompactPCI and telecom applica-
tions, Part 2
229 The how-to’s of flash: Implementing
downloadable firmware, Part 2
230 Writing PERC programs for em-
bedded real-time applications, Part 2

2:00-3:30 PM.
231 Manipulating hardware in C and
C++
232 Adopting programming conven-

tions

233 Analysis patterns speed time-to-
market

234 Advanced DSP architectures

235 Safety-critical systems

236 Microprocessors for consumer elec-
tronics, PDAs and communications

237 Understanding USB: device-side
issues

238 Debugging interrupts

239 Embedding an ARM RISC core
into a complex ASIC

240 A V6 under the hood: 1Pv6 technol-
ogy for embedded platforms, Part 1

4:00-5:30 PM.
241 Reducing run-time overhead in
C++ programs
242 DSP lifecycle software develop-
ment issues
243 Applying a contamination model to
testing an embedded system
244 Fuzzy logic in automotive engi-
neering
245 Windows CE in embedded appli-
cations
246 Whriting efficient code for small
microcontrollers
247 Understanding USB: host-side
issues
248 Adding off-the-shelf BIOS for
embedded systems
249 Internet technologies for embedded
systems
250 A V6 under the hood: 1Pv6 technol-
ogyv for embedded platforms, Part 2

Classes

Thursday Apr. 2

8:30-10:00 A M.
311 Multitasking design and implemen-
tation issues in embedded systems,
Part 1
312 Embedded software development
using high-powered DSPs
313 Designing user interface software
for embedded systems
314 Fuzzy logic and neurofuzzy applica-
tions in industrial automation
315 Scalable kernels: Deign techniques
and issues
316 Java for real-time systems: The
treads that bind
317 Build or buy? Decisions in selecting
bus bridges for embedded systems
318 Real-time characteristics of Win-
dows CE
319 Trends in debugging technology
320 Software tool planning in an ever-
changing world

10:30 A.M.-12:00 noon
321 Multitasking design and implemen-
tation issues in embedded systems,
Part1

Embedded Systems Conference Spring Technical Program

322 Statistical approaches to testing
software

323 Calculus by the numbers

324 Fuzzy logic and neurofuzzy tech-
nologies in appliances

325 State machines and state charts, J
Part 1

326 Java CPU for emerging Internet
appliances

327 Flash memory technology and tech-
niques

328 Implementing secure communica-
tion protocols for embedded systems
329 Integration of SDL and UML for
real-time applications

330 Software strategies for Hot Swap
CompactPCI

2:00-3:30 P.M.
331 RTOS design: How your application
is affected, Part 1
332 Inside real-time kernels
333 The alphabet from Sto Z, Part 1
334 USB-based microcontrollers in tele-
com peripherals for PCs, Part 1
335 State machines and state charts,
Part 2
336 Conquering common problems en-
coutered in debugging 683xx systems
337 Developing with embedded Java
338 Integrated debugging of muitiple
cores on a single die
339 Managing outsourced embedded
systems development
340 Evaluation criteria for designing an
ATM and frame relay communications
product. Part 1

4:00-5:30 P.M.
341 RTOS design: How your application |
is affected, Part 2
342 Designing real-time kernels
343 The alphabet from S to Z, Part 2
344 USB-based microcontrollers in tele-
com peripherals for PCs, Part 2
345 Hardware/software tradeoffs in mi-
crocontroller-based system design
346 Real-time trace in the 32-bit em-
bedded RISC market
347 Web interface development for em-
bedded systems ‘
348 Using C++ efficiently in embedded
applications
349 Controlling radio-frequency inter-
fer ence and electromagnetic radiation
in pe-board designs
350 Evaluation criteria for designing an ‘
ATM and frame relay communications
product, Part 2
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help them muke the decision.

No matter what programming lan-
guage is chosen, upcoming embedderd
applications are likely to have a graph-
ical-user interface (GUI) based on
HTML and Java. Designers must
avoid proprietary solutions and face
the challenge of creating advanced ap-
plications that meet open standards.
“Mixing C and Java in embedded sys-
tems” is a class that describes how to
add an HTML and Java-based GUI to
an embedded applications written in C
or C++. This class reviews the required
system software, network protocols,
and data formats. Attendees also will
learn the general software-develop-
ment methodology, including commu-
nication between the applets and the
rest of the embedded application. De-
velopers should come away from the
class knowing how to build powerful
GUIs in Java without requiring a Java
virtual machine as part of their embed-
ded software.

“Implementing web-based manage-
ment of networked devices"” will in-
struct designers on how to use existing

web browsers to interface to a net-
work. Network devices typically use
the Simple Network Management Pro-
tocol (SN MP) for management, moni-
toring, and control. But SNMF has lim-
itations and imposes certain
development requirements that are
not always practical to implement. De-
signers should capitalize on the robust-
ness of web browsers such as Netscape
Navigator and Internet Explorer that
can provide a graphical interface to a
network product without having to im-
plement a client.

Designers attending “Java CPU for
emerging Internet appliances” will
learn the ins and outs of the microJava-
501 embedded processor that’s in-
tended to implement the Java para-
digm in hardware. The microprocessor
is designed to accelerate Java code, and
is tailored for network appliances, In-
ternet TV, and kiosks running in the
Java environment. This class will de-
scribe each functional block on the chip,
and will include application examples.

Another Internet-related class is
“Bring the web to the world: adding

web functionality to almost anything.”
Consumer electronics manufacturers
are ramping up to embed web accessi-
bility into their devices. But simple con-
nectivity is not enough—devices need
to truly leverage the vast array of in-
formation that exists online. Televi-
sions and games consoles can run thin
browsers that function much like their
larger PC-based forerunners, but solu-
tions also must be in place for devices
with limited memory and storage, such
as pagers, phones, and some PDAs.
This class lays out the various options
open to add web functionality to any
embedded systems product.

Ideas For Management

For project managers and team
members who are expected to under-
stand management issues, there are
classes on creating project plans, man-
aging outsourced systems develop-
ment, and implementing programming
conventions. One such class is “Start-
ing your project with a great plan.”
This new class will explain how to mod-
ify an existing process, giving control of
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the product-development methodology
to project teams. Using a case study of
an embedded-product development or-
ganization, attendees will learn to sepa-
rate what they need to do when devel-
oping an embedded product
(procedures) from how they should do
it (the development plan). The methods
described will improve any team'’s or-
ganization and ease SEI or 1SO 9000
audit anxiety.

Many companies are now outsourc-
ing part or all of their embedded-sys-
tems design and development. “Man-
aging outsourced embedded systems
development” will explore the reasons
behind outsourcing, its potential
drawbacks, selection criteria, working
with the outsourced developers, and
strategies for making the outsourced
project a success. The steps in devel-
oping a project—proposal, require-
ments definition, analysis and design
implementation, and testing—will be
examined in detail.

Many attendees will find “Adopting
programming conventions” a useful
class. Enormous productivity gains can

be had by having a project team o cor-
poration adopt common and consistent
programming conventions. This class
shows techniques for organizing pro-
ject directories, naming files, laying out
code, naming variables, and more.

Fuzzy Logic Picks Up Speed

Fuzzy logic is picking up speed in em-
bedded applications. It’s the subject of
no less than four classes at the show. An
interesting new class, simply called
“Fuzzy logie,” demonstrates the imple-
mentation of fuzzy logic in an embedded
control system using the Philips XA mi-
crocontroller. Most control applications
involve the specifications of a relation-
ship between sensor' signals and actua-
tor outputs. Fuzzy logic lets designers
use linguistic rules to specify a nonlinear
mapping between the two, thus provid-
ing a framework for programming an
embedded system. Using a multi-joint
robot system as a testbed, the class in-
structor shows how to implement fuzzy
logic on the XA controller. The fuzzy-
logic robot can carry out goal-oriented
motor sequencing behavior.

Fuzzy logic also is the topic of
“Fuzzy logic in automotive engineer-
ing.” This class showcases the power of
this technology, emphasizing how it can
inject products with engineering ex-
pertise in a very short time. Design
methodologies, tools, and code
speed/size requirements are discussed
using three case studies that focus on
automotive applications.

The first case study shows how
fuzzy logic and conventional design
techniques can complement each other
in anti-lock braking systems. The sec-
ond case looks at an engine-control sys-
tem and the engineering process of
building a fuzzy logic system. Lastly,
the class will examine the design of an
automatic gearbox control. This case
study gives an outlook into future user-
adaptive systems and confirms that
fuzzy logic is an enabling technology.

For more information about the
Embedded Systems Conference
Spring, call (800) 789-2223 or (817) 255-
8050; or inquire on the Internet at
www.embedded.com (click on Embed-
ded Systems Conferences).

Bellcore compliant products
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IT’S A HIGH-DENSITY WORLD,
AND YOUR OLD RECTIFIERS
JUST DON’T FIT IN.

It seems that everything about telecommunications is

growing—including the power that systems require and,

unfortunately, the space they take up.
Lambda addresses the problem with a series of

modular power front ends that occupy up to 35% less

space than their nearest competitors. The FE Series
modules provide a solution that's scalable in 500, 1000,
2000 and 3000 watt units, and fits in a standard 3U
rack shelf with optional Low Voltage Disconnect, battery
temperature compensation and circuit breakers.

The modules are hot-swappable, and feature power
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factor correction and remote n ) { ' may be the right solution
diagnostics. Both 24 and 48 volt for your application. But you'll just have
output versions are available. to give us a call at 1-800-LAMBDA-4, ext. 8828, because,

There are plenty of other reasons why the FE Series once again, space is limited.
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ST's revolutionary VIPer offline switch mode power supply regulator
family combines an optimized, high voltage avalanche rugged
Vertical Power MOSFET with state-ofthe-art PWM circuitry. Result:
simpler, quicker, lower cost, truly innovative AC to DC conversion,
that halves component count. Printers, Scanners, Digital Satellite
Receivers, Digital Video Disks, Auxiliary Power Supplies, Battery
Chargers, VCRs, TVs, White Goods and a myriad of other products
can now get to market faster and for less money.

or T - ne
component

design

switching regulator

G O U Nt

time .

Features include adjustable switching frequencies up to 200 kHz,
current mode control and complete builtin protection. And, with
less than 1 watt total stand-by power consumption, the VIPer family
makes it easy to comply with the "Blue Angel" Eco Norm. For
more information, including comprehensive literature, interactive
design software and low-cost develapment kits, fax 781-259.9442
or write ST, 55 Old Bedford Rd., lincoln, MA 01773. See us on the
web at http://www.st.com.
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SHAPING TECHNOLOGY

web address: http://www.st.com



"Smart Choice"

When planning, to market on time, in today's fast Products with proven technology such as combination
paced electronics industry, the best technology and  d-sub connectors with a wide selection of signal,
design are key to success. Making the right selection power and coaxial contact design are readily available
of connector products is part of winning. with very short delivery times.

Conec manufactures high quality connector products, Design with Conec combination d-subs; fully industry
providing fast service and competitive pricing. compatible with other manufacturers. Contact us today
or look at our website - www.conec.com

AMERICAN

CONEC QUALITY C<> I~IE‘

““SMART CHOICE” CORPORATION

“TECHNOLOGY IN CONNECTORS"
¢ |SO 9001 CERTIFIED e
102 Pheasant Wood Court, Morrisville, NC 27560

Tel: (919) 460-8800 » Fax: (919) 460-0141 « E mail:105317.122@compuserve.com
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Very Slow Growth Ahead For Semiconductors In 1998

but the Asian financial crisis is going

to hurt the 1998 semiconductor in-
dustry a lot harder than originally
thought. Other factors, according to a
new report from Pathfinder Research,
“1998—O0n The Cusp,” include excess
capacity, rapidly falling costs, and
weaker end markets. Pathfinder does
not like having to say it, but its predie-

It may seem to be obvious to most,

the last three years! And, it’s been
showing up in the Asian markets be-
cause investment has not been keep-
ing in line with revenues. Additionally,
capacity has been greatly increased
because output has been increasing
steadily. How? Smaller chips. Smaller
chips as a result of smaller dimensions
and more metal layers. Also, with
higher yields, greater throughput, and

tion for the year is that the market will | larger wafers, fab outfits have just

be flat. In fact, the company is
pegging the semiconductor mar-

WORLD SEMICONDUCTOR MARKET

ter. Another factor that the study ex-
amines is the end market. On the PC
side, the market is so healthy that the
$1000 PC is now wearing a $700 price
tag. These are those same Pentiums
that we bought when they first came
out for nearly $2000. But, because the
lion’s share of the elements that make
up our PCs come from Asian markets
(things like monitors, storage, DRAMs,
you name it), prices could be dropping
even further with buyouts
and other drastic measures.

ket’s growth at only 3.8% in
1998. That number pans out to
$144.9 billion in revenues, as
compared to 1997’s $139.6 billion
in revenues and 5.8% growth.
Within the semiconductor mar-
ket, says Pathfinder, there has
been a wide discrepancy in
growth. From 1996 to 1997, the
MPC and MPR segments grew
at 29.2% and 20%, respectively.
Meanwhile, the memory sector
suffered with -15% growth.
Logic only saw 7.5% growth
during the same time period. In
1998, however, the new report
says that will not be any dra-
matic growth from any sector.

1995
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In terms of the semiconductor
market, the PC has a great im-
pact. The less expensive the
PC, the lower the semiconduc-
tor content. “A $2500 PC
might have 40% chip content,
or $1000. A $1000 PC might
have 30% chip content, or
$300,” says the report. There-
fore, if OEMS only put low-
priced chips into low-cost
models, the semiconductor
market will see a dip. On the
hopeful end, data communica-
tions is still a sunny market
for chips. It is a slower market

100
Billions of Dollars

0 50 150

200| than in the past, but competi-

tion is increasing between

MCU, memory, MPR, and logic
are expected to top out at 9.4%, 4.3%,
4.2%, and 4.2%, respectively. MPU
semiconductors are projected to grow
at a rate of 3.8% for 1998. One of the
major contributors to this flat market
is excess capacity. It begins with the
giant investment companies have
been making over the past year. Ac-
cording to Pathfinder, “when a $130
billion industry invests $45 billion a
year, it is too much.” But, the semicon-
ductor industry has been doing this for

been cranking out product at rates
never seen before. Looking at the
other side of high capacity, die costs
are falling as rapidly. Sure, lower costs
increase operating profits, but what
they’re really doing is lowering the
overall price of the semiconductor.
Memory, microperipherals, and
FPLDs, especially, are suffering from
this dilemma. There are two ways to
go with low prices: rapid growth or
sinking profits. We're seeing the lat-

companies. As that market
matures, however, semiconductor com-
panies design their chips especially for
the networks. In the DRAM market,
exploding production and the Asian fi-
nancial crisis have led to a fight for rev-
enues. In the meantime, DRAM manu-
facturers are making other products.

Contact Pathfinder Research, 1620
0Old Oakland Rd., D-207, San Jose, CA
95131; (408) 437-1905; fax (408) 437-
8929; e-mail: editor@pathfinder-re-
search.com.—DS
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| 500° F.

40 YEARS AGO IN ELECTRONIC DESIGN

Conductive Adhesive

These conductive adhesives are epoxide-based materials which are supplied
in paste form, and can be cured rapidly at moderate temperatures to produce
rigid, low-electrical-resistance solids. They can be used where soldering is im-
practical due to heat or because solder will not wet and adhere to conductive
plastics or nichrome wire. Adhesion
is excellent to metals, plastics, glass,
and ceramics. Bond strength is about
2000 psi. Conductivity of resultant
compositions compares with that of
metals. No solvent is present. Once
cured, they can be used from - 65° to

The adhesives, trademarked Ec-
cobond, are as follows: Type 56 C is a
two-component paste, cured at 120°
F, with a volume resistivity of 0.1
ohm/cm; Type 58 C is one component,
cured at 300° F, with the same resis-
tance; Type 60 L is a two-component paste, cured at room temperature, with re-
sistance of about 300 ohms/cm. Emerson & Cuming, Inc., 869 Washington St.,
Canton, Mass. (ELECTRONIC DESIGN, March 19, 1958, p. 95)

Conductive-epoxy technology is still going strong (no pun intended). You
might also note the ohmmeter in the photo—it’s the 1950’ version of an all-time
Javorite lab instrument, the Simpson Multimeter. —Steve Scrupski

Transistorized Land Mine Detector Has Greater Sensitivity

A new light-weight, transistorized land mine detector has been developed by
Texas Instruments Inc. for the U.S. Army, with reportedly greatly increased
sensitivity over detectors currently in use.

The transistorized detector also has a much longer battery life and higher re-
liability under rugged field conditions. Use of transistors also has allowed minia-
turization of the device to the point where all parts except the antenna can be
carried under the operator’s clothing. This feature is considered to be of special
importance when the detector is used in Arctic regions. The detector also is fun-

AEWETANCE I8 LENO

| gus proof for advantageous use in the tropics.

Texas Instruments’ Apparatus Division worked with the Engineering Devel-
opment Laboratories, Corps of Engineers, Ft. Belvoir, Va., in developing the
transistorized detector. The unit is currently in pilot production. (ELECTRONIC
DESIGN, March 19, 1958, p. 13)

This was an ideal military application for transistors in the 1950s—a critical
need that could be satisfied by low-power, relatively simple circuitry. The need
Jor devices like this one is even more critical today, when the indiscriminate use
of land mines throughout the world has created a long-lasting menace to mil-
lions of civilians.—Steve Scrupski

New Literature: How To Ruin Transistors

Information on how NOT to use transistors is contained in a new type of
“how-to-do-it” booklet. A dozen ridiculous cartoons can help rush you through
the coffee break. General Transistor Corp., 91-27 138th Pl., Jamaica, N.Y. (ELEC-
TRONIC DESIGN, March 5, 1958, p. 165)

Sometimes the most effective instructional technique is to dramatize the ef-
JSects of doing things incorrectly—and it’s even better if you can do it with humor.
I could be wrong, but it seems that back in the *50s and 60s, there was a lot more
engineering humor floating around. —Steve Scrupski

Steve Scrupski is a former Editor-in-Chief of ELECTRONIC DESIGN. Now
semiretired, he can be reached at scrupski@uworldnet.att.net.

HOT PC PRODUCT |

ouldn’t it be helpful if we
Wcould communicate directly
with our vehicles, instead of
having to go to a mechanic to have
them checked out diagnostically
first? An exciting new development
from B&B Electronies, the Model
232SAER interface adapter, works
with both desktop and laptop PCs to
communicate with heavy-duty vehi-
cle on-board diagnostic systems (see
below). It works by converting the
SAE J1708 specification for serial
communications between computer
diagnostic systems in heavy-duty ve-
hicle applications to the RS-232 spec-
ification so that your PC can read it.
Let’s say you own a very big
truck. You're already running late,
spilling your morning beverage on
your coat as you hastily climb into
the truck. The thing won’t start. Not
only will it not start, but it won’t
even turn over.

You dig out your 232SAER and
hook your laptop up to the truck via
the 1708CAB tinned-ended heavy-
duty cable, trying not to curse the
thing that will get you to work, take
you to the grocery store, and out to
the movies later on. Your PC picks up
over 20 categories of possibilities
that could be causing your truck to
remain unanimated. Taking out the
optional 120-V ac to 12-V de power
supply (because you know you’ll be
there a while), you work your way
through the categories until you find
the reason for the problem.

The RS-232 side of the converter
is DB-25 female, and configured as a
DCE device. The 232SAER is priced
at $59.95, the power converter is
priced at $14.95, and the 1708CAB is
priced at $49.95.

Contact B&B Electronies, 707
Dayton Rd., P.O. Box 1040, Ottawa,
IL 61360; (815)433-5100; fax (815)
434-7094; www.bb-elec.com.—DS
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WIRELESS WORLD.

The wireless market boomed in 1996, and T was at the very heart af the
action. providing DSPs in more than 50% of the 48 million digital cellular
phones manufactured * In 1997, TI's commitment to the wireless market
helped to lead digital cellular sales to well over 80 million. Today, Tl is a
leading supplier of system software and hardware solutions based on a
broad portfolio of standard and customizable DSP, ASIC, mixed-signal
and RF devices, giving designers all the support they need to address
wireless standards worldwide.
But the best is yet to come. So contact TI. Because when it gets right
down to the heart of the matter, true success is getting to market not only

faster. but with a far more competitive product. And TI has the wireless
solutions to take you there.
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First A Paperless Society, Now Paperless Cars

car was difficult, try designing one.

Granted, things have gotten a little
easier since the days of Henry Ford,
especially in light of the latest CAD
tools, but at the same time, with the
number of different car, van, and
truck platforms coming out each
year, the design process has become
increasingly more complex. One po-
tential solution that has already been
put to the test is a new way of design-
ing automobiles that is being called a
“paperless car” design.

What Chrysler, one of the “big
three” automakers, has been able to
do is devise a method for designing
cars that virtually eliminates the
need for a paper trail. It incorporates
Silicon Graphics workstations, Das-
sault Systemes CATIA software, and
Chrysler’s own Data Visualizer
(CDV) software and digital prototyp-
ing technology known as digital
model assembly (DMA). Cars in the
Data Visualizer design process are
shown below and above right and
left. Key to the success of such a
methodology was finding a graphies
engine powerful enough to generate
interactive images, with multiple
processors for analysis. Silicon
Graphics workstations provided this
capability, making it possible to
graphically visualize the large num-
ber of models that define an entire
vehicle.

This visualization capability is sig-
nificant because—well, as the old
saying goes, a picture is worth a
thousand words. As a result, design
team members can review design
changes and issues in real time, often
at coordination meetings with inter-
active images projected on the wall.
The images allow the designers to

If you've ever thought that buying a
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clearly communicate what the real is-
sues are. Then the group can resolve
those issues in minutes. By compari-
son, the old way of doing things, us-
ing a physical mock-up, would have
taken on average 12 weeks to
complete.

Chrysler, having fully adopted this
innovative approach to car design,
recently announced the design of the
first paperless cars; its next-genera-
tion of full-size sedans including the
1998 Chrysler Concord, the 1998
Dodge Intrepid, and the 1999 Chrys-
ler 300M and LHS. With its paper-
less car design, Chrysler shaved
eight months off the design cycle.
The new technique reduced the de-
sign and engineering cycle time from
39 to 31 months, while at the same
time, increasing the quality of the au-

-~ - e — —

tomobiles produced.

Chrysler was also able to elimi-
nate the need for reliance on ineffi-
cient paper drawings; expensive clay
models; and visualization and analy-
sis of such activities as model reduc-
tion, animation, interference, fits, as-
sembly processing and vehicle
configuration. Much of this has been
replaced by digital prototyping.

For its new line of vehicles, Chrys-
ler created and analyzed more than
5500 digital parts. It identified and
resolved over 1500 interference, fit,
and design issues prior to the build-
ing of the first physical prototype ve-
hicles for the Intrepid and Concorde.
And, it was able to verify the pro-
cessing required to install the power
train and chassis into the body prior
to actual installation. As a result, the
‘98 LH vehicle fit the first
time. During the building of
the ‘98 LH, it took the com-
pany three weeks to get the
power train and chassis in-
stalled because there were
so many interferences.

For more information, con-
tact Silicon Graphies, 2011
N. Shoreline Blvd., Moun-
tain View, CA 94043; (650)
960-1980; fax (800) 758-5804,
ext. 795806; www.sgi.com.
Cheryl Ajluni




Now mix and match analog options
from an ASIC foundry.

At ZMD America,
we halance our silicon to your application.

Now you can get your mixed-signal solutions
just the way you want them. ZMD America
has the libraries and options you need to
design your newest products with confidence.

For maximum flexibility, you can mix and
match analog options with matrix pricing.
This way you can quickly determine precise
pricing and configuration.

But ZMD America offers much more than
analog options. We deliver wafers down to
tested ICs, add customer-specific options to
meet your needs, and provide a complete
standard digital library.

Surprised? Den’t be. Our parent company-
ZMD-has provided customer-specific
solutions in specialized technologies for
over 35 years. We also offer full solution
support-everything from system concept
and design to prototype and high-volume
fabrication. Plus the assurance of proven
guality, performance and delivery.

So get the exact balance you're looking for.
ZMD America is your best choice for mixed-
signal solutions, featuring the widest design
option set available. For more information,
including analog options, matrix pricing and
configuration, call us or visit our Website
today at: WWw.zmda.com

ZMD America Inc., 3945 Freedom Circle, Suite 550, Santa Clara, CA 95054
408.562.9310 Fax: 408.562.9311 « Email: info@zmda.com » Website. http//www.zmda.com

ZMD Zentrum Mikroelektronik, Dresden GmbH, Grenzstrasse 28 - 01109 Dresden,Germany, Tel: +49-331-88 22 306, Fax: +49-351-88 22 337, Emall: sales @ zmd-gmbh.de, Website: http/fwww.zmd.de

1998 ZMD Amenica, Inc All nghts reserved
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Mix & Match Options

% Embedded EEPROM Operating 1.0to 7V

% High-Voitage PMQS/NMOS Operating > 18V

* PDMOS/NDMOS Transistors > 40V

* Depletion Transistors

% Enhanced Vertical NPN & Lateral PNP
Bipolar Transistors

% High-Resistivity Poly-Resistors

% Poly-Poly-Capacitor

% Low to High-Voltage Options: 1.2 to 18 Volts

% Poly Silicon Fuses

% Plus much more ...

P
/MD

America Inc
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Parasaurolophus Dmosuurs Find A Volce

ou can’t help but be caught up in
the dinosaur craze that’s been go-

]
ing on the past few years, E
spurred on by modern day movies like !
“Jurassic Park” and “The Lost !
World.” Even if you haven't seen, or |
at least heard about these movies, it’s |
probably a safe bet you’ve been to a
Natural History museum sometime in E
your life—even if it was just a school !
field trip in the third grade. 0
Dinosaurs fuel our imagination. We |
speculate about what they might have |
looked like, using fossilized bones to
reconstruct their forms in much the !
same way you would put together a |
jigsaw puzzle. But, have you ever |
wondered what they sounded like? |
Until now, scientists could only guess i
because the technology needed to !
recreate the sound simply did not |
exist. i
Scientists at Sandia National Labo-
ratories and the New Mexico Museum E
of Natural History and Science have !
recently shed light on this mystery. !
Now, roughly 75 million years after |
dinosaurs ceased to walk the earth, .
they have once again found a voice. E
Using Digital Paleontology, scientists !
were able to recreate the voice !
of the Parasaur- |
olophus di- E
i

i

1

"

as they previously guessed, the sound
is very much like a resonating low-fre-
quency rumbling seund that can
change in pitch.

Just as a human voice can be distin-
guished from an animal’s or another
human’s, scientists believe that this
dinosaur had a very distinctive voice.
Some have suggested that the sound
may have been birdlike and that the
large bones in the dinosaur’s ears al-
lowed them to hear lower frequencies
than humans.

This quest to find the Parasaurolo-
phus’s voice began in August
: 1995 when a 4.5-ft. long skull
’ il was discovered in north-
test New Mexico. The skull
cluded a nearly complete
ny tubular crest with
ir cavities that ex-
tended back from the
= top of the dinosaurs
& head. This crest is
& what was believed
to allow the di-
nosaur to pro-
duce a distine-
tive sound.
Scientists set
out immedi-
ately to re-
construct the
skull. Once this
was complete,
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, they began creating a three-dimen-

sional model of the dinosaur’s crest us-
ing computed tomography (CT) scans.
This technique allowed scientists to
analyze the inside of the crest without
having to physically cut through it or
damage it in any way.

The scans were then fed into a pow-
erful computer, which used the nu-
merically formatted input to recon-
struct an undistorted crest. In the
much same way the size and shape of a
musical instrument dictates what its
pitch and tone will be, the size and
shape of the dinosaur’s crest shows
the natural frequency of the sound
waves the dinosaur pumped out. In
the final stage of the process, the com-
puter simulated the act of blowing air
through the dinosaurs crest to
amplify the tones it was capable of
making.

Additional information on this ex-
citing discovery can be obtained by
contacting John Arnold, Public Rela-
tions officer of the New Mexico Mu-
seum of Natural History and Science
at (505) 841-2826, or by e-mail at
tom@nmmnh-abg.mus.nm.us. For
further details or to hear the di-
nosaurs voice check out the Sandia
National Laboratories’ web page:
www.sandia.gov/LabNews/Lab-
News.html.
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Cheryl Ailuni




SIEMENS

Only Siemens has a CAN 2.0B
Microcontroller for Every Price Point!

See us at the |

Embedded Systems ‘98 Show, ]
Booth M1,

Sindelfingen, Germany, |

February 18-20, |

or the |

Embedded Systems East Show, |

Booth 1501 |

Chicago, llinois, |

March 31 -April 2 |

8- AND 16-BIT

MICROCONTROLLERS

—

www.sci.siemens.com/can.html|

No one else offers mcre 8- and
16-bit price and performance
solutions for CAN 2.0B than
Siemens.

COMPLETE

CAIN

CAPABILITY.

Siemens is your one-stop shop for CAN
controllers. For 16-bit, we all ready offer the
C167CR, fast becoming the widely recognized
standard for CAN 2.0B. Now you can choose
the 8-bit C515C or C505C, which also have
CAN Version 2.0B, and will extend your
system capacity to over 500 million
messages. We have two stand-alone full
CAN 2.0B passive products: the SAE 81C90
and the 81C91-both of which can work in
CAN 2.0B active networks. With a selection
like this, and fabs around the world, we have
the chips and the capacity you need.
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The Leader in CAN Tools
Support.

Siemens has the largest selection of CAN 2.0B
development tools available to help you in your
next design. The next 4 pages contain a sample
of our strong worldwide development tools
support.

To see how you can use CAN,
call 1-800-77-Siemens for
information on our Evaluation
Kits and Lit Pack #M14A055.

Simplify your life. Siemens Microcontrollers




& CAN Hardware and Software

Rapid start-up with your C166 projest
fast-vzew66/WIN{3 1 /95/NT)

Debugging ¥ =g
New: via CAN-Bus s f

Open Development Platform with High-End Debugger,
CASE Tool, C/C++ Compiler Configuration Managemeng,.
Real Time Kernel, Emulator Support etc.

- Professional Support with

Development, T

e 5 1 S e

Derelopment Tools
Please contact us for more detailed information {(408) 451-8408
50 Arrport Parkway, San Jose, CA 95110-i1011

Phone: {408) 451-8408 Fax: (408) 437-7777
pls GmbH
Strasse der Freundschaft 92, D-0299) Lauta, Germany
Phone: 49-357-22-384-0 Fax. 49-357-22-384-69
__Internet’ nfo@pls-mc.com _or_http://www pls-mc.com

EMUL166 -PC

'n_c"cun ohaufs EMUL166-PC supports
jator thfa Siemens C16§ famll?' of
Emu. microcontrollers, including
for C167CR, C167SR, C165, C163, C161RI
s’emens and their associated Xperipherals. The
c.'ss & EMUL166-PC emulator system consists
0 of a card which connects to the PC’s
cso printer port (LPTx:}, and a pod
Fam" (containing the controller, memory and

logic) and a cable connecting

the two. The pod consists of

two PCB boards with the

ability to connect to a third

board for tracing capabilities.

The optional trace board can
record and trigger on internal
ROM and external buses. External
trigger in/out is also available.

EMULS51+PC

supports the Siemens C500 family
including the C505C, C505CA
and C515C.

NoHauU

CORPORATION

51 E. Campbell Ave.
Campbell, CA 95008-2053
TEL: (408) 866-1820

FAX: (408) 378-7869
E-Mail: sales@nohau.com
URL: http//www.nohau.com

m'“” Features:
« Emulates at maximum
chip speed (33MH2) ;
« High-level support for 2
popular C-compilers
« Set hardware and software
breakpoints
« 256K to 1M external pod
memory available
« Customizable register
« Optional trace board

windows
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Supports C-16x

USNET® TCP/IP

Embedded Networking
® Protocols TCP, UDP, IP ICMP
o RTOS Independent

SuperTask!™

RTOS Development Suite
Mature, fast, and user
configurable. Prototype

® Includes clients/servers BOOTP debug and multitask with
TELNET, FTP. & TFTP over 20 C/C++ compiler
toolchains supported

USNET SNMP

Optionally Available

IISNEI Weh Server

For use with any

® Fost Task Switch
® Full Featured — Over 70 System Calls
© low Interrupt Lotency

o Full Source Provided

TCP/IP stack. 2
HTML pages and World Wide Weh USSW.COM
FORMS £all For Buatls 800-356-7097 (USA)
CGI Functions, META
U S SOFTWARE.
gno(rjn[n;;n,\f Embedded Excellence.

7175 NW Evergreen Pkwy. Suite 100
Hillsboro, OR 97124

TEL: 503-844-6614 o FAX: 503-844.6480
EMAIL: info@ussw.com ® www.ussw.com
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www ramiex.dk
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FILASKI?

CMX releases new RTOS
Designed Specifically for the C16X!

New CMX-RTX real time kernel has the same functionality, speed, and
efficiency, but uses the register banks of the C16X to switch tasks!

The results: A x k& Kk -« rilloled performance”

CALL TOIDAYY
We Support many processors, such as:
All Siemens C16Xs & €500s as well as many other
8-, 16-, and 32- blt processors

t other pi

Be sure to remember t

o C\IXB oCMXTratker O Ty o CMXTiy+ ohernel Awa oto CMX .
CMX 680 Worcester Road * Framingham, MA 01702
PH: (508) 872-7675 « FAX: (508) 620-6828
COMPANY

WWW: http://www.cmx.com ¢ email: cmx@cmx.com
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Development Tools Support @

¥ PREMIUM Performance

The Byte Craft Limited C8051 Code Development System ~ ————
is a high-performance package designed for serious developers.

C8051 includes the BCL Windows 95 Integrated Development Environment,
a built-in Macro Assembler, the BClink linker and a fast, efficient optimizing

C compiler supporting the Siemens C500 series including the CAN C505C,

C505CA C505L, C515C, C517A, C540U and C541U processors.

C8051 includes standard ANSI and Standardized Embedded Micro
Libraries, floating point, fixed point, and integer data types.

The C8051 enables the professional developer to design embedded
applications for the consumer electronics, telecommunications,
automotive and industrial sectors.

Runs under: Windows 95/98/NT. Also available for DOS
HP-UX and Sun Solaris.

For product information and free
demonstration software contact /
our office or visit our web site.

Byte Craft Limited

421 King Street North
Waterloo, Ontario
Canada N2J 4E4

Tel: 1-519-888-6911

Fax: 1-519-746-6751
Email: info@bytecraft.com
B8BS: 1-519-888-7626

“l=|agofjuf-fai

4

Location:

http//iwww.bytecraft.com
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dli CAN C16x

Logic Analyzer based
Embedded Analysis Tools

* Disassembler’s for all SAB C16x processors

* High Level Language View

* C16x HLL-Debugger with Logic Analyzer Link-Control

* Universal Interface Probe for real time CAN-Bus Analysis

dli digital logic instruments gmbh
Voltastr. 6
D-63128 Dietzenbach, Germany

o Phone:  (+49) (6074) 4002 0
[———] Fax: (+49) (6074) 4002 77
email: sales@dli.de
Y #ember of Controiware Group NN http://www.dli.de
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The CAN-ABLE™ Family

Hardware: 167CR, 167CR-F128

« Industrial Boards with GND & VCC Planes

* Built in CAN Physical Layer (82C250)

 C and Assembly CAN Routines * Up To 1MB RAM, 1MB FLASH

« All Processor Pins on Headers * Designed and Built in the USA

Software: READS166 V3.00, FLASH Program Software, CAN Demos
READS166 V3.00 inciudes an Assembler, C Compiler, and Monitor

« Native 32-bit Code to run on Windows95 and WindowsNT

« Sophisticated Project Management System

+ Drag and Drop Code Development Libraries

« Dynamic Debugging: Single Step, Breakpoints, Animation

« Supports interrupts, Mixed Mode Programming (C-Asm)

RIGEL Corporation, ro Box 90040, Gainesville, FL 32607
Tel; 352-373-4629, FAX 352-373-1786, www.rigelcorp.com

* Device Net Compatible

Boards start at
$150,

Reads166 Lite
(64K Code) $295

Symbol | for dev development...CANatyzer

The ultjmate tool for CAN.
Receive, analyze, transmit.
Powerful basic functions.

Versatile programmability. CAPL.
A 4

User friendly.

CANalyzer - trail-blazing

A

for industry.

Vector Informatik GmbH

Friolzhelmer StraBe 6 - D-70499 Stuttgart
Tel +49 711139996-19 - Fax -30
http://www.vector-informatik.de

vector”

Vector CANtech, Inc.
Suite 190, 39500 Orchard Hill Place, USA Novi, MI 48375
Phone +1248449-9290 - Fax -9704
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1+ME supports your

Got a CAN APPLICATION? 8- and 16-bit embedded

d ith l tit
Use IsME ACTIA -The CAN Heipiingy
networking specialists

companents, and a
for over a Decade!

special optimized
software drivers!

| PCNCIA Key
-

1+ME's CAN Products a Services Include:

® Hardware & Software Support for Siemens 8- and 16-bit CAN 2.0B
Microcontrollers

® CAN PC interfaces, including software

® CAN System Test & Design Tools for powerful network design,
analysis & diagnosics

* CAN System Application Software

¢ Complete Technicar Support in US & Europe

* CAN Know-how

* CAN Consulting Services

In the US: Tel:(970) 244-1257 Fax (970) 245-6267

In Europe: Tel: (531)38701 12 Fax: (531) 38701 88
Worldwide: www.actia.com  email: INFO@QIME-ACTIA.DE

S S
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© CAN Hardware and Software

We can CAN.

A our debug systems of
debugging support for CA!

using macros

and/or specialzed windows

With Jusi-yicw6b, we offer the

oty deougger in the wor'd

vs1ach s able [0 cCOmmuncate
over the CAN bus

Dervelopment Tools
Please contact us for more detailed information {408) 451-8408
50 Arrport Parkway, San Jose, CA95110-1011
Phone: (408) 451-8408 Fax: (408) 437-7777
pls GmbH
Strasse der Freundschaft 92, D-02991 Lauta, Germany
Phone: 49-357-22-384-0 Fax' 49-357-22-384-69
Internet: iNfo@pls-mc.com or hitp.//www pls-mc.com
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TRACE 3

ONE SYSTEM FITS ALL!

Lauterbach Datentechnik GmbH
Fichtenstrafle 27

D - 85649 Hofolding, Germany
Fax: ++ 49-8104-8943-49 Fax: 508-303-6813
Phone: ++ 49-8104-8943-0 Phone: 508-303-6812

e-mail: info@lauterbach.com ’I

LAUTERBA cu.{,‘

Lauterbach, Inc.
5, Mount Royal Ave
Marlborough, MA 01752

-controlier

2055 Gateway Place, Suite 400 *
San Jose, CA g5110, USA

Tel: (800) 454-4839
Fax: (408) 441-9486
Email info@hitex.com
Internet www.hitex.com
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D} K E L. C Compilers & Dmgrgers
SOFTWARE  RTOS with CAN drivers

4 v/ 8051 & C166 C Compilers

v/ 8051 & C166 CAN Drivers

7/ 8051 & C166 RTOS

v/ CAN Example Programs

v C167CR & 81C90 Boards

v C505C, C515C, 81C90/91
v C167CR, C164Cl

ii"k‘."&%@ D> KE'L
et SOFTWARE
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Call for
complete

Stick This in Your
Embedded Application

PHYTEC... stick it in®!

Insert-ready SBCs power Siemens’ C500 & C166 families
o All controller ports & signals exterd to standard-width oins aligning board edges
* microMODUL (51x36 mm.} & miniMODUL (85x55 mm.) tootprints
o microMODIX series supports €501, €502, €504, C161, C163, C165, 80C166
* miniMODUL series supparts €509, C515C, 80C535/537/509, 80C166, C167CR
® ADC; RS-212, RS-485 & CAN interfaces; 32 to 256 KB SRAM & Flash on-board
¢ /CS-sgnals enable external 1/0; Requires low 5V. power source
® Plugs as 'big chip® into target systems
* From $115 single-unit price, including Flash firmware & demo development tools
* Available as 100x160 mm. kitCON Evalboards with power & serial connectors

755 Winslow Way, Suite 302 « Bainbridge Isiand, WA 98110
W Tel #: (800) 278-9913 + Fax #: (206) 780-9135
. Robert-Koch-Strasse 39 « D-55129 Mainz Germany
http:/fwww.phytec.de 1", 4010) 6131 92210 « Fax#: 449 (0) 6131 9221-33

product
catalog!
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Development Tools Support @

You CAN GET YOUR
MESSAGE THROUGH FASTER
WITH TASKINF-.'- TOOLS.

EC++ FOR N | \-\
C 166 Now! oo

« Get your first CAN application
up and running in 5 minutes.

« EDE integrated environment delivers rapid
edit-compile-debug process.

« CAN library and CAN application included
(In C) - gets you finished faster

« CrossView Pro debugger is a snap to use.

Available as simulator or ROM monitor.

Supports all boards with CAN processor

(167CR/164CI)

all TASKING

Get your application to market faster by visiting us at:
www.lasking.com/slecan for free evaluation tools, or call us for a
CD-ROM: 1-800-458-8276.
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WILLERT SOFTWARE TOOLS =

Imagine getting a complete development tool chain,
optimized to work together—all from one partner!

We specialize in tools sales & support, (even installation) of
C166 Products from: Tasking, Keil, I+ME, pls, Hitex, Nohau,
Hightec, Syndesis, Rigel, and More!

WILLERT SOFTWARE TooLs GMBH
In Germany: 05722-240-81 Fax: 05722-240-83
In the US: (408) 451-8439 Fax: (408) 437-7777
www.schaumburg.de.wst.htm email: awillert@wst.schaumburg.de
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 Siemens C167CR, 16 bit conrolle with GAN

© 512 KByte Flash-EPROM onboard, 16 bit 1 wait state (opt. 1MB)

2 hytewide socket (PLCC) for up to | MByte Flosh-EPROM

256 KBytesttic RAM, 0wt sotes (opt. 1MB)

20 MHz (PU dock, 100ns instr. cycle ime.

 All processorsignaks on dual row pin header

# 2 serial chonnels, battery backup unit

oSe 2532

© EVA board for fust and easy start available ”

o Storter Kit with WI“(”
mﬁt. easy

progroming of
ORTH-SYSTEME GMBH

Postfach1103 Tel. ++49 7667 908-0
D-79200 Breisach Fax ++49 7667 908-220
email: sales@fsforth.de * htp://www.gel.com/forth
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Module C167CR 2|

Embedded in the heart of critical applications
for automobiles, instrumentation, process con-
trol and telecommunications since 1985, RTXC
is a proven and reliable performer.

Your reaktime embedded application depends
on the reaHime kemel you choose. It's the
very heart of your application, responsible for
system performance, fficiency, and reliability.

CAN Controller Network
CAL Controller Application Layer
DSP Di |tal Signal Processmg

Using RTXC means you immediately begin
applying resources to the application without
you increase the probability of making it to
market on schedule.

Call Us Today!
IN'I'II YOUR PRODUCT!
10450 Stonf, Suite 110, Houston, Texas 770994336
Phone: (800) 5254302 or (281) 561-9990 Fax: (281) 561-9980
UK/Europe: Embedded Sgslem Products (Evrope)
Tel: +44 (011635 553020 © Fax: +44 (0)1264 736768 » Emod: euro@rixc.com
8 BitMC Family C500/8061
32 BitMC Family TriCore
MicroConsuLTr GmsH G ANY
CALL +49-89-450617-0 TODAY ASK ABOUT OUR
COMBINATION CLASSES AND SKI PACKAGES IN

the worry of developing the kemel. With RTXC,
Find Out For Yourself —
2 E"S'}’: deq Embedded System Products, Inc.
'//// ucts
emal; soles@rixc.com  web: www.rixc.com
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16 BitMC Family C166
Microelectronics Training Center
_ BAVARIA

Autorized Training Center
of SIEMENS-Semiconductor
Group
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T9Ppuality EMBEDDED CAN APPLICATION

v Using SIEMENS C167CR controller
# Credit card-sized (82x54 mm) board
v Up to IMB SRAM, IMB FLASH

v 2 RS-232 & CAN Interface on board
v Free programmable address mapping
/ Easy download via RS-232

/ “Plug & Play” Starterkit available

C A;V-Minimodule

Complete SIEMENS controller family minimodule series available
ToM164 ToM165 TpM166 TpMI67LC TpM167

1225 Northmeadow Parkway
Roswell, GA 30076
Tel. (770) 664-4744
Fax (770) 664-5558

Gut Delling - Mihlstr. 2
D-82229 Seefeld

Tel. (++49) 8153-9308-0
Fax (++49) 8153-4223
http://www.tqc de
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TQC omponents




SIEMENS

8- AND 16-BIT

MICROCONTROLLERS

T—

www.sci.siemens.com/can.html

We'll show you how easy it is

to network your applications... |

S 148313 Now You Can Learn

:“A‘ \‘ | CAN 2.0B Live From

WYZCINAA the Experts

Wiatch participants learn CAN techniques from
the experts at our custom CAN Lab at the
Siemens Exhibit (Booth M1) daily at the
Embedded Systems ‘98 Show in Sindelfingen,
Germany, February 18-20, or, at the Embedded
Systems Show in Chicago (Booth 1502}, March
31-April 2.

Watch or participate in the CAN 2.0B Labs and
Tutorials, and learn how to use selected tools and
the C167CR CAN Developers Kit to:

* Configure a CAN Application Layer

* Develop and Design a CAN System
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]
Learn CAN 2.0B on the Web! |
Now you can catch a condensed version of the
CAN 2.0B tutorial at our on-line lab at these sites:
www.mfuniversity.com

www.sci.siemens.com/can

SIEMENS

See a Demo DAVE - Live!

DAVE is the Digital Application Engineer every-
ones talking about. If you'd like to hear exactly
—_— what they're saying -
i SiEMENS N | come visit the
l Siemens booth and
I find out from the man
himself! Afterwards,
you'll wonder how you
ever managed without
him. Even if you miss
him at the show, you can order your own copy of
DAVE at www.smi.siemens.com/DAVE or

Call 1-800-77-SIEMENS and order your own

personal copy of DAVE! o~
v

Simplify your life. Siemens Microcontrollers




TECH INSIGHTS /QUICKLOOK

Industry Council Approves Privacy Principles

concern of cloak-and-dagger types,

has now become a mainstream is-
sue. The Information Technology In-
dustry Council (ITI), Washington,
D.C., has adopted guidelines for good
business practices to encourage the
protection of personal data in the digi-
tal age. In an attempt to head off po-
tentially restrictive government regu-
lations, the ITI has released its own
set of voluntary industry guidelines.

Comprising leading electronics
manufacturers, ITI’s stated goal is to
work with industry groups, con-
sumers, and policy makers in a global
initiative to develop international con-
sensus on privacy in an online environ-
ment. As more of society becomes
“wired,” it is becoming apparent that
everything from birthdays to credit
card transactions can be easily ac-
cessed for legal or illegal purposes.

ITD’s guidelines stress that appro-
priate protection and management of
personal data is a critical element in
enabling consumers to realize the po-
tential of global electronic commerce.
The principles define personal data as
any information relating to an identi-
fied or identifiable individual.

Market-Based Initiatives

In its policy statement, the docu-
ment explains that “collectors and
users of personal data, both private
and governmental, and the individuals
who provide their personal informa-
tion, share the responsibility for fair
and secure use of individually identifi-
able information.” To address these is-
sues, the paper proposes the use of
market-led initiatives to develop poli-
cies that protect personal data. These
initiatives “should strike a balance be-
tween the societal, economic, and indi-
vidual benefits derived from the free
flow of information, and protection of
individuals’ personal data.”

Because personal data varies in the
level of sensitivity and need for pro-
tection, the paper recommends “in-
dustry-by-industry approaches.” It
says that they “offer the best balance
between societal and individual bene-
fits and rights,” The authors justify
this approach by explaining that “at-
tempts to protect all data equally and
without discrimination will limit indi-
vidual choice, prevent full participa-

Electronic privacy, once solely the

tion in the global information society,
and impose needless complexity and
cost.”

The full text of the ITI Privacy
Principles follows:

ITI has adopted these principles for
the protection of personal data in elec-
tronic commerce for the guidance of
ITI members. These principles will
serve as a foundation upon which
member companies can build their
own privacy policies, tailored to their
particular business operations.

Information technology companies
and online service providers, in addi-
tion to demonstrating commitment to
these principles in their own business
practices, should take the lead in mak-
ing available to consumers the tools
and functionalities that enable privacy
choices in response to market demand.

These principles reflect the new
challenges and opportunities offered
by the advent of the global online mar-
ketplace and ITI’s public policy posi-
tions.

Providing Information on Data

Protection Policies

Collectors and users of personal
data should give individuals easily un-
derstood information about their poli-
cies regarding the collection, use, and
disclosure of personal data.

Notifying and Empowering the

Consumer

Individuals have the right to be in-
formed about, and exercise reasonable
control over, the collection and use of
their personal data. ITI member com-
panies are developing market-driven
technological solutions enabling indi-
vidual data providers to exercise
choice and control over their personal
data. In many cases, electronic tech-
nologies offer greater personal data
protection.

Limiting Data Collection

Collectors and users of personal
data should limit the collection of per-
sonal data to that which is needed for
valid business reasons, and any such
data should be obtained by lawful and
fair means.

Ensuring Data Accuracy

Collectors and users should strive
to maintain the accuracy of the per-
sonal data held, including establishing,
where appropriate, mechanisms al-

lowing individuals to have the oppor-
tunity to review and correct their per-
sonal data in defined and secure
circumstances.

Enabling Informed Choice

At the time of collection of personal
data, collectors and users should fur-
nish individuals with information on
the intended use of such data, and
with mechanisms permitting the exer-
cise of choice on its disclosure.

Safegquarding Security

Collectors and users of personal
data should take appropriate steps to
ensure that personal data is protected
from unauthorized access and disclo-
sure, including limiting access to such
data only to those employees with a
business need to know.

Educating the Marketplace

Collectors and users of personal
data, and particularly IT companies
with expertise to share, should sup-
port and participate in consumer edu-
cation efforts about the importance of
fair information practices and privacy
protection. Individuals should use
their powers of choice in the market-
place to safeguard their personal data
and that of their children.

Adapting Privacy Practices to
Electronic and Online Technologies

To the maximum extent possible,
privacy principles and practices
should be the same regardless of the
specific technologies employed for
data collection and use. Individuals
should have a reasonably consistent
expectation of privacy in both elec-
tronic and paper-based environments.

Informed Choice Is Key

ITI President Rhett Dawson, ex-
plained that the IT industry princi-
ples, “The Protection of Personal
Data in Electronic Commerce,” stress
informed choice, shared responsibil-
ity, and strengthened security as the
best means to enable consumers to
protect their privacy. “ITI has
adopted these principles for the guid-
ance of its member companies as they
develop and implement their own per-
sonal data protection policies,” Daw-
son explained.

For more information, contact
Janet Goebel, the Information Tech-
nology Industry Council, at (202)
626-5725 or at www.itic.org.

Lee Goldberg
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When it comes to Precision
Oscillators, now the sky’s th

Valpey-Fisher
Introduces a
Breakthrough Line

of Resonator Thermostat
Based Products.

If you design products based on conventional OCXOs, vou
face their limitations — they re big, slow to warm up and use a lot
of power. Now Valpey-Fisher has created a breakthrough line of
Resonator Thermostat (RT) products which combine the performance
of an OCXO with the size, power and warm up time of a TCXO.

These unique products incorporate a directly heated quartz crystal, a temperature
sensitive element, and a thermocontroller circuit, all sealed in one package. Their
small size, fast warm-up and low power consumption can be employed for GP’S and
mobile communications — applications which are too demanding for TCXOs.

The Family consists of ¢ Resonator-Thermostat ¢ High Performance
lhe following deViceS: in TO'8 Package. dybrid OCXO in HC40

* Hybrid OCXO in Package. (Currently
14 Pin DIP Package. Under Development)

¢ Hybrid OCVCXO in  * Both SC and

14 Pin DIP Package. ~ AT-Cut Crystals
are available.

Product Specifications include:
¢ Frequency Stability vs. Temperature
(-30°C to 70°C): From + 2E-8

* Power Consumption, Steady State, 25°C: From 90 mW

e Warm-up Time to * 1x10-7: From 15s

* Frequency Range: 8 to 25 MHz (RT, OCXO),
2 to 105 MHz (OCVCXO)

* Aging Rate is 5E-10/Day After 15 Days,
2x10-1/Day After a Month (SC-Cut), 1E-7/Year l

If you need high performance and great frequency
stability in a small, power-efficient package,
the Valpey-Fisher Resonator Thermostat line
may be just the breakthrough you've been
waiting for.

Call Kathleen DeLuca at 800-982-5737
x240 for more information or to
discuss your application.

VALPEY-FISHER %)

A SUBS'DIARY OF

Technology and service since 1931

75 South Street, Hopkinton, MA 01748
Ot

e

TECH INSIGHTS

-

but you might remember carrying
around slide rules to do the work
that we now accomplish with a com-
| | puter. Then again, you might be like
| me. [ have memories of my father's TI
| | ealeulator in which you could plug
| “modules” that had different pro-
grams and formulas. The display was
red LEDs, 10 characters long.
The thing about this calculator that
| made it useful for me was that it also
came with these tiny slides that could
fit into a space right below the display.
‘ Some of these slides had formulas
] printed on them in gold (not shiny
| gold, but a flat, ‘70s gold). I could not
have gotten through Advanced Math

Iknow this is way before my time,
|

l
| | engineers (and nonengineers) use
that are designed to carry as much
useful information as possible, in the

smallest space available.
: —

One of these tools is the Mini-
| Thread Database from J. I. Morris.
| This miniature screw-thread data-
’ base pocket slide-chart squeezes an
| enormous amount of engineering data
| concerning miniature screw threads
| onto the slide chart pictured below.

For users who need small-space

screw specifications, this inexpensive
| ($14.99) little slide chart might be ex-
| actly what you need.

Unified Miniature Screw specifica-
| | tions for a wide variety of serew and
| fastener types are on the chart, as

well as hole sizes to drill before tap-
‘ ping for various thread percentages.
Decimals for metrie, number, and
fractional drills, in addition to flat and
corner measurements for hex and
square shapes also are on the plastic
slide chart.

Contact J. I. Morris Company, P.O.
Box 70, Southbridge, MA 01550-0070;
(800) 621-3937; fax (508) 764-7350.—

DS

without it. There are many tools that |

a3
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“It I could find it, I could fix it”’

SEE your code at work. Find timing
conflicts fast that are invisible with logic
analyzers and software debuggers.

Microtek In-Circuit Emulators combine
a state-of-the-art source level debugger
with the most advanced event trigger
and trace system available.

160-bits Wide by 256k Trace
with Clock-edge Resolution.
With this much trace and smart
triggering, you can record virtually
every event. And events can be
followed right back to their source
code without stopping the target.

SWAT Software Analysis Toel

* Fast, easy code validation for
design engineers.

¢ Built into Microtek
in-Circuit Emulators.

» Code Coverage and
Performance Analysis
offer you design spontaneity
without instrumenting your code!

Smaller is Better.
Compare today’s Microtek In-Circuit

Emulators that fit in your briefcase, with

the traditional “chassis” of just two
years ago. The difference is remarkable!
The PowerPack*EA for the Pentium*
processor is only 7.2”x 4.6” And the
probe tip is smaller than your business
card, so it fits into the tightest targets.

Call for FREE ICE Tips AppNotes:

1 (800) 886-7333

www.microtekintl.com
(503) 645-73

(503) 629-8460

Phon
Fax

MICROTEK

IMNRNEHRRUGEUNIBT E MU L ATORS

Three Emulators for

Pentium®* Processors
SWAT "Software Analysis Tool
Two Natiomal NS486"Emulators
High-Performance 80C186 Emulator

Microtek In-Circuit Emulators for the followlng processors:

Inteld486 "
68340 o

Nationa
68F333

Pentiumee

68360 -«

tel386
6x8BIB I ©

EX o 386DX
68330 -

NS486 "
68131312 L1
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68HC16 -

386CX/SX

68328 -«

80C186

ColdFire

8051



Sharp integration specialists‘t.an help
you maximize performance, n:;ﬁimize
a fooiprint or break a price/perfi Wnance
barrier by bnnging together '
components like our 4.0” HR-TFT; |
LRS1301 Stacked Chip Flash memo,‘ﬁ_~
NextGen Boot Block Flash in a CSP .
package, IrDA/IrBus high-speed
infrared transceiver module; and the
172547 CCD camera module. For

thousands of other component

possibilities, see our web site.




No one’s going to be changing into their tights in tomorrow’s idea of a phone booth. But when it
comes to changing your expectations of how much performance can squeeze into how little space,
Sharp has the components and integration know-how to leap small barriers in a single bound.

We offer the components, competencies and cooperative partnering to make your ideas fly.

These range from our new Stacked Chip technology and Flash CSP package (the industry’s smallest

Flash) to our expertise in Opto, CCDs, LCDs, microcontrollers and ASIC development—all proven

SHARP

in Sharp’s own consumer products. TRVaL ANty e ™ ot
COME SHARP PRODUCTS

For more information about Sharp technologies and integration support, visit our web site at
www.sharpmeg.com. Or duck into a phone booth and call 1-800-642-0261, Ext. 919.
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TECH NIGHTS/ QUICKLOOK ,
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ntil recently, designers con-
Ucerne(l themselves only with

how to build a product not its
use or eventual disposal. Now, as
more businesses are being forced to
deal with the disposal and/or re-use
of their products, a new discipline,
known as lifecycle engineering, is
gaining worldwide acceptance.

Leading the movement is an inno-
vative research organization known
as the Multi-Lifecycle Engineering
Research Center (MERC), head-
quartered at the New Jersey Insti-
tute Of Technology (NJIT), Newark,
N.J. “Current practice has created a
linear flow from raw material extrac-
tion and processing into products
and packaging that all too frequently
are used once and discarded into a
landfill,” says Dr. Reggie Caudill,
Executive Director of MERC. ‘The
Multi-Lifecycle Center will be a cata-
lyst for the kind of revolutionary
change in the engineering of prod-
ucts and processes that must occur in
American industry.”

Conceived in 1995 and in opera-
tion since February 1997, the
MERC’s mission is to turn environ-
mental responsibility into a competi-
tive advantage. Towards this end,
the center is engaged in a number of

|
? projects, including developing new

materials reengineered from waste
streams, better products designed
for remanufacture as well as manu-
facture, and agile production tech-
nologies that minimize waste and
maximize production flexibility.

MERC employs a unique ap-
proach to design for environment
(DFE) issues, using a cost-driven
modlel to identify opportunities and
approaches for solving environmen-
tal problems. By using a pragmatic,
economic methodology to drive de-
sign, the program has attracted the
support of many major companies,
including AT&T, Fluor Daniels,
IBM, Lucent Technologies, and
Panasonic, who have already do-
nated over $1.25 million.

According to Dr. Don Sebastian, a
professor at NJIT and MERC staff
member, part of the center’s goal is to
develop a common language be-

tween various engineering disci-
plines that will help them cooperate
on larger issues such as recyclabil-
ity, re-use, and overall environmen-
tal impact.

Current projects include develop-
ment of software packages that will
help engineers evaluate the manu-
facturability, health, quality, and en-
vironmental issues of a product while
still in its design phase. Other pro-
grams look at design of universal dis-
assembly tools and the analysis of
current products for environmental
impact and recyclability. Not all of
MERC’s programs are so theoreti-
cal. One of the more “hands-on” pro-
jects currently under way is one that
looks at the best ways to recover ma-
terials from computers and CRTs,
and {inds potential uses for them.

For further information, contact
the Multi-Lifecyvcle Engineering Re-
search Center (MERC), New Jersey
Institute of Technology, GITC Build-
ing, Suite 3400, 323 Martin Luther
King Drive, Newark, NJ 07102; (973)
642-7198, fax (973) 642-7796.

Lee Goldberg

CH2M HILL is a company that
helps public and private clients
worldwide realize a greater return
on their investments in environmen-
tal technology and sustainable infra-
structure. The company, whose
name is derived from the names of its
founders (Cornell, Howland, Hayes,
Merryfield, and Hill), specializes in
project development, engineering
and management of water, environ-
mental and transportation infra-
structure, and the design and con-
struction of industrial facilities.

One of the company’s subdivi-
sions, IDC (Industrial Design Corpo-
ration), is a full-service firm that of-
fers assistance in areas such as cost
modeling for facility construction
and operation, facilities services, and
advance planning.

If you’d like more information on
the company’s services, contact
CH2M HILL at 777-108th Ave. NE,
Bellevue, WA 98004; (206) 453-5000;
fax (206) 462-5957; Internet:
http://www.ch2m.com.—MS

|

Africa’s Smart Cards

ecently, Secretary of State
RMa(leleine Albright traveled to

Uganda to see the improve-
ments made in the central African
country as far as economic and over-
all living conditions were concerned.
One of the major problems plaguing
the Ugandans is the threat of rob-
bery, injury, and even death, when-
ever they transport any amount of
cash to and from banks and mer-
chants. According to The World
Bank, corruption and fraud are the
biggest walls in the way of economic
growth and stability in Africa. So,
what are the solutions?

One solution to arrive in Africa
from America was the Smart Card-
based EMAX system from Produc-
tivity Enhancement Products (PEP).
In January 1996, PEP installed the
system at the International Credit
Bank, Kampala, Uganda. Ever since,
Smart Card payments have become
the most widely accepted method of
payment outside of Uganda shillings.

According to PEP, over 4000
Ugandans use PEP’s Smart Cards to
make purchases at over 500 mer-
chants. Over $1.5 million are flowing

| through the Smart-Card EMAX sys-

tem each month. Uganda’s Revenue
Authority (their version of the IRS)
accepts the system for tax payments
and license fees.

What'’s surprising about the
change is that the Ugandan govern-
ment agencies have made it manda-
tory to use Smart Cards. For exam-
ple. the Ugandan Army and all
government offices, must buy fuel
with SmartFuel cards. And, now the
Ugandan government is considering
using the system for driver’s li-
censes, military identification, and
employee payment.

The EMAX point-of-sale mer-
chant terminals work by using two
cards. The customer’s card makes the
purchase and the system transfers
the money to the merchant card.
Consumer cards carry a Personal
Identification Number (PIN) and a
photograph of the consumer. Mer-
chant cards carry 1 PIN and a photo-
graph or company logo.

For more information, contact
PEP, 26072 Merit Circle, #110, La-
guna Hills, CA 92653; (714) 348-1011;
fax (714) 348-1310.—DS
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T'S HERE. PREGISION
ONTROL OF 2.5-V SUPPLIES.
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TLC7725 2.5-VDSP
l - RESIN RESET RESET
SENSE RESET NC

| 1

TLC7725 starts at only $0.75*

5" ¢] cT CONTROL
L
A q) GND GND

sohces o

LinBICMOS reduces aperating supply Introducing the first — and only - 2.5-V fixed-voltage super-
e 0 0 visor, the TLC7725 from TI. Now you have what you've never
RESET is defined at 1V on power-up had before — precision monitoring and reset control of today’s

2.5-V supply lines for processors, including the new 2.5-V

Totern pole outputs eliminate the need . Bt y e
for extemal pulkups DSPs from TI. Operating from only 16 pA, the LinBiCMOS
architecture delivers ultralow-power operation necessary for

Static memory control with battery backup those power-sensitive applications. Additional logic allows the

vy VVY VY

e X ) i )
80in TSSOP and SOIC packages TLC7725 10 initiate backup of static RAM during power loss.
Totem pole outputs eliminate external pull-up and pull-down
resistors, saving both cost and space. The TLC7725 from

*Price is per device in quantities of 1,000. TI - the first choice for your power management products.

For free data sheets, contact us at:

1-800-477-8924, ext. 5055, or www.ti.com/sc/5055
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TECH INSIGHTS /QUICKLOOK

MANAGING THE DESIGN FACTORY

The Champion Illusion

nexperienced observers often note that a pow-
Ierful executive champion increases the chance

of project success. When MR. BIG becomes
personally involved in a project, it happens faster
and with less pain. The project also usually ap-
pears more successful, although this is harder to
judge, because nobody wants to tell MR. BIG
that his personal efforts were wasted. The con-
clusion: a powerful executive sponsor is key for a
project’s success.

The observations are accurate, but the conclu-
sion is superficial. Powerful executive sponsors
do help projects through their processes faster.
However, this is not a sign of health. Instead, it
screams that there are basic underlying defects
in the organization. In reality, the champion is a workaround for fundamental
management defects. Unfortunately, this common workaround obscures and
preserves these fundamental problems instead of solving them. The more
your organization needs champions to make projects successful, the less well-
managed your development process is.

Let’s think a little bit more about what happens when MR. BIG becomes
interested in the program. The CEO is personally interested in a project.
Every time this project encounters a bottleneck in the process the magical
name of the CEOQ is invoked and the obstacles melt away. You can’t get the
capital authorization approved? Have MR. BIG’s secretary call the finance
department. You can’t get a part through receiving inspection? Tell the in-
spectors that MR. BIG wants to know the badge number of anyone who de-
lays the program.

The interventions of MR. BIG are not, in fact, making any basic improve-
ments in the management process at all. Actually, they just allow his favorite
project to jump to the head of the queue. Pushing his project to the head of
the test queue doesn’t mean that he has eliminated the queue in testing. By-
passing the mind-deadening bureaucracy that makes it take 40 signatures
and four weeks to place a purchase order does not solve the bigger problem.
This approach is cheating the system, not fixing it.

Ask yourself why development teams do not tell you that the key to get-
ting paid is having a powerful champion to take care of your payroll. The an-
swer is quite simple. Payroll works. The checks come out every month,
printed correctly, and on time. You don’t need an executive ehampion when a
process does what it is supposed to do. If you have to use the influence of this
type of individual to get things to work the way they are suppeosed to, you
have a big problem. It means that your development process is broken and it
needs to be fixed.

It is time to confront the real issue. The reason why champions work is be-
cause our development processes are usually massively overloaded. This sit-
uation creates large queues, which make head-of-the-line privileges valuable.
Sadly, most supermarkets and gas stations have a better idea of how big their
queues are than most development processes. And you don’t need to person-
ally know the store manager to buy groceries. Until we start measuring and
managing queues the way we need to, we are unlikely to make any real
progress. We will only accelerate individual projects, creating the illusion of
progress, and ducking the true underlying problems.

Don Reinertsen is president of Reinertsen & Associates, a consulting firm
specializing in product development management. Reinertsen is the author
of “Managing The Design Factory: A Product Developer’s Toolkit.” He can be
reached at (310) 373-5332 or e-mail: DonReinertsen@compuserve.com.

The Money’s Out
There For The Taking

t's great to have a good idea, an
Iinteresting technology, and ways

of publicizing it, but if you don’t
have the funds to produce it on a
large scale or research and test it,
you're not going anywhere. One
place to turn is the Department of
Defense (DoD). DoD’s Small Busi-
ness Innovation Research (SBIR)
and Small Business Technology
Transfer (STTR) programs fund
early-stage research and develop-
ment projects at small companies
to the tune of $0.5 billion each year.

This year, SBIR will award over
$500 million to companies perform-
ing work that serves a DoD need
and that potentially could end up in
the commercial marketplace. Small
companies, meaning those with up
to 500 employees have the opportu-
nity twice a year to secure these
funds. The presolicitation period
begins in April, and topic authors
and topics are available online at:
www.acq.osd.mil/sadbu/sbir/.

STTR directly funds small com-
panies that work with researchers
at universities and other research
institutions. Small companies also
can opt for the Fast Track policy,
which allows a small business that
wins a cash investment from an
outside investor to gain a greater
chance of a Phase II SBIR or STTR
award. It also allows companies
who win the funds to have expe-
dited processing of their contracts.

Phase I is a six-month payment
of up to $100,000 to determine the
scientific, technical, and commer-
cial feasibility of a company’s new
technology. Phase II encompasses
up to two years and $750,000 to fur-
ther develop the Phase I concept.
By now the company should be at
the prototype point. Finally, Phase
I11 brings the technology to com-
mercialization in either the private
sector and/or military, using funds
from sources other than SBIR.

For more information, contact
SBIR, 8260 Willow Oaks Corporate
Dr., Suite 800, Fairfax, VA 22031;
(703) 205-1527; fax (703) 204-9447; e-
mail: dod_sbir@brtre.com.—DS




| tion in Microelectronics, June 16-18. Nurem-

|

JUNE
Exhibition & Conference on System Integra-

berg Exhibition Centre. Call +49 711-
61946-26/-74; fax +49 711-61946-93;
www.mesago.de

JULY

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

IEEE Power Engineering Society Summer
Meeting, July 12-16. Sheraton San Diego
Hotel & Marina, San Diego, California.
Contact Terry Snow, San Diego Gas & |
Electric, Post Office Box 1831, San |
Diego, California 92112; (619) 696-2780; |
fax (619) 699-5096; e-mail: I
t.snow@ieee.org.

SPIE
tation Show, July 19-24. San Diego, Cali-
fornia. Contact SPIE Exhibits Dept.,
P.0O. Box 10, Bellingham, Washmgton

| 98227-0010; (360) 676-3290; fax (360)

|

| California 90034; (310) 287-1463; fax

l eliteeufit.html.

647-1445; e-mail: exhibits@spie.org.

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

AUGUST
AUTOTESTCON ‘98, Aug. 24-27. Salt
Palace Convention Center, Salt
Lake City, Utah, Contact Robert
Myers, Myers/Smith Inc., 3685 Mo-
tor Avenue, Suite 240, Los Angeles,

(310) 287-1851; e-mail: bob.my-

ers@ieee.org. I

SEPTEMBER '

Sixth European Congress on Intelligent Tech- |
niques & Soft Computing (EUFIT ‘98), Sept. 7-10. |
| Aachen, Germany. Contact Conference '
| Secretariat: EUFIT ‘98, Promenade 9, D-
52076 Aachen, Germany; +49 2408-6969;
fax +49 2408-94582; e-mail: eufit |

_

ICSPAT & DSP World Expo, Sept. 13-16.
Toronto Metro Convention Center,
Toronto, Ontario, Canada. Contact
Liz Austin, Miller Freeman Inc., (888)
239-5563, (415) 538-3848, e-mail: dsp-
world@mfi.com; www.dspworld.com.

WESCON ‘98, Sept. 15-17. Anaheim
Convention Center, Anaheim, CA.
Contact Electronic Conventions Man-
agement, (800) 877-2668; (310) 215-

Rethink

Embedded Systems
Development.

3976; fax (310)641-5117; e-mail:
wescon.ieee.org; www.wescom.com.

Second International Conference on Evolv-
able Systems (ICES ‘98), Sept. 23-26. Swiss
Federal Institute of Technology, Lau-
sanne, Switzerland. Contact Andres
Perez-Uribe, conference secretariat, \
+41 21- 6932652; fax +41 21-6933705;

Islwww.
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BORN. BRI\ (R))

Announcing the birth of DSP16210, the
most significant Digital Signal Processor
to hit the communications market since
we invented the first DSP.

© 1997 Lucent Technologies.




I Highlights and insights from the frontline of the communications revolution

Information Appliances: From
Web Phones To Smart Refrigerators

Embedded Information Processors Are Spawning Many |
Unexpected Applications As They Use LANAnd Internet
Protocols To Commumnicate Across Almost Any Network.

Lee Goldberg

he term “information appliance” (IA) is, at new-fangled information appliances. ;
Tbest, a slippery thing to define. That’s proba- Until recently, communication products were

bly the result of the enormous range of prod- designed to plug intc one of several large, non-in-
ucts emerging which perform embedded informa- teroperable network infrastructures. This worked

tion access and processing. Unlike a regular PC or SPECIAL ell, unless one was attempting to connect across
workstation, an IA hides its operating system and REPORT network boundaries. Beyond differences in their
computatianal abilities behind a task-oriented in- physical layers, the Internet, telephone systems,
terface. Using LANS, pager networks, and
the Internet, and wire- most local-area net-
less technalogies, these works employed differ-
embedded communica- ent protocols, requiring
tors will provide con- unwieldy bridging and
nectivity to nearly conversion technologies
every kind of electronic to pass data between
device manufactured in them. Even switches
the coming vears. and routers from differ-
The broad spectrum ent vendors operating
of applications for IAs on the same local net-
also makes a definition work often used differ-
difficult to pin down, be- ent proprietary proto-
cause it applies to a va- cols to support remote
riety of devices, ranging management and con-
from a set-top web trol functions.
browser to an Internet-
enabled cardiac moni-
tor. In fact, the obvious
consumer applications,
such as web phones, In-
ternet-capable PDAs,

Common Protocols
This situation has
changed over the past
few years, as Internet
protocols have gradu-
and thin-client web ally become almost uni-
browsers represent = - versal as mediums of ex-
only the tip of a large digital iceberg. Art Courtesy: Philips ~ change between devices. Common data exchange

Many of the applications for information appli- Electronics standards such as Internet protocol (IP), file-trans-
ances will be invisible, residing in web-savvy net- fer protocol (FTP), point-to-point protocol (PPP),
working products, printers, environmental and in- and Internet-derived languages such as hypertext
dustrial controls, and remote data-acquisition mark-up language (HTM L), and Java are being
systems. With this in mind, let’s trry to get a working used to form a siooth overlay that allows easy
understanding of what the heck the electronics in- communication between wildly dissimilar systems.
dustry means when it talks so glibly about these Browser-based HTML pages now provide an

ELECTRONIC DESIGN / MARCH 23, 1998
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APPLIANCES |

easily accessible front end, which can
communicate with nearly any garden-
variety PC using generic software.
This lets a user employ the same
browser-based program to retrieve e-
mail, check the status of a printer in the
next office, or send a text message toa
pager. Network managers are also be-
ginning to benefit from browser-based
management software. A Web-aware
program can let them quickly deter-
mine the status of network devices in
the next room, city, or country.
Developers also benefit because
they can bring their web-based soft-
ware to market quickly, thanks to an
abundance of development tools and li-
braries of prewritten code for nearly
any application. In fact, many operat-
ing systems now come bundled with
mail and file-transfer protocols, IP ad-
dress handling, and connection-man-
agement functions. If your application
requires additional functions or secu-
rity features, there are several vendors
who can supply them in either native or
platform-independent code.

A Quick Market Overview
While IAs come in all shapes and
sizes, they can be roughly classified
into a variety of categories. The one
many people think of first is the “thin-
client” computer. These sub-$1000

(even as low as $500) units typically in-
clude a display and keyboard, plus
some sort of pointing device. Applica-
tions and data will not be resident on
these diskless wonders, but instead
are loaded into their RAM off a server
when needed.

Several manufacturers expect that
thin-client machines will find a home
on many desks within the corporate
and industrial sector, handling tasks
that don’t require the power of a full-
blown workstation. These tasks could
include things like word processing,
order processing, data entry, and web
access. Besides being less expensive
to purchase, these high-end data ap-
pliances will cost significantly less to
manage and support, according to
thin-client advocates.

The other classie thin client is the
set-top web browser. Intended to ap-
peal to consumers with limited com-
puter experience and less money to
spend, set-top web browsers are mar-
keted with varying degrees of success.
Depending on options and features,
these devices can retail for between
$200 to $500.

Another interesting variation is the
web phone. These jazzed-up phones
can directly access the Internet using a
built-in modem, display, and embedded
protocol processing functions (see

1. Embedded systems like the Vadem VG330, a 16-bit, 32-MHz, x86-based, information appliance reference design, can accelerate developm

opening photo). Depending on screen
resolution and available CPU power,
some of these devices can view web
pages, while others will simply send
and receive e-mail. It is unclear at this
time whether web phones will remain
expensive novelties or become must-
have fixtures in the average con-
sumer’s home.

‘While the web phone’s fate is still in
question, its wireless counterpart, the
smart cellular phone is not. Cellular
communication has become a way of
life. Now, being able to make calls from
anywhere is not enough, and there’s a
rapidly growing demand for wireless
access to e-mail, faxes, and corporate
file servers.

To fill this gap, manufacturers are
adding larger displays, alphanumeric
keypads, and significant amounts of
processing power to their phones. They
leverage the digital cellular/PCS infra-
structure to send and receive data
without the annoying bottleneck of
having to convert it to modem tones
first. The resulting products are hy-
brids which borrow functions from
pagers, PDAs, and palmtop computers.
It’s too early to say which combination
of features will be the most useful, but
it’s a good bet that you will have some
sort of e-mail capability on your cell
phone by 2001.

ent of
web-enabled applications (a). Integrated with developer’s software, the design’s IPoint firmware handles low-level protocols such as TCP/IP, PPP,
and SLIP, plus tasks like modem or ISP setup, and FTP /SMTP transactions. The reference design can be embedded as a standolone Interet
interface. With the addition of a display and input device, it can serve as web browser and user interface within a PDA or web-phone (b).
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Custom Power

o Systems designed and
manufactured by Vicor Integration
Architects for users who prefer
total solutions for their power
requiraments.

e Low cost
¢ Quick turnaround
* Rel able performance

Configurable Power

Ready-made power solutions
available in numerous standard
designs.

* Factory or field configurable

* User specified inputs, outputs
and power levels

¢ Agency approvals

High density DC -DC converters,
AC Front Ends and accessory
modules.

» Economy and reliability
* Design flexibility
* Fapid availability

For the complete Vicor offering, visit
www.vicr.com/products

Vicor Corporation Andover, MA USA 3
TEL: (800) 735-6200 * 1978) 470-2900 |
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Both Standard & Custom Configurations

;i ‘ i _ Inaworld looking for high-perfor-

mance, low-cost solutions, the MI6C family of |6-bit
microcontrollers will fit into almost any application
you can imagine. With its state-of-the-art design, the
M16C provides high-speed processing, ultra-low
power consumption and EMI/EMS noise immunity.
As a standard product, the M16C offers an
impressive list of standard features including 10-bit
A/D converters, UARTs, Timers, DMA Controllers,
D/A converters and large on-chip ROM and RAM.
As a roadmap to technology integration, the M16C
is also available as a core for custom ASIC solutions.
Now, you can cost-effectively take your designs from
development to standard products, then onto single-
chip system solutions. The M16C is available now.
To find out more, visit our website. To find out

more about rubber ducks, visit a toy store.

High-performance
8MIPS@ | 6MHz RISC-like
processing speed for nearly

half the cost
Architecture and instruction
set for C-language
programming resulting in
20-50% reduced code size
Ultra-low power consumption,

I8mW@3V at 7MHz,

ideal for portable and

low-power applications

--------------------

Ultra-low EMI & EMS, ideal for
noise-sensitive environments
Custom integration, U.S.-based
design center for faster
time-to-market development

Www.M16C.com
408-774-3189
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The pager industry is also undergo-
ing a quiet revolution. Since there are
many applications where a message of
a few hundred characters or less is
more than sufficient, designers are
beginning to embed alphanumeric
pagers into portable equipment.
Thanks to a global infrastructure, ma-
ture technology, and low hardware
cost, it now makes sense to place one-
or two-way messaging capability into
a palmtop, PDA, or other specialized
handheld devices. Pager circuits have
been designed to be exceptionally
power-frugal, allowing them to easily
piggy-back off a palmtop’s tiny bat-
tery without severely impacting its
operating time.

Throughout these categories runs
the embedded system. Within nearly
any kind of electronic device, it per-
forms the low-level protocol processing
and link control invisibly, enabling
smart machines to talk to each other.

For example, a delivery company
might be able to query one of its trucks
for its location and a list the parcels that
had been delivered, using a web
browser and a wireless link to the
truck’s onboard computer.

Protocols: Bricks And Mortar

Underlying this dazzling array of fu-
turistic technology are the standards
and protocols that enable communica-
tions between dissimilar devices across
networks of undetermined pedigree.
They act as “middleware,” providing
flow control, error correction, and data
format conversion as needed.

Perhaps the most fundamental of
all these standards is the transmission
control protocol (TCP). Developed
back in the 1960s, it enables setup of
error-protected data connections be-
tween two end points across a net-
work with an arbitrary topology.
Alongside TCP is the internetworking

protocol (IP), which handles hard-
ware-layer issues such as addressing
of packets, fragmentation and re-
assembly control, and encapsulation of |
data into other protocols. For connec-
tionless transmissions, such as e-mail
messages, the user datagram protocol
(UDP) is most often employed. While
UDP has no error control or guaran-
tee of delivery, it is very efficient and
allows these features to be invoked at
a higher layer if desired.

The point-to-point protocol (PPP) is
another very important connection
tool. It provides the flow control,
buffering, and other signaling neces-
sary to set up Internet connections
over dial-up and leased phone lines.

Further up the hierarchy, we find
file-handling protocols, which break
down files into IP packets, oversee
their transmission, and reassemble
them on the other end. Aptly named,
the file-transfer protocol (FTP) is one

Resources For Information Appliance Design

Protocol Processors

Osicom Technologies Inc., 411 Oaks Rd., Bldg. 227,
Waltham, MA 02154, (617) 647-1234; fax (617) 398-4867;
www.digprod.com.

Osicom manufactures the NET+ARM system-on-sil-
icon, which combines an ARM RISC processor, a com-
munications-oriented RTOS, a full suite of communica-
tion protocols, and on-chip interface circuitry for
10/100-Mbit Ethernet and other network applications.
Ready to support HTTP and FTP clients and servers,
the embedded software includes APIs for browser,
server, and mail functions, plus a full TCP/IP stack.

CIRCLE 486

Sun Microsystems, 901 San Antonio Rd.,
MS USJC02-302, Palo Alto, CA 94303, attn: Jenny
Johnston; (408) 544-0176; fax (4L08) 544-0220;
WWW.SUN.COM/sparc.

Sun’s low-cost, low-power chip directly executes ei-
ther Java or Personal Java code quickly, without run-
ning an interpreter. A substantial library of I/0 drivers,
protocol stacks, and APls is provided as a part of the de-
vice’s development suite. Several flavors of the chip will
soon be available to match various processing and I/0
requirements. CIRCLE 487

Vadem Inc., 1960 Zanker Rd., San Jose, CA 95112,
(4L08) 467-2100; fax (408) 467-2199; www. vadem.com.

Vadem specializes in highly integrated solutions for
embedded systems. Among their latest creations is the
VG330, a 16-bit, 32-MHz, x86-based device. The VG330 is

the heart of the IPump reference design, a low-cost plat-
form which runs Vadem’s IPoint Internet data transfer
software. Its modular design can be adapted for a wide
variety of applications. IPoint handles low-level protocols
such as TCP/IP, PPP, and SLIP, plus tasks like modem or
ISP setup, and FTP/SMTP transactions. CIRCLE 488

CPUs And Controllers

Advanced Micro Devices, One AMD PI., P.O. Box 3,53,
Sunnyvale, CA 9,088-3543; (408) 732-2400;, (800) 538-
8450; www.amd.com.

AMD'’s 16- and 32-bit system-on-a-chip products can
include graphies controllers, communications inter-
faces, memory, and peripheral controller logic. Applica-
tions range from PDAs and set-top boxes, to wireless
LAN controllers. Their new Elan series of controllers
are aimed at power-sensitive applications like PDAs
and palmtops, and can selectively clock only the por-
tions of their logic currently being used. CIRCLE 489

Cirrus Logic Inc., 3100, W. Warren Ave., Fremont, CA
94538, attn: Ashis Kahn, (510) 226-2373, fax (510) 249-4540.

The CLPS7110, Cirrus Logic’ version of the ARM
RISC processor, delivers 15 MIPS while drawing 66
mW. It supports several operating systems, including
Java OS, Wind River’s Tornnado, and Microtec’s VRTX.
Versions of the ARM core are available which have
been optimized for palmtop computing, network appli-
ances, and wireless applications ranging from two-way
paging to high-speed Internet access. CIRCLE 490
(continued on page 76)
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the micromachined G-Cell that is

available in a variety of packages

ideal for automotive systems,

computer and industrial products.

Chemical and gas sensors combine metal-oxide

technology with high volume silicon-micromachining
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Our pressure sensors
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of the most commonly invoked. Spe-
cialized file types often have their own
protocols, such as HTTP and NNTP.
HTTP is designed to efficiently han-
dle the Hypertext used in web pages,
and NNTP is used for moving net-
work news files between Usenet
news groups.

Mail services have their own proto-
cols, such as the simple mail-transfer
protocol (SMTP), the post-office proto-
col (POP), and the Internet message-
access protocol (IMAP). For managing
address books and adding addressing
features (such as a web directory
search), the lightweight directory-ad-
dress protocol (LDAP) is most com-
monly used.

Originally, these protocols were run
on the mainframe servers that shuttled
mail and files between Internet sites.
With the advent of the PC, they have
migrated onto the desktop. Now, we
are seeing handheld devices of all kinds
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implementing these functions in their
ROM-based operating systems.

Because these standards-based pro-
tocol stacks are rather complex, many
developers are choosing to license
ready-made drivers to support the
functions they need. Typically written
in C, C++, or other platform-indepen-
dent languages, they come with appli-
cation programming interfaces (APIs)
and drivers that minimize the effort re-
quired to integrate them with existing
code (see “Resources for Information
Appliance Design,” p. 74).

While many of today’s protocols are
excellent building blocks for most
wired applications, they have difficulty
coping with the display constraints and
special challenges of maintaining a con-
nection in a wireless environment.
There is a new generation of protocols
and standards emerging to support the
unusual requirements of mobile data
communication, however. We'll look at

some of these in the April 20 issue,
when we examine third-generation
mahile-phone technologies.

Wired Appliances

Tethered 1As will get their network
connections from one or more sources,
including phone lines, cable-TV ser-
vices, or fixed satellite connections. A
web-capable thin-client usually com-
muniecates with its host by using stan-
dard Internet protocols such as
TCP/IP and FTP, and languages such
as HTML and Java. Using these estab-
lished, well-supported standards will
enable developers to quickly create
browser-based applications including
records access engines, group schedule
managers, and transaction proecessing
systems. At the low end of the spec-
trum, web phones provide an easy
means of locating information and per-
forming transactions such as shopping
and banking.

(continued from page 74)

Digital Semiconductor Corp., Strong ARM Product Group,
M.S. HLO2-1/L12, 77 Reed Rd., Hudson, MA 01749; (800)
332-2717; (978) 628-4760; fux (978) 568-4866;
wwredigital.com/semiconductor/strongarm/strongar:html.

The Strong ARM processor, an extension of the ARM
RISC engine, is a 32-bit, 100-Hz/150-MIPS machine
aimed at compute-intensive applications where power
is at a premium. A 233-MHz/268-MIPS version is also
available, which consumes less than a watt of power.
DEC also can supply extensive development software,
as well as evaluation systems and prototyping boards.

CIRCLE 491

LSI Logic Corp., 1551 McCarthy Blvd., Milpitas, CA
950235, attn: Denny Scharf; (408) 432-8000; fax (408)
4:33-8989; wunw.lsilogic.com

LSI’s “coreware” library of functional silicon blocks
includes everything from MIPS, ARM RISC engines,
and DSPs to interfaces for Ethernet, T1, ATM, and
HDLC. Some drivers and protocol stacks are available
also, as well as development tools. CIRCLE 492

Motorola Semiconductor Products, P.O. Box 52073,
Phoenix, AZ 85072-2073, attn: Mike Watson; (317) 571-
7017; fax (317) 575-8278; e-mail: rvghio@email
.sps.mot.com; wune.mot.com/ADC.

Depending on the application, Mototola’s product
lines are built around their 68HCxx microcontrollers,
their 6800x processor, or their 60x RISC architecture.
There are single-chip systems for an assortment of ap-
plications from smart, two-way pagers and PDAs to
SOHO routers. Development tools are available for
most products. The M(C92100 Scorpion graphics con-
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troller can turn a standard television into an interactive
information appliance. Accepting MPEG2, DVD, and
other digital video inputs, applications for Scorpion in-
clude Internet browsing, electronic program guides,
and other set-top box functions. CIRCLE 493

Operating Systems And Software

CoSystems Inc., 1263 Oakmead Pkiwvy., Sunnyvale, CA
94086, (408) 522-0500; fax (408) T20-9114; wunw.cosys-
tems.com.

Their CoPPP/ML software provides an application
with PPP and MultiLink PPP capability, enabling it to
aggregate communication channels into a single high-
bandwidth pipe. Coded in ANSI C language, it features
bandwidth allocation control with call-back support, dy-
namic IP address allocation, header and data compres-
sion, authentication, filters for [P services, and many
other functions required to support remote data links.

CIRCLE 494

Cyber Vista, 1650 Borel Pl., Suite 121, San Mateo, CA
94402; (650) 372-0800; faxr (650) 372-5605;
www.cybervista.com.

Cyber Vista's Data Grabber software solves one of

the big problems encounterd with IAs - what to do with
all that data. It can find, monitor, compare, analyze, re-
trieve, and distribute online information from the web,

local databases, and other sources. Its smart agents can

digest and reformat its findings to fit any display avail-

able. Software modules are available for servers,
clients, and embedded applications. Security features
can also be added as needed for secure transactions.

CIRCLE 495
(continued on page 78)
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The relatively low bit rates involved
with POTS-based web phones lets
them employ a single low-cost 16-bit
microcontroller for communications
control, protocol processing, applica-
tions processing, and juggling of the
display and keyboard interfaces.

Set-top boxes perform similar func-
tions, except that they use an ordinary
television as an output device. Usually
consisting of a modem, a medium-
speed controller chip, and a video in-
terface, the web phone can provide a
means of accessing web pages without
having to know a URL froman FTP. A
pointing device of some kind (touch
screen, joy stick, etc.) is the primary
user interface, with a keyboard as an
option.One of the primary tasks these
boxes perform is reformatting the
high-definition format HTML images
used by web browsers, to be displayed
on a low-resolution, consumer-grade,
television CRT.
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It is still uncertain whether the
public will accept the concept of web
pages on a television screen, or if peo-
ple will be more comfortable surfing in
a desktop environment. As the debate
continues, we are seeing many novel
variations on the set-top theme. To-
day’s set-top units employ a variety of
communication technologies. Among
the most common are phone lines and
cable data connections. While no firm
plans have been announced, there is
talk within the cable industry about
incorporating a self-contained
browser into the next generation of
cable set-top boxes.

It is also interesting to note that set-
top boxes are appearing which include
satellite downlinks for fractional-
Megabit access speeds.

Strategic Building Blocks
There is a wide variety of general-
purpose processors available that are

suitable for use in IAs. There are also |
several specialized communication |
controllers which offer cost, perfor-
mance, and time-to-market advan- |
tages for some applications. These
communication-oriented parts are
equipped with on-chip I/0s that can
handle anything from a single tele-
phone connection to multichannel
ISDN or SDLC services. Often, these
specialized controllers are bundled
with ready-made protocol stacks that |
speed product development and re-
duce interoperability problems.

In some cases, an even more inte-
grated solution is desirable. For many
IA applications, purchasing a complete
reference design or board-level assem-
bly for the communication engine can
be a cost-effective choice (Fig. 1). Of-
ten, these small boards ean be pur- |
chased and configured for less than the |
cost of implementing a full-custom
communication processor-.
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(continued from page 76)

General Software Inc., 12737 BelRed Rd., Suite 100,
Bellvue, WA 98005-2636; (800) 850-5755, (425) 454-5755;
WWW.Gensw.com.

General Software manufactures the embedded BIOS
4.0, used in the Vadem Internet appliance and other em-
bedded systems. The modular BIOS contains its own
embedded DOS-ROM. It is extensible and can be con-
figured to support off-chip peripherals for most embed-
ded tasks. A full suite of development and debug tools is
also available. CIRCLE 496

Integrated Systems Inc., 201 Moffett Park Dive., Sun-

nyvale, CA 94089; (408) 542-1500; fax (4L08) 542-1950.
In addition to their pSOS real-time operating sys-
tem, and a real-time implementation of Java, their Eip-
logue division supplies a full suite of embedded Internet
protocol stacks. Written for a variety of 8-, 16-, 32-) and
64-bit target processors (MIPS, Motorola, SPARC, x86,
and others), software to develop web/HTTP and SNMP
browser management functions, TCP/IP protocol
stacks, and OSPF/RIP2/BGP4 routing applications is
available. In addition, they implement both SNMP and
RMON one-half network management functions, in-
cluding master/sub-agent design, and MIB compilation.
CIRCLE 497

Lucent Technologies Bell Labs, 600 Mountain Ave.,
Room 1C3202, Murray Hill, NJ 07974, (888) 577-5650;
(908) 582-4800; e-mail: infernosupport.com; www.lu-
cent.com/inferno.

Inferno 2.0 employs a virtual machine and OS for devel-
opment of applications in Personal Java or Lucent’s Limbo
programming language. In distributed processing environ-

ments, Inferno allows its applications to check the target
system and determine the interfaces and resources avail-
able to them at the time of execution. The kernel-based sys-
tem runs in native mode on StrongARM, SPARC, Power
PC, and X86 processors, or can be hosted as an application
under most HP, SGI, Sun, and Windows operating sys-
tems. Inferno comes packaged with full suite of applica-
tions including a general-purpose GUI, an HTML browser,
an e-mail protocol stack, and a variety of networking, PDA,
and data exchange functions. CIRCLE 498

Passport Corp., Mack Centre I11, E. Ridgewood Ave.,
Paramus, NJ 07652; (201) 634-1100; fax (201) 6.34-4606.

The Passport IntRprise development environment
provides the tools and protocol stacks needed to develop
Java-based thin-client applications for Windows or UNIX
enterprise environments. Migration of applications writ-
tenin C, C++, or COBOL also is possible. CIRCLE 499

Psion Software PLC, 19 Hurcourt St., London, Wi1H 1DT,
England, attn: Paul Cockerton; +44 171-208-1800; fax +44
171-724-4048; unvw.software.psion.com.

Developed originally for the Psion series of PDAs,
EPOC-32is a real-time capable, modular operating sys-
tem. Written in C++, the kernel-based architecture can
be used in applications from an embedded meter reader
to a smart phone or palmtop computer system. Unlike
Windows CE, Psion’s middleware allows developers to
create their own GUIs for their particular platforms
and tasks. Application-specific software modules can be
added to enable products to do a variety of things from
exchange HTML files to recognize handwriting.

CIRCLE 500
(continued on page 80)




Telephone Line Interface
Made Easy

Who needs the hassle of multiple vendors to meet your telephone line
interface demands? With one phone call, let CP Clare’s Semiconductor
Group introduce you to the easiest and most cost-effective gateway to the
cyberworld of telecommunication - the CYBERGATE™ Series of Data Access e
Arrangement (DAA) modules. Whatever your application, CYBERGATE will .
get your design to market - on time, worldwide and complying with FCC, PTT,
UL and BSI requirements.

Offering the fastest performance and smallest package, the CYBERGATE
Series provides a universal footprint for plug-and-play interchangeability.
Designed with a maximum THD of .01%, the CYBERGATE Series will interface
your telecom application to the Public Switched Telephone Network (PSTN).

Let CP Clare, a leading supplier of semiconductors, reed relays and
magnetic components to the worldwide telecom market, satisfy all
your DAA requirements.

To find out more about the CYBERGATE’s wide range of applications and
performance, give us a call today at 1-888-500-2651, or fax 508-524-4785.

Typical CYBERGATE applications:

Home Medical Devices o PBX Systems
® Plant Monitoring Equipment ¢ PG Mother Boards ﬁf;:'s;:;"'y
o Security/Alarm Systems e Set Top Boxes - [E—
e Utility Meters ¢ Digital Telephone

* Voicemail/Telephony Systems  Answering Machines
e Vending Machines

¢ Elevator Control Boxes
o Network Routers

CORPORATION

North American Sales Office European Sales Office Asian Sales Office Japanese Sales Office
Arlington Heights, IL Hasselt, Belgium Taipei, Taiwan Tokyo, Japan

Tel: 1-800-CPCLARE Tel: 32-11-300860 Tel: 886-2-2523-6368 Tel: 81-3-3980-2212
Fax: 1-847-797-7023 Fax: 32-11-300882 Fax: 886-2-2523-6369 Fax: 81-3-3980-2213

Visit our web site at hitp://www.cpclare.com
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In addition to providing all the nec-
essary processing and network inter-
face hardware, these tiny engines also
contain embedded firmware with
many of the most important protocol
stacks (TCP, IP, PPP, UDP, etc.) al-
ready in place. The protocols are usu-
ally built directly on top of a ROM-
based real-time operating system,
making user calls from other applica-
tions easy and reliable (Fig. 2). To fur-
ther accelerate development, ROM-
based network applications like FTP,
HTTP, Telnet, POP3, and mail service,
as well as the SNMP management
functions, can also be provided. These
routines are extensively tested and
equipped with well-defined APIs.

Higher-rate DSL or cable connec-
tions require more processing speed to
deliver graphies-rich HTML pages and
full-motion video. Full-featured set-top
browsers will probably need something
close to a desktop-class CPU to keep up

with the load. They also might need an
off-chip graphics accelerator.

Some of the more interesting uses
for these advanced services do not nec-
essarily require the blinding speed
they provide. Unlike a switched phone
connection, both cable and DSL are
constantly online. This opens up the po-
tential for using web-based technology
to remotely monitor and control all
manner of automated functions. One in-
triguing application would be to sup-
port a secure home page that provided
an authorized user to monitor or
change the settings of a building’s secu-
rity or HVAC systems.

From here, it’s not too big a stretch
toimagine “smart appliances” linked to
the Internet via your set-top box, using
a low-cost network running through
your home. Once networked, your dish-
washer, refrigerator, or furnace could
perform self-diagnosis and make auto-
matic service calls over the Internet
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when needed. One could even imagine
browsing the contents of one’s refriger-
ator from work to make sure there is
enough milk for dinner.

Another concept that is being ex-
plored at Motorola Semiconductor,
Austin Tex., is the idea of a cordless
web phone. Ken Edwards, marketing
manager for Motorola’s Embedded
Computing Products Division, ex-
plains that the gadget would have a
portable tablet with a keyboard and/or
touch screen that would dock with a
base station. Much like a conventional
cordless phone, the screen and base
would communicate over the 900-MHz
or 2.4-GHz unlicensed bands. In the-
ory, the base station would perform
most of the processing. Transfer
screen images at rates of up to 100
kbits/s could be achieved using com-
mercially available digital spread-
spectrum chip sets. If an efficient im-
age-transfer protocol were developed,

(continued from page 78)

Trillium Digital Systems Inc., 12001 Wilshire Blvd.,
Suite 1800, Los Angeles, CA 90025-7118, (310) 442-9222;
fax (310) 442-1162; wune.trillium.com.

Protocol stacks for TCP/IP, Frame Relay, and ATM
networks, as well as V.5, X.25, ISDN, and SS7 telecom
systems are available here. Since they offer fully anno-
tated C-language source code, designers can customize
these modules to their particular application. CIRCLE 501

Standards And Technology Information

MIPS Forum, c¢/o John McQueen, P.O. Box 71, Masslil-
lon, OH }4648; (330) 833-8690; fax (330) 833-4002; e-
mail: johnmequeen@compuserve.com, www.mips-fo-
rum.org.

The MIPS Forum works with industry to establish
interoperability standards that will permit handheld
wireless devices to access the Internet, exchange multi-
media information, and perform other advanced fune-
tions. The MIPS Forum has begun building an industry
model of wireless information devices in the years 2000
and 2002. The goal of this effort is to gain a consensus
among service providers and handset manufacturers on
projected availability of basic functionality. Anticipat-
ing the increased processing power available to phones,
the MIPS group seeks to support development of a
standard based on the Java language and the graphics-
rich applications that it can support.

WAP Forum, wune.awapforum.org and www.cwap.com.

The Wireless Application Protocol (WAP) Forum is
an industry consortium which was established by Erics-
son, Motorola, Nokia, and Unwired Planet. It aims to
create a global wireless protocol specification. The

WAP Forum’s intent is to bring Internet content and
advanced services to digital cellular phones and other
wireless terminals. Their current approach is based on
the GSM standard and a simplified version of HTML
(HDML). Applications using WAP will be scaleable
across a variety of transport options and device types.

Addison Wesley Longman Publishing, One Jacob Way,
Reading, MA 01867-3999; (781) 944-3700,
www.awl.com/cseng/unrelessseries/

Addison Wesley has recently introduced two books
on wireless information systems:

Mobile IP - Design Principles and Practices, by
Charles E. Perkins, introduces the IP-savvy reader to
the design and implementation of wireless Internet pro-
tocols. He describes the technology behind mobile net-
working, focusing on the IETF’s mobile IP protocol.
Topics covered include mobile IP, route optimization,
use of the dynamic host configuration protocol (DHCP),
and encapsulation. CIRCLE 502

Wireless Multimedia Communications, by Ellen Kay-
ata Wesel, is a comprehensive guide to understanding the
design of wireless systems. Covering voice, video, and
data communications, it provides an introduction to the
problems and solutions of communicating multimedia
traffic at high data rates over RF channels. CIRCLE 503




THIS IS A BAD PLACE TO

DISCOVER YOUR RTOS 1s
ONLY 68.3% TESTED.

www. mentforg.com/microtec



[d
o~
o
-—
o
o~
=
-/
o
T
=
S~
=
=
w
s
(=]
o
=
o
oc
=
=1
]

L UL TTEDIFREG LI  INFORMATION

APPLIANCES |

Customer applications

Application programming
interfaces ?APIs)

T

'
| |
| 1
1 ]
[
' 1
| 1
1 ]
' ]
—_—
] |
1 1
1 1
' ]
f— e
1 1
| |
| |
' '
[—
) |
| |

]

]

1

1

]

1

]

|

'

'

]

1

1

'

|

|

1
]
- = = o- ] = a = :
1 5 = = pxc = ]
. Bl DEN ElIZ(|2]| |82 Network !
P! S— applications
1 e e e e e ST )
]
: r TcP J | uoP | [ Rarp J(lcmp ‘ |
PO :
]
; PPP iP PX Network E
! (opticnal) (optional) | protocols I
) 1
_____________________________________ ]
: pSOS RTOS and drivers dmgrss ]
-—— :

2. Embedded Internet engines can cut both the cost and development time of information
appliances, thanks to their on-chip network interfaces, ROM-based protocol stacks, and
network application software. Running under the control of a real-time operating system
(RTOS), user applications can simplify mail, file transfer, management, and other well-defined

network functions.

the pad could be equipped with a small |

camera to send pictures or video.

Going Wireless

These days, we need to get at infor-
mation even when we're away from the
wired infrastructure. That’s where ser-
viees like cellular, wireless local loop,

| and pager networks come in. In the

| past, options have been limited and

slow, but that’s changing rapidly with
the introduction of digital cellular and
PCs and proprietary services
like the Ricochet Network.
Even today’s phones are be- %.4%
ginning to offer direct datain- ' §2
terfaces that can handle much
faster bit rates than a modem- &%
based connection. This is mak-

ing it practical to send and re- §
ceive e-mail, and exchange
large files from a laptop, but =
it’s only the beginning. John {
MecQueen, a noted technology
analyst, says that wireless
phones are undergoing an
evolution from relatively sim-
ple handsets to full-blown
multimedia data appliances.

Brave New Phones
According to McQueen,
the next generation of DSPs
and controllers will be power-
ful enough to support PDA

3. This two-piece smart phone/PDA
approach to mobile information appliances. The Trapeze PCS handset is
a full-function phone with call control and voice-activated dialing. It
can be connected to its companion unit, the Accent PDA, to form a
wireless messaging unit. This unit can use its larger pen-based screen
to send and receive faxes and e-mail, browse web sites, and download
files from the Internet.

and web-browser functions, in addition |

to performing a myriad of tasks associ- i
ated with establishing and maintaining !
a cellular connection. These new !
phones would most likely have a rela- |
tively large, high-resolution screen, |
that could be used to send and receive !
e-muail, as well as support an electronic :
scheduler, address book, and other
PDA-type functions.

At this point, designers will have to .
include /O (either electrical or IR) and

.
v

e

A

duo represeﬁfs a different

software to facilitate file easy transfer
and data synchronization between the
phone and other devices.

With so many functions being
crammed into a single package, there is
the danger that the phone will become
too bulky to be useful. For this reason,
some manufacturers may choose to of-

fer a two-piece solution, consisting of a |

PDA-like device and a compact phone
which can be easily linked together to
function as a wireless communicator.
One of the first examples of this type of
device is already available from Philips
Electronics, Eindhoven, The Nether-
lands (Fig.3).

Beyond transferring text and files, it
is quite likely that these wireless
phones will soon be capable of display-
ing web pages at speeds equal to or bet-
ter than today’s best analog ones.
There is considerable interest in sup-
porting some sort of abbreviated web-
browsing capabilities over the small
screens available in palmtop devices.
Besides the web content, a properly
equipped handset might have an em-
bedded digital camera for transmission
of images or even video.

Given the current cost of air time,
cellular web browsing may or may not
become a popular means of accessing
information. If however, wireless
providers offer discounted rates for
data access, this could prove to be the
“killer app” that would help them re-
cover from the enormous expense of
purchasing spectrum at PCS auctions.

Standing between this vision
of a multimedia phone and us
are two nagging questions:
How do you cram all that data
& onto a tiny screen, and what is

. the best format in which to
transmit? Even as you read
.. this, there are at least two
groups which are hard at work
on these very issues.

The simpler approach,
s known as the Wireless Access
Protocol (WAP), is an attempt
: to put Internet access into to-
day’s phones with as little new
. technology as possible. De-
signed around the GSM cellu-
lar protocols, WAP will display
web content using the Hand-
held Device Markup Lan-
guage (HDML), a radically re-
duced subset of HTML which
doesn’t handle graphics well.
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HDML is designed to work with to-
day’s L.CDs, and not excessively tax
the limited amount of processing power
available in today’s phones. Conse-
quently, phones based on the WAP’s
proposed standards will be forced to
read specially reduced versions of web
pages which have all the color and
most of the graphics stripped out. De-
spite its limitations, WAP is a quick in-
terim solution, and it has already
earned the support of at least four ma-
jor cellular manufacturers and their
strategic partners.

Taking a slightly longer-term view,
the Mobile Internet Phone Services
(MIPS) Forum is basing its vision of an
Internet on technologies that should
become available within the next 12 to
18 months. Their proposed technology
would transmit web content, as well as
downloadable applets using the Java
language. This would allow MIPS to be
deployed across many different wire-
less platforms including IS-95, IS-136,
and GSM. John McQueen, founder and
chairperson for the MIPS Forum, is
confident that the next generation of
low-power DSPs will have the 3-to-500
MIPS required to support execution of
Java code in real-time.

New Homes For Pagers
Although cellular phones enjoy the
bulk of the spotlight in the wireless
arena, the pager and its associated
technology will be finding its way into
some of the most interesting applica-
tions. While pagers have relatively
slow bit rates and cannot be used to
transfer large files, they enjoy the ad-
vantages of being compact, inexpen-
sive, and very power efficient. When
you imagine a device which can receive
short alphanumeric messages nearly
anywhere in the world, with a bill-of-
materials cost in the $10 1ange, the pos-
sibilities become quite intriguing.
According to Phil Hopkins, market-
ing and communications manager for
Motorola’s Wireless Products Group,
pagers can deliver the services today
that CDPD and PCS short messaging
services are promising to do in the fu-
ture—at a lower cost. The low price,
compact volume, and nearly universal
coverage means that it's no longer a
risky proposition to embed a pager cir-
cuit on the mother board of a product.
Since engineers can make use of ma-
ture pager products, and entrepre-

neurs can leverage a worldwide paging
infrastructure, Hopkins expects that
we will see pager technology turning
up in many unusual places over the
next yvear or two. For example, when
pagers are embedded in PDAs and PC
plug-in cards for laptops, users can re-
ceive near-instant paging and e-mail,
even when their host devices are not
turned on.

The ability to deliver relatively
short messages to remote sites makes
pager technology a reliable, low-cost
means of updating outdoor electronic
signs, either for advertising or highway
messaging. With the addition of an-
other layer of security, Edwards antici-
pates that a pager circuit embedded in
a smart card will enable a bank to
transmit credit from your account to
your “electronic wallet,” any time and
any where you need it.

With the introduction of two-way
messaging services, the possibilities
become even more exciting. Currently,
pager modules running the ReFLEX
two-way protocol carry a $100 price
tag, but chip sets should be available
later this year for $20 to $30. Once this
price barrier is crossed, we can expect
to see them popping up in trucks and
cars, providing enhanced security, nav-
igation, and in-route information. In ad-
dition to providing an easy way to re-
motely read utility meters, two-way
paging will enable vending machines
and other unattended equipment to call
for supplies ot service.

Conclusions

It's anybody's guess where these
trends will take us, but we can make a
few educated prognostications about
the near-term outlook. IA technologies
are making it much easier not only to
build intelligence into a product, but
also to allow it to communicate with
other devices across a variety of infra-
structures. This powerful trend will
most likely deliver the long-promised
“universal information tool,” either as a
well-connected PDA or a very sophisti-
cated mobile phone.

Perhaps the biggest impact how-
ever, will be in the invisible realm—me-
ter reading, data capture, and industry
automation—which benefits from a
steady flow of information. One way or
another, we're in for yet another big
change in how we relate to information
and how information comes to us.
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3 Exploring the world of digital, logic, memory, and microprocessors

Graphics-Optimized DRAMs Deliver
Top-Notch Performance

RDRAMs, SGRAMs, DDR SGRAMs, And Other New Memo-
ries Answer The Demand For Faster Speeds At Lower Power:

Dave Bursky

three key specifications that are the cornerstones

of system performance—speed, speed, and
speed. Of course, other factors such as low cost, also
play important roles in trying to deliver affordable
graphics subsystems. These two, often contradic-
tory, directions are actually merging as higher-per-
formance demands are placed on the graphies sub-
systems and memory.

DRAM designers are
developing new-archi-
tecture memories that
can deliver the desired
performance at econom-
ical prices. Such parts
are now critical to sys-
tem performance, as
software applications in-
crease in complexit, and
the graphies controller
is required to handle
video files and animated
2D and 3D images for
gaming and entertain-
ment applications.

To achieve the higher
levels of performance .
required, DRAM suppliers have crafted several ArtCourtesy:
generations of architectures that could be used for Micron Technololgy
graphies. These memories range from standard,
fast-page-mode DRAMs to the dual-ported video
DRAMsto extended-data-out DRAMs, and to more
radical new-generation architectures.

These new generation DRAMs include devices
such as the Rambus RDRAM (which now in-
cludes the Direct RDRAM and concurrent
RDRAM), the synchronous graphics RAM
(SGRAM), and the soon-to-be-available double-
data rate (DDR) SGRAM.

In terms of applications, it is estimated by

I n the world of graphics subsystems, there are

SPECIAL
REPORT

Hyundai Electronics America that EDO DRAMs
have about 10% of the graphics memory market,
SGRAMs hold about 70%, RDRAMs about 10%,
and other architectures take a total of about 10%
(Fig. 1). Along the way, several other architec-
tures that did not achieve mainstream acceptance
were put into use in small-volume applications.
These include a specialty triple-port DRAM de-
veloped by NEC, a
multibank DRAM de-
veloped by Mosys (the
MDRAM), the cache
DRAM (two versions,
one developed by Mit-
subishi and the other by
Ramtron which is now
Enhanced Memory
Systems), and the Win-
dow RAM developed
by Samsung. Of these,
the Window RAM has
garnered some inter-
est, but it is a sole-
sourced device, and the
MDRAM has been de-
signed into a few graph-
ics subsystems.

Some high-performance graphics workstation
vendors also have attempted to craft their own
memories that were sized and designed to specifi-
cally match their graphices workstations. For exam-
ple Sun Microsystems, in conjunction with Mit-
subishi, designed a unique graphics DRAM for
their high-end graphics workstations.

Besides the evolving memory architecture,
graphics controllers have been widening their
frame-buffer interfaces. Gone for the most part are
the days of 32-bit-wide duses between the controller
and graphics buffer memory. Most of today’s graph-
ics controllers employ a 64-bit-wide bus (and a few

ELECTRONIC DESIGN / MARCH 23, 1998
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DIGITAL DESIGN GRAPHICS DRAMs |

use even wider buses—128 to 192 bits)
to move more data on every bus cycle,
and those bus cycles are shrinking as
well. Bus speeds of 50 MHz—typical of
chips just a year or two ago—are now
considered lethargic as new memories
allow data transfers at 83 to 125 MHz.

The need for high performance also
holds true in portable computing, but
there’s one additional constraint: The
system also must operate at low power
consumption levels. To accomplish
these goals, many portable graphics
chip suppliers have started to integrate
the DRAM (embedded DRAM) and the
graphics controller on the same chip.
This approach greatly reduces power
consumption and allows designers to
achieve performance levels comparable
to any desktop graphics controller, at
costs approaching those of the multi-
chip desktop solution (typically be-
tween $35 and $50/chip in volume) (see
“E'mbedding the DRAM”, p. 94).

For the high end of the controller
market, some chips with 128-bit-wide
buses have started to appear, allowing
twice as much data to move on every
bus cycle. However, such wide buses
really put the spotlight on one of the
key memory issues in graphics: mem-
ory granularity.

Most graphics adapters and mother-
board-based subsystems are shipped
with a base-line amount of memory.
They handle most PC resolution modes
of 640 by 480, 800 by 600, 1024 by 768
pixels, and a few with 1280 by 1024 or
1600 by 1200-pixel capability. Many
popular graphics cards and computers
with graphics subsystems on the moth-
erboard come with a 2-Mbyte frame

| buffer. This size is sufficient to handle

the first three modes and permit the
first two modes to display true color,
while limiting the higher-resolution
modes to 256 k or fewer colors. Often
the boards can be upgraded with an ad-
ditional 2 Mbytes, a size sufficient to
provide true-color capability at most
popular higher-resolution levels.
However, unlike main memory sys-
tems where memory capacity usually
follows the thinking of “The larger the
better,” graphics systems will usually
top out at 4 to 8 Mbytes. That upper
limit often presents a problem if de-
signers are using standard DRAMs,
which usually aren’t manufactured
with word widths larger than 16 bits.
Assuming in today’s market that 4-

Mbit memories are available with 8-bit
data paths, eight devices would be re-
quired to implement a 4-Mbyte frame
buffer. But, a 2-Mbyte frame buffer
would not be possible because the gran-
ularity (512 kwords by 8 bits) will not
allow shallower buffers.

As denser memories become avail-
able, they would have to be organized
with wider word sizes for a better fit.
With 16-Mbit DRAMs, that has
started to happen. There are several
by-16 DRAMs available, and they pro-
vide designers with a 1-Mword by 16-
bit organization that allows an 8-
Mbyte buffer to be built with four
chips. However, for many applications,
8 Mbytes is overkill.

To solve that problem, memory de-
signers have taken three approaches:
Increase the memory’s data bus width
to 32 bits so just two chips are needed to
form a 2- or 4-Mbyte buffer; reduce the
memory capacity to an in-between level
of 8 Mbits (512 kwords by 16 bits, or 256
kwords by 32 bits) so that a 4-Mbyte
buffer can be implemented with four or
two chips; or move to a totally different
architecture such as the RDRAM.

Currently available RDRAMs em-
ploy a byte-serial interface, but later this
year a 16-bit word-serial interface will
become available (the Direct RDRAM).
The RDRAM interface would allow sys-
tems to use just a single 16-Mbit
RDRAM to form a 2-Mbyte buffer, or
two chips to form a 4-Mbyte buffer. Un-

like the wide-word DR AMs that require
a 16-bit or 32-bit data bus and tie into a
graphics controller that also has a wide
data bus, the RDRAM interface re-
quires fewer data lines. It only needs 8 or
16 lines to carry the data, and another
half-dozen or so control signals. That
would allow the RDRAM to be housed in
alower pin-count package than the 16- or
32-bit DRAMs. It also would consider-
ably reduce the pin count on the graphics
controller, lowering its cost. Or, to im-
prove the controller’s bandwidth, a sec-
ond RDRAM interface could be inte-
grated into the controller, providing a
second high-speed data channel.

For several years, the workhorse
graphics memory architecture was the
video RAM—a dual-ported DRAM that
allows independent writes and reads to
the RAM from either port. The host
port was a standard random-access
port, while the graphics port was opti-
mized for bursting data to the graphics
subsystem through a pair of small paral-
lel-to-byte-serial shift registers. How-
ever, the extra area on the chip required
by the shift registers and control circuits
increased VRAM manufacturing costs,
leading to a 30% to 50% price premium
over standard DRAMs.

Changing Of The Guard

The advent of higher-performance
DRAMs with EDO capability and then
the rapid rise of synchronous DRAM
(SDRAM) architectures has basically
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1. With the latest changes in graphics performance requirements, the need for different
architecture memories has led to a fracturing of the memory market. This graph, developed by
Hyundai, shows the percentage of unit-volume shipments for each popular type of memory

used in graphics subsystems.




32=-B 1T
486 pP

F @ R '486 Class *
32bit CPU
EMBEDDED
APPL I -
™ - —
your embedded 32-bit application, the

\ NS486 family comes standard with all

C A\ T [' @ N: S o the features you could want. With the

and WHAT CAN WE BUILD FOR YOU is

To reduce costs and time to market for

industry's most complete set of inte-
grated peripherals and on-chip service
elements, the NS486SXF and NS486SXL
are the first true embedded 486 systems

on a chip. By eliminating costly desk-
top features, we've created the only 486 CPU core that is optimized for embedded applications.
The familiarity of the 486 architecture means you can develop with confidence. And the NS486 family is

supported by the best compilers in the industry, and by tools and kernels from leading real-time

operating system vendors. The NS486 is also the industry's only embedded ,o:::l:"'
lona
486 with true ICE support. We offer an evaluation kit that includes everything . Distributo,
© order
you need to generate and debug code and run benchmarks, including evaluation copies ov...,.:':;::‘“
N 5
of development tools and operating systems from several world-class ".""“M XF version
able for g4ge,
software vendors. NSesesy
Version evailabie
for 3886,
Or visit ug at

) Www.nati
National Semiconductor onel.commsage

WHAT caN WE BuUutLD For YOUT?



0
o
o
=
o~
o™
x
4
E
~
=
=
A
)
(=]
P-4
z
[=]
o
2
-t
b

DIGITAL DESIGN

closed the door for new designs based
on the VRAM architecture. At the
same time, these new developments
have cleared a path for synchronous
graphics DRAMs (SGRAMs). And just
about every supplier of synchronous
DR AMSs will be offering an SGRAM.

SGRAMs are very similar to the
standard SDRAM, except that they
have several additional functions that
improve their effectiveness in graphies
systems. Both Block-Write and Write-
Per-Bit functions have been added to
make the reading and writing of data
faster and more efficient. These fea-
tures are selected through the use of
special mode registers and additional
command pins that can be loaded with
the appropriate information.

First-generation SGRAMs are 8-
Mbit devices that come organized as
256-kword by 32-bit devices. They are
typically housed in 100-lead thin or
standard thickness, quad-sided, plastic
flat packages. Just two chips would be
needed to form a 2-Mbyte {rame buffer
for a 64-bit graphics controller.

SGRAMs are now starting to appear
from most SGRAM suppliers. These de-
vices double the word depth, permitting
a4-Mbyte buffer to be built with just two
chips. Coming later this year are higher-
speed versions that will offer designers
two approaches to get better through-
put: higher clock speeds or DDR data
transfers. Memory designer's are even
toying with a 64-bit-wide single-chip
SGRAM, but thus far no company has
committed to fubricating such a ehip.
Most of today’s 8-Mbit SGRAMs are
available with data clock speeds of 83 or
100 MHz. By the second half of this
vear, most SGRAM suppliers will offer
125 MHz, and possibly 143 MHz ver-
sions of the memories. However, for the
16-Mbit generation, designers have
started implementing the same ap-
proach used with SDRAMs. They use
both edges of the clock to effectively
double the data transfer rate. There-
fore, a 100-MHz clock will transfer data
at 200 MHz rates. These DDR versions
will push the graphics bandwidth for an
SGRAM up to 800 Mbytes/s (peak), al-

Second-generation, 16-Mbit | lowing the graphies system to deliver
32 Internal
B |t Inten
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transfer bandwidth of 1.2 Gbytes/s.

2. Offering the highest data rate for a synchronous graphics DRAM, 300 Mbits/s on each 1/0
pin, this four-bank, 16-Mbit SGRAM developed by IBM Microelectronics delivers a peak dato-

' pability, each of which can be combined

'GRAPHICS DRAMs |

top-notch performance.

The high bus speeds of the SGRAMs
could easily present some challenging |
system design problems due to noise
and reflections. However, because the
chips are often located in very close
proximity to the controller, the high
bus speeds, coupled with low-voltage
TTL interfaces, should not cause any
signal quality problems.

On the other hand, at bus speeds of
125 MHz and above, designers are seri-
ously studying, and in some cases im-
plementing, interfaces using series-
stub-terminated logic, version 2
(SSTL-2). The SSTL-2 interface will be
able to readily handle the 143-MHz and
higher bus speeds (166 and 180 MHz)
that designers at the DRAM suppliers
expect to make available for future
graphics subsystems.

One of the fastest parts to date, with
a top clock speed of 150 MHz, is a 16-
Mbit DDR SGRAM developed by
IBM. Delivering the highest through-
put of any available SGRAM, 300
Mbits/s for each data pin, it achieves a '
peak data rate over the 32-bit bus of 1.2
Gbytes/s. The 512-kword by 32-bit
memory employs SSTL-2-compatible |
input and output bufters, and operates
from a 3.3-V supply. The SSTL signal
levels start with a center reference |
level of 1.25 V above ground, and have
input high and input low (Vy); and Vy;)
de levels of Vip £0.18 V, and ac levels
of Vi +0.35 V. Once an input signal
passes those levels, it changes and
maintains the new state.

Internally, the SGRAM is organized
as a quad-bank device with four 128-
kword by 32-bit blocks that share a
svnchronous interface (all signals are
registered on the positive edge of the
clock signal). Additionally, the DQ and
DQ-Mask functions are registered at
the 50% point between two successive
clocks. Reads and writes have burst
lengths of 2, 4, o1 8 locations. A data-
strobe signal is available to assist in
reading data on each clock edge. The
memory also has a 16-column Block-
Write function and Write-Per-Bit ca-

with the individual byte-enable lines,
DMO0-DM3 (Fig. 2).

Most other SGRAM designs have
adopted a dual-bank approach to the in- |
ternal architecture for 8- and 16-Mbit
single-data-rate SGRAMs. Etron, Fu-
jitsu, Hitachi, Hyundai, Micron, Mit-
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Embedding The DRAM

lthough graphics controllers have achieved impres-
A sive gains in performance through the addition of 64-

bit-wide interfaces to the off-chip frame buffer, the
wide bus and high-speed signal switching cause the graph-
ics subsystem to eat up power. For desktop systems, a few
watts of power consumption for the entire subsystem
might be tolerable, however for portable units it must be
reduced. But, it must be done without any compromise in
graphics performance. The solution: Get rid of the wide off-
chip buses by embedding the frame buffer memory right
onto the graphics controller chip.

Today there are more than six graphics chip suppliers
that have done just that. NeoMagic Inc., Santa Clara,
Calif., laid the foundation for the innovative use of the em-
bedded memory by taking advantage of the merged archi-
tecture. Not only does the approach eliminate the wide ex-
ternal buses and the one or two off-chip DR AMs needed for
the frame buffer, but it allows designers to innovate by ac-
tually using even wider buses on the chip to connect the
memory to the controller. In fact, the latest-generation con-
trollers from NeoMagic and the other suppliers use a 128-
bit-wide memory bus for data transfers.

Such a wide bus allows the rapid transfer of graphics
data from the memory to the controller, allowing the con-
troller to deliver top-notch graphics performance. Be-
cause wide buses can be easily implemented on the chip,
designers can dramatically reduce power consumption.
Additionally, the size of the graphics memory can be opti-
mized for the desired resolution modes that the controller
will generate.

Although the integrated combination of the memory
and controller is not always a cost reduction if the cost of
individual components is added up (controller plus mem-
ory versus integrated controller), the architectural op-
tions offered by the merger allows designers to offer
unique features or capabilities that the discrete solution
doesn’t. Additionally, because the wide external buses are
eliminated, the package pin count is much lower, and the
chip's power consumption is much lower than that of the
multichip subsystem.

First- and second-generation merged controllers have
employed basic DRAM architectures such as fast-page
mode and EDO-style DRAM cores. However the latest
generation controllers are employing synchronous DRAM
cores for additional performance improvements. Further
architectural enhancements between the graphics acceler-
ator and the memory include the merging of logic functions
into the memory cells to achieve better integration and
high throughput.

One such development, detailed at this year's IEEE In-
ternational Solid-State Circuits Conference, was jointly
developed by Accelerix Inc., Ottawa, Ontario, Canada; Mo-
said Technologies Ine., Kanata, Ontario, Canada; and Sym-
bionics Ltd., Cambridge, U.K. The integrated graphics ac-
celerator and frame buffer packs 13.4 Mbits of memory and
has an internal transfer rate of 33 Gbytes/s. To achieve such

a high rate, its designers integrated part of the graphics
processor within the DRAM. The pixel processing unit and
serial output registers are integrated into the DRAM ar-
chitecture, pushing the bus width between the DRAM
frame buffer and the processor to 4096 bits.

To merge the logic into the DRAM layout, the chip’s de-
signers had to pitch-match (size the logic functions so that
they fit within, or match, the cell-to-cell spacing of the
memory cells) the logic functions so that they don’t disrupt
the layout design of the memory array. That technique
does restrict the complexity of the pixel processing logic to
only the most basie pixel operations and raster processing
functions. The pitch matching, however, allows the logic to
be implemented with the aggressive design rules used by
the memory array, keeping the area required by the logic
to a minimum.

That design allows the frame buffer to accelerate some
of the most basic graphics operations. For instance, a block
move can require a source pixel read, a destination pixel
read, a raster operation, and a destination pixel write. Ina
typical system with a 64-bit memory interface, this is done
64 bits at a time. With this new architecture, all reads and
writes are done 4096 bits at a time.

The new Chips and Technologies subsidiary of Intel
Corp., San Jose, Calif., has also started to sample a graphics
controller with 16 Mbits of embedded DRAM. The
HiQVideo 69000 chip contains 2 Mbytes of integrated syn-
chronous DRAM for the graphics/video frame buffer that
can support operations at data transfer rates of up to 83
MHz. The chip consumes just 650 mW when powered by a
3.3-V supply. The large on-chip memory allows the chip to
support color displays of 1024 by 765 pixels with up to 16
bits per pixel, and 800 by 600 pixel displays with 24 bits per
pixel for the color depth. Support for 16:9 aspect-ratio flat-
panel displays is also included.

Also included on the controller are circuits that support
multimedia applications—a digital YUV to RGB converter
and scaling circuits that continuously scale the data with
horizontal and vertical interpolation. The controller also in-
cludes the company’s proprietary temporal modulated en-
ergy distribution (TMED) algorithm. TMED allows the
display of 16.7 million true colors on low-cost STN liquid-
crystal display panels without using frame-rate control or
dithering techniques. The algorithm eliminates all of the
flaws (such as shimmer, Mach banding, and other motion
artifacts) normally associated with dithering and frame-
rate control.

Additional suppliers of integrated DRAM/graphics con-
troller chips include Silicon Motion Inc., San Jose, Calif,;
Silicon Magie Corp., Santa Clara, Calif.; Trident Microsys-
tems Inc., Mountain View, Calif.; and ATI Technologies
Ltd., Thornhill, Ontario, Canada. Still more are in develop-
ment. For instance, Micron Technology Inc., Boise, Idaho,
is working with potential partners to leverage its DRAM
manufacturing capability and jointly design a graphics con-
troller that might appear in early 1999.
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subishi, Mosys, NEC, Sam-
sung, Siemens, and others, are
all sampling or producing sin-
gle-data-rate devices. Just
about all of them are getting
their DDR implementations

D00-31 data-transfer operations.
T In addition to its high data-
£ Color transfer rates, the Direct
repister RDRAMs are also power
DAMO-3 —— 10 buffer
: el Mask smart. Advanced power-man-
reqister agement modes allow them to

ready for sampling. The dual-

! !

tailor power consumption to

bank structure of Mitsubishi’s

16-Mbit SGRAM is typical of Memory array Memory array
all the dual-bank SGRAMs of- Bank 0 Bank 1
ferings from almost a dozen

minimize power drain during
operation. Direct RDRAMs
feature six modes ranging
from basic power down with

suppliers (Fig. 3).

t f

just the self-refresh operation
active, to modes in which vari-

In general, SGRAMs be- reMg?:leer I
have much like SDRAMs in Control cirguilry
that all input signals are regis-

l ous portions of the chip are

tered on the positive edge of
the clock, and data can be
written or read in bursts of 1,
2, 4, or 8 bits, or a full page.
Once a row is activated, only
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powered down and other por-
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ontrol signal buffe
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trol signal inputs.

The Concurrent RDRAM
alternative performs two
bank operations simultane-

the starting column address
for each burst is required. An
internal counter increments
the column address for all the
locations after the firstina
burst transfer. When the read
or write parameters are con-
figured, the memory continues through
the entire burst until completion or in-
terruption with new data being pre-
sented or accepted on each cycle of the
burst. To switeh to a new row, the cur-
rent row must be precharged. Then,
the new row may be activated.

SGRAMs have many programma-
ble features that designers must have
the system configure during both sys-
tem initialization and graphics opera-
tions. Through a small command inter-
preter on the chip, the burst length, the
column-address-strobe latency, the
Write-Per-Bit modes, 8-column Block-
Write, and the color register can be set
to desired initial values and altered if
system conditions change.

Although EDO DRAMs and a few
VRAMs are still used in about 10% of
all the graphics systems shipped, virtu-
ally no new designs are done with those
chips today. The SGRAM is currently
the most popular device, and is used in
about 70% of all graphics systems. The
remaining 20% of the graphics market
is fragmented, with the RDRAM and
Window RAM (WRAM) probably ac-
counting for the majority of sockets.
Otherwise, a few designs are still using
MDRAMs or other memories.

With its popularity on the rise, the
RDRAM in its latest incarnation, the
Direct RDRAM, provides a low-over-

head, high-speed memory that can be
used very easily in graphics applica-
tions. Offering double the word width
of the original RDRAMs, the Direct
RDRAMs come in either a 16- or 18-bit
(two extra bits for parity or data) wide
organization. They are either 2 or 4
Mwords deep, for a total storage capac-
ity of 32/36 or 64/72 Mbits on a chip.
This advanced version of the Direct
RDRAM will be ready for sampling
later this year. It will offer data-trans-
fers of 1200 to 1600 Mbytes/s (600- and
800-MHz bus clock rates, respectively).
To achieve that, the chips will employ
low-lead-inductance, chip-scale pack-
ages, and will use Rambus signaling-
level (RSL) technology to transfer data.
The internal multibank architecture
of the RDRAMs allows the highest sus-
tained bandwidth for multiple, ran-
domly addressed memory transactions.
Internally, the memory’s 16 storage
banks allow the chip to support up to
four simultaneous transactions at rates
of 1.25 ns for every two-byte transfer
(Fig. 4). The chips also have been de-
signed to minimize access latencies. An
on-chip write buffer allows data to be
written, then lets the host move on to
other tasks. Three precharge mecha-
nisms give the memory controller a lot
of operating flexibility. The ability to in-
terleave transactions also helps improve

3. This simplified diagram of a dual-bank, 16-Mbit SGRAM from
Mitsubishi has a structure very similar to that of a standard
synchronous DRAM. However, induded in the SGRAM are individual
byte control signals, write-per-bit and burst-write capabilities, and
extra internal registers to handle graphics operations.

ously to allow high transfer
rates using interleaved trans-
actions. Such memories will
operate with bus speeds of 600
MHz, achieving data-transfer
speeds of up to 1.2 Gbytes/s.
Memory designers estimate
that the Concurrent RDRAM will de-
liver about a 15% performance increase
over the original RDRAM in graphics,
video, and many other applications.
Concurrent RDRAMs will be available
in 16/18- and 64/72-Mbit densities with
an 8- or 9-bit word width. Latencies can
be kept low by operating the two or
four 1-kbyte or 2-kbyte sense ampli-
fiers as high-speed caches, and by using
the random-access mode (page mode)
to facilitate large block transfers.
Other alternatives for graphics sys-
tems such as the WRAM, MDRAM,
and cache DRAM provide designers
with single-point solutions for specific
graphies applications. Over the last
year or two, the speed of most mid-
range and high-end graphics subsys-
tems has gone well beyond the speed
achievable with systems based on the
WRAM. WRAM delivers a peak data
bandwidth of about 200 Mbytes/s,
about half that achievable with the low-
est-speed grade of SGRAM (83 MHz).
Armed with the latest process develop-
ments, designers at Samsung expect to
crank up the performance one more
time to give designers a cost-effective
solution for the entry-level systems.
The dual-ported WRAM has seen
some moderate success as a single-chip
frame buffer. Besides its 16-bit word-se-
rial video port, the KM4232W259A |
J
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WRAM packs dual 128-bvte split serial
registers. These registers are fed by a
256-bit-wide internal bus from the main
memory array, providing the chip with
an internal data-transfer capability of
2.1 Gbytes/s when bursting data to the
video output registers. The word-serial
output, though, can be transferred at a

maximum clock speed of 100 MHz (10-
ns access time) to the display controller.
On the chip are scroll and aligned
block-move graphic operations.
Aligned bit-block transfers occur at up
to 640 Mbytes/s, and feed the video
port the data transfer bandwidth of 200
Mbytes/s when clocked at 100 MHz.

Also finding a home as a high-speed
frame-buffer memory, the MDRAM
developed by Mosyz offers a multibank
architecture capable of delivering a
666-Mbyte/s data transfer rate over its
32-bit-wide interface. The MD9xx se- ;
ries of MDRAMs are enhanced syn- |
chronous DRAMs that have short la- ‘
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4. The 16-bank architecture of the direct RDRAM developed by Rambus allows the high-speed memory to deliver data to a graphics system at
rates of up to 1.6 Gbytes/s. The chip packs a 16-/18-bit data bus, and can handle four simultaneous transactions within the memory array.
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tencies, and support burst lengths
ranging from 4 to 128 bytes.

An MDRAM can be viewed as an ar-
ray of many independent 256-kbit (32-
kbyte) DRAMs, each with a 32-bit in-
terface, connected to a common
| internal bus. The external 32-bit bus is
a buffered extension to the internal bus
as seen through a bus repeater. The in-
dependence of the banks facilitates
| overlapping. or *hiding” the row-ad-
| dress-strobe access and precharge
| penalties, so that the average access
times will approach the column-ad-
1 dress-strobe access time.

Even cache DRAMs are finding
| homes in graphics systems—but not as
| frame buffers. Instead, they are being
| applied in 3D graphics systems for use
as texture memory support. For exam-

__ DIGITAL DESIGN

'GRAPHICS DR

ple, the recently released 1-Mword by
16-bit enhanced SDRAM from En-
hanced Memory Systems combines
two banks (8 Mbits each) of fast 30-ns

DRAM with two banks (4 kbits each) of

12-ns SRAM-based row register cache.
The cache improves the initial memory
latency when compared to standard
SDRAMs, and can perform synchro-
nous burst reads or data writes at
speeds of up to 133 MHz . The memory
can have two-row register pages. Up to
two DRAM pages open simultaneously
to maximize data transfer rates.

On a page miss, the DRAM bank is
activated and data is read to the
DRAM sense amplifiers. On the read
command, the entire row of data is
latched into the SRAM row register,
and the specified starting address is

Aﬁs. ‘

sl |

|
output following the column-address- |
strobe (CAS) latency. The architecture
allows a short initial latency to data in
either of the two row registers on page
hits. Since the row data is latched sepa-
rately from the DRAM sense ampli-
fiers, the ESDRAM can perform early
auto or manual precharge once the row
is latched to minimize page miss la-
tency on the next random access.

The many memory types from which
designers can select gives them a wide
choice of trade-offs with which they can |
create cost- and performance-optimized
syvstems. Additionally, design creativity
won't stop here. Memory designers are x
working on next-generation architec-
tures that will deliver data bandwidths |
greater than 2 Gbytes/s—a necessity for |
high-performance 3D graphics.

Companies Making Graphics DRAMs

| Enhanced Memory 080

| Systems Inc. Brishane, CA 94005-1897
| 1850 Ramtron Dr. (800) 285-1601

I Colorado Springs, (0 80921 www.hitachi.com

| (719)481-7003 CIRCLE 529

| www.edram.com

| CIRCLE 525 Hyundai Electronic

Etron Technology Inc.
1F No. 1, Prosperity Rd. 1

Science-Based Industrial Park ~ (408) 232-8000

Hsin-Chu, Taiwan, R.0.C. www.hea.com

(886) 3-578-2345 CIRCLE 530
www.etron.com.tw

CIRCLE 526 IBM Microelectronics Inc.

For Etron in the U.S.,

America
3101 N. First St.
San Jose, CA 95134

1580 Route 52, Bldg. 504
Hopewell Junction, NY

contact: 12533-6531
Caltron Technology Inc. (800) 426-3333
| 3375 Scott Blvd,, Suite 128 www.chips.ibm.com
Santa Clara, (A 95054 CIRCLE 531
| (408) 987-2255
| CIRCLE 527 LG Semicon America Inc.
3003 N. First St.
Fujitsu Microelectronics  San Jose, (A 95134
Inc. {408) 432-1331
3545 North First S1. www.|gsemicon.com
San Jose, (A 95134-1804 CIRCLE 532
{408) 922-9000
www.fujitsumicro.com Micron Technology Inc.
CIRCLE 528 8000 S. Federal Way
Boise, 1D 83706
Hitachi Semiconductor (208) 368-3900
(America) Inc. Www.micron.com
2000 Sierra Point Pkwy., MS-  CIRCLE 533

Mitsubishi Electronics
America Inc.

1050 East Arques Ave.
Sunnyvale, (A 94086
(408) 730-5900
www.mitsubishichips.com
CIRCLE 534

Mosaid Technologies Inc.
P0. Box 13579

Kanata, Ontario, Canada
K2K 1X6

{613) 836-3134
www.mosaid.com

CIRCLE 535

Mosel-Vitelic Corp.
3910 N. First St.

San Jose, (A 95134
{408} 433-6000
www.moselvitelic.com
CIRCLE 536

Mosys Inc.

1020 Stewart St.
Sunnyvale, CA 94086
(408) 731-1826
WWW.Mosys.com
CIRCLE 537

NEC Electronics Corp.
2880 Scott Blvd.

Santa Clara, (A 95050
(408) 588-6000

www.el.nec.com
CIRCLE 538

Oki Semiconductor
785 N. Mary Ave.
Sunnyvale, (A 94086
{408) 720-1900
www.okisemi.com
CIRCLE 539

Panasonic Industrial Co.
2 Panasonic Way

Secaucus, NJ 07094

(201) 348-7000
WWW.Danasonic.com
CIRCLE 540

Rambus Corp.

2465 Lotham St.
Mountain View, CA 94040
(650) 903-3800
www.rambus.com
CIRCLE 541

Samsung Semiconductor
Inc.

3655 N. First St.

San Jose, CA 95134

{408} 954-7000

www.sec.samsung.com

CIRCLE 542

Siemens Components Inc.
10950 N. Tantau Ave.
Cupertino, (A 95014

(408) 777-4500
www.siemens.com
CIRCLE 543

Silicon Magic Corp.
4500 Great America Pkwy.
Santa Clara, (A 95054
{408) 969-3000
www.simagic.com
CIRCLE 544

Texas Instruments Inc.
13500 Nosth Central Expwy.
(800) 336-5236
www.1i.com/st/docs
CIRCLE 545

Toshiba America
Electronic Components
Inc.

9775 Toledo Woy

Irvine, (A 92718

(714) 455-2000

www_foshiba.com/taec

CIRCLE 546

Vanguard International
Semiconductor Ltd.

123 Park Ave., Third

Science-Based Industrial Park

Hsinchu, Taiwan 30077

R.0.C.

(886) 3 577-0355

www.vis.com.tw
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How did a $2 billion
medical company cut “For our engineers,
its product design time?_ [t hlulti oy

| e was a long, tedious

process. OrCAD’s
solution makes it easy.
It lets engineers select
from the 4,000 parts in
our MRP system, plunk
their choices right
down on the
schematic, then
automatically generate

=
_ \ —— a bill of materials.

That speeds schematic

\ﬁ"‘ development and helps
WOl Chose OrCAD. 7, =i

problem, in a way that

Alcon Laboratories’ Irvine Technology Center needed to give its engineers an electrical engineer
instant access to inventory parts data such as part number, cost, and stock- [t RL L
on-hand as they captured their schematics. After evaluating all the leading SOt

Windows NT® EDA vendors, Alcon chose an integrated EDA/CIS solution Brian Murphy, Ph.D.
from OrCAD. With OrCAD's intuitively designed interfaces, Alcon could [T maorof AAD.
make their engineers more productive from day one. Plus, only OrCAD had Technology Center

all of the functionality that Alcon needed, including a complete component
information system.

The OrCAD Enterprise CIS™ solution gives engineers easy access to MRP component data, then lets
them immediately place symbols and footprints on the design. This facilitates the re-use of preferred
components, prevents costly surprises during board design and manufacture, and gets products out
the door sooner at lower cost.

Whether you have five engineers or five hundred, the scalable OrCAD Enterprise CIS solution can
streamline your company’s design process, too. Find out how. Call OrCAD Direct at 1-800-671-9506 or
visit www.orcad.com and ask for a free copy of “Enterprise EDA: A Guide To Evaluating Your Design
Process.” You'll see how the company that's made over 140,000 engineers more productive can make
your company more competitive.

EDA for the Windows NT Enterprise

OrCADX

OrCAD is a registered trademark and OrCAD Enterprise CIS is a trademayk of OrCAD, Inc.
All other trademarks mentioned are property of their respactive owners.
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UPDATE ON MEMORY CARDS

MultiMediaCard: A New Direction In
The Migration Path Of Memory Modules

C cards (formerly PCMCIA cards)

are famous for their roles in laptop

and notebook computers. How-
ever, they suffer from a drawback that
has limited their use on a wider scale.
They’re not suitable for plugging into
mobile telephones because the connec-
tors and cards would make a mobile
telephone bigger and more expensive.
On the other hand, another theoretical
solution is the chip card. ICs in chip
cards are very limited in size, minimiz-
ing the amount of memory they can
hold. This smaller chip size, needed to
prevent the chip from breaking, limits
the maximum dimension of the die to 25
mm?2. Siemens Semiconductors, Mu-
nich, Germany, has now developed a
new mass memory standard dubbed
MultiMediaCard (MMC), which might
alleviate both drawbacks. About the
size of a postage stamp, this memory
card, with a new form factor, is avail-
able in very inexpensive ROM and
flash-EEPROM versions.

To ensure the MMC'’s media compat-
ibility, Siemens has set up strategic
partnerships with companies in the
semiconductor, mobile communications,
and PDA sectors. Siemens’ goal is to es-
tablish a MultiMediaCard Association
which actively supports the MMC stan-
dard and assures conformance to its
specifications. LM Ericsson, Nokia, Mo-
torola, Qualcomm, and Siemens PN (the
Private Networks group which is active
in the PBX, telephone handset, and
GSM telephone business) have already
announced that they will use the MMC
in future generations of their products.
In fact, it is quite likely that at the
CeBIT show, the first GSM cellular
telephones with an MMC interface will
become available.

All these companies see the MMC as
an attractive and inexpensive solution.
While the costs for an MMC connector
are less than $0.45, the potential to
bring added value into the telephone is
what excites them the most. Siemens,
which knows that cellular telephones
are very cost-sensitive, however, has a
very aggressive cost roadmap in its

in a ROM MMC is today around $2.00,
it will decrease to $0.80 cents/Mbyte
within one year,” says Christine Born,
MMC marketing manager at Siemens.

MMC technology, which is optimized
for mass-memory applications in serial
systems, has a theoretically unlimited
data-transfer rate. But, because it is
controlled by software with a single bit,
most likely, data transfers will not ex-
ceed 100 Mbits/s, and in more common
applications 20 Mbits/s. According to
Born, a Windows CE platform for MMC
has been shipping as of early this year.

The MMC is specified for a supply
voltage between 2 and 3.6 V, and a nor-
mal clock rate between de and 20 MHz
(see the table). At 20 MHz and a 3.3-V
supply, a ROM MMC consumes just 10
mW, which decreases to an average of 1
mW at 100 kHz.

Due to its serial structure, Siemens
sees many applications for the MMC. A
MMC ROM version, for example, is
well-suited for dictionaries, software
distribution, music players, toys, navi-
gation tools, etc. MMCs have the poten-
tial to become the equivalent of the CD-
ROM for the handheld computing
market. For MMCs with flash memo-
ries, the majority of applications will be
found in still images, music and speech
recorders, and personal address books.

Siemens will manufacture the ROM
version first, and a flash version in the

1. A MultiMediaCard (MMC) like these two
from SanDisk, is about the size of a postage
stamp. A concept developed by Siemens
Semiconductor, it's supposed to fill the gap
product plans. “While the cost/Mbyte 1 between PC cards and chip cards.

future. SanDisk also plans to manufac-
ture a flash model. Presently, the ROM-
based Siemens MMC is available with
storage capacities of 2 Mbytes; 8-
Mbyte versions will be launched this
quarter. A 32-Mbyte version is ex-
pected to be added within a year. In ad-
dition, Siemens is scheduled to launch a
128-Mbyte MMC in 2001. SanDisk will
start shipping 2-, 4-, 8-, and 10-Mbyte
MMCs this quarter as well (Fiig 1).

Because the MMC is software-ad-
dressable, many cards can be placed on
a little pile and connected in parallel.
The card required is then selected by
software— a feature making multislot
applications very easy. To allow soft-
ware addressability, every MMC has a
unique card number, the so-called CID.

The basis for Siemens’ ROM MMCs
is a 3D memory process that’s said to
double memory density compared to
standard ROM processes. “Using the
same process with the same minimum
feature sizes, Siemens’ 3D ROM mem-
ory cell architecture allows the integra-
tion of ROM on a chip half the size, at
half the price,” Born says (Fig. 2).

With its power consumption of 1
mW at 100 kHz, and its variable supply
voltage, the MMC is well-suited for
battery-operated devices. To allow its
use in many different applications, the
MMC'’s read data rate is variable be-
tween 0 and a maximum of 20 Mbit/s.

The MMC has a serial synchronous
interface that allows several cards to be
operated simultaneously by connecting
the card’s connector pads via an MMC
bus. The bus implementation allows
the coverage of applications from low-
cost to fast-data-transfer systems. The
single-master bus includes a variable
number of slaves.

An MMC bus master controls the en-
tire bus, and each slave unit is physically
a single MMC—perhaps with different
memory technologies like ROM or flash.
Each slave has its own controlling unit
to perform data transfers. Further-
more, the MMC master also includes
power connections for MMC slaves. The
bus uses a dedicated protocol, the MMC
bus protocol, which is applicable for both
read-only and writable devices. As a re-
sult, the payload transfer between the
host and the cards can be bidirectional.

The MMC bus architecture requires
all cards to be connected to the same
set of lines. No card may be individually
connected to the host or other devices,
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The Internet
Appliance Toolkit
(IAT) includes:

everything on the demo, plus
visual application builder
bullt-in internationalization
Watcom C/C++ compilers

drivers for hundreds
of PC peripherals

embedded filesystems
demo apps with source files
scalabile fonts

embedded OEM pricing
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Build the Internet into smart phones, set-top boxes, photocopiers, kiosks,
printers, PLCs ... anything!

Better yet, build it on time. The IAT, used to create this demo, comes with l
everything you need, from rapid application deveiopment tools to Internet -
apps to source code. Build a custom browser in days, not months! Tl

And talk about performance. With the IAT and QNX you can use low-
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SPECIFICATIONS FOR SIEMENS’ MULTIMEDIACARD

Parameter

Electrical
Operating-voltage range
‘ Serial data rate
' Access time

| ESD protection

Logical
Storage capacity
Operating modes

Data rate for read, write
Stackability

| | Mechanical
Card size
| Number of connector pads
Insertion/removal endurance
| Ambient operating temperature
| Ambient storage temperature

.—éhﬁﬁ (echnology

thereby reducing connection costs.

There are three power-supply bus-
line groups: Vgg; and Vgge, Vpp, Vpp.
They supply the cards’ data-transfer
and clock signals. While Vpp is the
power supply line for all cards, Vgg;
and Vggg are ground lines. Vpp pro-
vides a programming voltage.

After a power-on reset, the host ini-
tializes the cards by a special message-
based MMC bus protocol. Each mes-
sage is represented by one of three
tokens: command, response, and data.

A command token starts an opera-
tion with a command sent from the host
to either a single card (addressed com-
mand) or all connected cards (broadcast
command). All commands are trans-

Power consumption, at 20 MHz/100kHz/standby

Value

20to36V
<20 mW/<1.0 mW/<0.1 mW
Up to 20 Mbits/s
<3us
4 kV

2, 4, 8, and 10 Mbytes currently (256 Mbytes to
come)

Card ID mode to identify cards
Data-transfer mode for high-speed data transport
20 Mbits/s, 1.6 Mbits/s
Suppprts up to 30 cards on a single bus via MMC
bus

24 by 32 by 1.4 mm
7

10,000 cycles
-20 to 85°C
-40 to 85°C

~ ROM/flash-EEPROM

A response is sent from an addressed
card or (synchronously) from all con-
nected cards to the host to answer a pre-
viously received command. All re-
sponses are also transferred serially via
the command line. Data can be sent from
the card to the host or vice versa. All
data are transferred via the data line.

A single data transfer is called an
MMC bus operation. All addressed op-
erations always contain a command
and a response token. Some operations
also have a data token, but others
transfer information directly within
the command or response structure. In
this case, no data token is present in an
operation. Bits on the data and com-
mand lines are transferred synchro-

Siemens has defined two types of
data-transfer commands: sequential and
block-oriented commands. Sequential
commands start a continuous data
stream, which is only terminated by a
new command following on the com-
mand line. This mode reduces the com-
mand overhead to an absolute mini-
mum. Block-oriented commands send a
data block followed by CRC bits. Both
read and write operations allow the
transmission of single or multiple blocks.
A multiple block transmission is termi-
nated when a new command follows on
the command line. Each command token
is protected by CRC bits to enable de-
tection of transmission errors. Gener-
ally, hot insertions and removals are al-
lowed. As data transfer operations are
protected by CRC codes, bit changes
resulting from insertion/removal can
be detected by the MMC bus master.

Development Tool

To introduce potential designers to
the MMC world and to allow testing,
debugging, and development of MMC-
based applications, Siemens offers
MMC Explorer, which runs in Win-
dows 96/NT. It can view the file system
of the MMC and start applications. Cards
can be initialized, read, erased, and writ-
ten within it as well.

Contact Christine Born, Siemens
AG, Semiconductor Group, P.O. Box
801709, 81617 Munich, Germany, +49 89
636 23211, fax: +49 89 636 27151, e-mail:
Christine.Bron@HL.Siemens.DE. Or
SanDisk Corp. at 140 Caspian Ct., Sun-
nyvale, CA 94089; (408) 542-0500.

Alfred Vollmer

ek Upper bit line

s

<4 Lower
bit line

ferred serially via the command line. nously to the host clock.
|
, Standard ROM cell: 4F2 30-ROM cell; 2F2
Layout Bitline Bitline Memory Layout
cell
1
[
Cross section Cross section
Word line = Word line C=
Vertical
fransistor
F = minimum feature size

|
. = =

2. Siemens’ 3D-ROM architecture (right) allows the doubling of ROM density compared to a standard ROM process (left). While standard ROM
| cells occupy a chip area of four square-feature sizes, the 3D-ROM cell needs just two square-feature sizes when using the same process.




They say density runs in the family.
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Look at Our Family of High-Density Remote Access
ICs for Internet and Frame Relay Applications

For characteristics of high density and
functionality, the family resemblance is
undeniable. A complete remote access
IC solution backed by PMC-Sierra’s
unrivaled technical support. That's your
time-to-market advantage. A high level of
integration and common chipset inter-
faces help slash design time, save board
space, reduce processor overhead, while
increasing your equipment’s port capacity.
Consider our revolutionary FREEDM-8

and FREEDM-32 packet processors —
the industry’s highest-density packet
processors. TOCTL — the first 8-channel
T1 framer. S/UNI-QJET — the first quad
device supporting J2, T3 and E3 Internet
connection standards for both ATM and
packet transport. And SPECTRA-155 —
the most integrated SONET/SDH framer,
with on-chip ' DS-3 mappers. All good
reasons to have PMC-Sierra run in your
family of remote access solutions.

Order your complete PMC-Sierra Product Catalog, FREE on CD ROM, at

www.pmc-sierra.com/dense This is a complete guide to the entire family of

P“A c PMC-Sierra, Inc.

PMC-Sierra high-density and extremely functional networking IC solutions. MAKING GLOBAL NETWORKS WORK
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The BUSiness Report

Photonic Architectures

mputer architects of the world | you're spending some really big

c bucks just to move data around.
Then, there are mechanical opti-

cal multiplexers that have one in-
put channel which can be con-
nected to multiple optical
output channels. It’s like
using a mechanical relay |
to connect data buses to- |
gether. When you're
moving data at gigabit
rates, waiting 6 ms to
connect the fibers is
pretty inefficient. The
mechanical connection
cycle becomes the address cycle th
regular buses use for transactions
with electrons, except it is magni-
tudes longer in duration. Work is be-
ing done on very efficient solid-state
multiplexers now, so we’ll have to see
if this will give any new options for
photonic architectures.

If we assume a packet-switched ar-
chitecture with optical connections,
each node must translate the photons
back to electrons, deserialize the data,
and read the address. Then, it either
takes the data off the optical network
or sends it on by reserializing it and
translating it back into photons. Now,
we're adding more translation latency
to the already-existing routing and
switching latencies inherent in a
packet-switched network.

So, how do we build an efficient opti-
cal architecture that can replace buses
inside the computer? The answer lies in
the fact that optics like point-to-point
connections. The pristine method of
solving the optical bus problem is to
have unidirectional point-to-point con-
nections FROM every board in the sys-
tem TO every other board in the sys-
tem. Mathematically, this requires
n(n-1) connections, where n is the num-
ber of boards in the backplane. For a
three-board system, it would require
six optical paths. A four-board system
would require 12 optical paths, a five-
board system would require 20 optical
paths, and so on. It isn’t too bad now,
but when you consider that a 20-board
system would need 380 optical data
paths, the methodology isn’t very
scaleable, or cost-effective.

There’s another way to solve the

have spent the last 50 years design-

ing and building buses with copper
pe boards, shipping electrons from one
point to another, and dealing with all
the transmission-line effects of a back-
plane. We have explored rings, cubes,
and switched architectures in this col-
umn, but at the end of the day, we're
still moving electrons around.

First things first: “optical buses” is
a misnomer. Photons are actually elec-
trons on steroids, and they don't like to
be routed, switched, or multidropped,
requiring us to develop a new way of
thinking. Optical links are typically
bit-serial connections, so we have to
endure the latencies to shift the bits
from a parallel bus into a serial optical
bit stream. Photonic architectures
have a new set of “aberrant behav-
iors” that we must understand and
manipulate to design an efficient and
cost-effective optical architecture.

The primary aberrant behavior of all
optical connections is serializing-deseri-
alizing latency. Each time a transaction
is created for the optical interface, we
must endure both delays (serialization
at the source and deserialization at the
receiver). But, once serialized and
translated into photons, gigabit data
rates can be achieved without all the
problems of a transmission line.

There is one parallel optical bus con-
nection however, called optobus. It
transmits data eight bits wide (eight
optical data lines) with a strobe and a
latch optical control line, making it a 10-
fiber point-to-point connection. The
problem with optics is that they are
much better for point-to-point connec-
tions than switched, routed, or multi-
dropped configurations.

There are a number of optical split-
ters that can divide the beam of light
and multidrop the connections like a
bus. But each time you split the beam,
you send one portion of the light to a
board interface, and the remaining pho-
tons down the fiber. When you split the
beam, there are fewer photons left over
to send down the remaining pipeline, so
the shared path must be short with few
drop points. You can install optical re-
peaters to provide more photons as it
travels down a longer pipe, but now

problem more efficiently—the
“look-ahead pipeline.” This archi-
tecture uses an optical data
transmission bus made
from single bidirectional
connections between each
board in the system, and a
/ traditional multidropped

“control bus.” One
processor in the sys-
i ™ tem is responsible for
" === taking “read” and
o “write” requests from
the different nodes in-
side the box on the con-
trol bus. When we know where data
comes from and where it’s going to, we
can synchronize the transactions on the
shared bidirectional data path between
the two nodes. The formula for the
number of paths needed in this archi-
tecture is n(n-1)/2, or half the nodes
needed in the perfect architecture. But,
that’s still 190 optical data paths in a 20-
board system.

We could build an optical ring, which
would only take n-1 paths, or 19in a 20-
board system. But now we’re introduc-
ing a pile of translation latency on top of
the routing and switching latencies in-
herent in a ring.

The best solution is an optical multi-
plexer, if we can overcome the connec-
tion latencies. If we use n-1 shared
paths, we will always have one path
available for nodes wanting to share
data, virtually eliminating the possibil-
ity of blocking latency. And, we only
need 19 optical data paths in a 20-board
system, just like the ring, but without
the routing and switching latencies.

If we can reduce the multiplexer
connection latency to a value that is less
than the switching and routing laten-
cies of a ring, we would have an efficient
optical bus. But, we still have to in-
crease the data transfer rate tremen-
dously, at the same cost of a traditional
electron-based multidropped bus. Until
we have cost-effective optical connec-
tions, an optical architecture will only
be the subject of columns like this one
in electronics magazines.

Ray Alderman is the executive di-
rector of VITA. He can be reached at
exec@uita.com.
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Designed, developed and enhanced
in partnership with Motorola,
Tundra QSpan just got even better.

® Direct connect to MPC801,
MPC821, MPC850, MPC860
MC68360 and M68040

® Qur QBus interface now provides
direct connect to the SOMHz
MPC8XX processors recently
announced by Motorola.

® \We now give you the option
of both 5 volt PQFP and
3.3 volt BGA packaging.
Both support industrial and
commercial temperature

® We've increased PCl target
channel performance 10 times
thanks to deeper FIFO's,
separate Read/Write FIFO’s,
bursting and pre-fetching.

® Our QBus slave also offers deeper
FIFO's as does our IDMA Channel
- with the addea benefit of PCI
Burst length counter

Tundra Semiconductor Corporation
603 March Road  Kanata ® ON » k2K 2M5 e Canada  (€13) 592-0714 (tel) » (613) 592-1320 (fax) ® ©-800-267-7231
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BOARDS & BUSES

DESIGN APPLICATION

A Guide To Dot-Ten (IEEE 1101.10)
System Packaging

This Standard Covers Mechanical Improvements, Including EMI
Shields, Connector Keying, And Injector/Extractor Handles.

FRANK COOPER, Electronic Solutions, 6790 Flanders Dr., San Diego, CA 92121-2902; (619) 452-9333; fax (619) 452-9464,

www.zerocorp.com/elsol.
ith the rapid growth of open-
w bus-architecture computers in
the late “70s, there was a need to
standardize the hardware for multiven-
dor compatibility. Many of these com-
puters were being installed into the pop-
ular 19-in. racks. The International
Electrotechnical Commission (IEC)
subcommittee 48D created a document
which standardized the hardware based
on the two-piece DIN (41612) connector
also known as the IEC 603-2 connector.
In 1984, the IEC 48D committee ap-
proved the IEC 297-3 Dimensions of
Mechanical Structures of the 482.6-mm
(19-in.) Series—Part 3: Subracks and
Associated Plug-in Units document.
This standard covers the basic dimen-
sions of a modular range of subracks for
mounting in equipment according to
IEC 297-1 (19-in. racks); and the con-
nector-dependent dimensions used

chanical standard offering multivendor
availability, reduced costs, and inter-
changeability. VMEbus, the most popu-
lar industrial bus structure since the mid
‘80s, was one of the first open-bus archi-
tectures to utilize this mechanical for-
mat. Other buses like Multibus 11, VXI,
Nubus, as well as other proprietary bus
designs, adopted the Eurocard form fac-
tor: Due to the development of many ad-
ditional mechanical standards that were
based onthe IEEE 1101 standard, a new
numbering system was created. IEEE
1101 became a family of standards distin-
guished by IEEE 1101.X. The original
IEEE 1101 document became IEEE
1101.1, and was approved in 1991.

In the mid ‘90s, with the widespread
use of the VMEbus, designers were
looking for more features to enhance it.
The result was a committee under the
VITA Standards Organization called

the VME64x (VMEG64 Extensions)
working group. VITA 1.1 would be the
document that defined the added fea-
tures to VME64 (VITA 1-VME64 was a
previous enhancement to VMEbus,
adopted by the VSO in 1995).

Many of these new features impacted
the mechanical standard, prompting the
formation of another IEEE committee
to incorporate these new features. This
committee was known as the IEEE
1101.10 working group. This working
group, in conjunction with the VME64x
working group, extended the mechanical
features of IEEE 1101.1 (see the figure).
Some of the features include EMC
shielding, an insertion/extractor handle,
ESD protection, an alignment pin, pro-

tective side covers, and mounting details |

for an expanded IEC 603-2 connector.
CompactPCI: In the early ‘90s, a local-
bus standard was created to provide a

when two-part connector
types, according to IEC 603-2
(two-part DIN 41612), are
mounted on the subracks and
plug-in units. It also specifies
the standard positions of con-
nectors such that plug-in units
are mechanically interchange-
able in subracks.

In 1987, the IEEE 1101
working group approved a
standard that defined the di-
mensions and tolerances re-
quired to ensure mechanical
function compatibility. This
standard also offered integra-
tion guidelines with the intent
of reducing design/develop-
ment times and manufacturing
costs. This mechanical format

End Plates
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Shielded front paneis

Transition module

e?,
Yoy

’
Yy

DoteTen

Mountin
card guides \ flange ’

high-speed interconnect for
' peripheral devices. The PCI
standard became the predomi-
nant local-bus standard in
desktop PCs. A group of man-
ufacturers decided to leverage
| the circuitry and low-cost com-
ponents and software avail-
ability, and package this into
the Eurocard form factor us-
ing a 2-mm hard-metric con-
nector. This design became
know as CompactPCI. The
IEEE 1101.10 standard was
approved by the working
group in July 1996.

was known as the “Eurocard
form factor.”

VMEbus: The Eurocard form
factor became a popular me-

some of the extensions to the original IEEE 1101.1 specification.
Included in the extensions are EMC shielding, ESD protection, protective
side covers, and an injector /ejector handle.

Shielded filler panels EMC Shielding: With the CE

with injector/sjector requirements in Europe, many

handie system integrators are looking

- for ways to improve the

This exploded view of the Dot—Ten (IEEE 1101.10) Eurocage highlights EMI/RF shielding of the sub-

rack. One major area of con-
cern is the subrack’s front
aperture. Many of the existing




Q@  WHO HAS THE MOST COMPLETE LINE OF
CompactPLl probucts?

| anx

The company that authored the standard.
The company with the most expertise.

The company that leads the industry in
implementation.

The company with best-of-breed third
party software.

The company with the best hardware,
software and technical support.

In other words: Ziatech.

E-mail: info@ziatech.com CORPORATION

Web: http:/www.ziatech.com
READER SERVICE 232
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IO T I 1EEE 1101.10 SYSTEM PACKAGING |

designs require that the subrack be em-
bedded into an enclosure to provide suf-
ficient protection from EMI/RFI. Users
are requesting easy access to plug-in
boards for upgrades, repairs, or modifi-
cations. The IEEE 1101.10 standard, in
conjunction with the IEEE 1101.1 stan-
dard, defines the mechanical and the in-
terface dimensions for multivendor
front panels to interoperate in a sub-
rack. A gasket is provided on each front
panel, which makes contact to an adja-
cent front panel. The front panels of the
plug-in modules can now be exposed for
user accessibility.

Injector/Extractor Handles: With the
increased pin count in the expanded
DIN/IEC connector and the additional
JO connector in VME64x, there came
the need for a handle that would provide
the leverage to overcome the inser-
tion/extraction forces of the
connector(s). Forces can be as high as
175 lbs. in the VME64x-P boards de-
fined by the physics community. As
mentioned, the CompactPCI bus se-
lected the 2-mm connector. These inser-
tion forces can be as high as 120 lbs in a
fully configured 6U slot. The IEEE
1101.10 standard defines an injector/ex-
tractor handle and interfaces in the sub-
rack to help in this area.

Keying: The IEEE 1101.10 standard
defines provisions for keying for those
applications that require slot exclusiv-
ity. When a plug-in board and slot are
properly keyed, the plug-in card will fit
into that slot. If the keys do not match,
the plug-in board can’t be inserted into
the slot far enough for the two-piece
DIN/IEC connectors to fully engage.

This feature is useful in applications
where the user-defined pins of the bus
structure may cause the system to be in-
operable—or worse, cause damage to
the plug-in board and/or backplane. The
keying system defined in the standard
will allow up to 4096 programming pos-
sibilities per slot.

Alignment Pin: The IEEE 1101.10
standard defines an alignment pin with
the following features: assurance of par-
allel connector mating, an option for a
front-panel ESD contact, and alignment
for the shielded front panel. The align-
ment pin is located on the front panel as-
sembly, and interfaces with the align-
ment pin receptacle in the card guide.

ESD Protection: The IEEE 1101.10
specifies two important features that
help provide ESD (electrostatic dis-

charge) protection:

¢ Card Guide ESD clip: A plug-in
board may acquire static buildup while
outside of the system. When the plug-in
board is inserted into the system, the
charge might discharge though the
backplane connector, disrupting or even
damaging the system. A feature in the
card guide discharges any built up static
from the plug-in board into the card-
guide ESD clip, which is connected to
the subrack frame ground. Depending
on the design, the plug-in board may
make continuous contact to the subrack
frame, or may break contact to the
frame prior to connector engagement.

e Alignment Pin ESD clip: Plug-in
board front panels may conduct static
through the system integrator or techni-
cian handling them. The IEEE 1101.10
standard defines an alignment pin that
can provide a discharge path to the sub-
rack frame,

Protective Side Covers: The standard
defines a protective side cover for those
applications requiring solder side pro- ’
tection to plug-in boards. These covers
provide mechanical protection to the
ESD gasket of an adjacent board as well
as the solder tails or surface-mount de-
vices on the solder side of the board.
This cover also provides electrical pro-
tection from adjacent boards when the
plug-in board is inserted or extracted
from a live system.

Card Guides: The IEEE 1101.10 stan-
dard defines the dimensions of the card
guide to allow intermateability with the
plug-in boards. Other defined features
are the keying chambers, alignment pin
chamber, and provision for ESD con-
tacts that can be built into the guide.

Card Guide Mounting Rails: The stan-
dard defines the feature in the mounting ‘

[

rail for injector/extractor surfaces.
These surfaces allow the handle to inject
or extract the plug-in board. The stan- '
dard also defines the dimensions to al-
low multivendor handles to work with
any IEEE 1101.10-compatible subrack.

Frank Cooper is vice president of
sales and marketing for Electronic
Solutions. He holds AAs in Manage-
ment and in Electronics, from the
College of the Canyons, Santa Clarita
Valley, Calif., and a BA in History
Jrom Master’s College, also in Santa
Clarita Valley.
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DESIGN
NOTES

LTC1387: 5V RS232/RS485 Multiprotocol Transceiver

Design Note 176
Y. K. Sim

Introduction

The LTC®1387 isasingle 5V supply, single-port, logic-con-
figurable RS232 or RS485 transceiver. The LTC1387 fea-
tures Linear Technology’s usual high data rates (120kBd for
RS232and 5SMBd for RS485), a loopback mode for self test,
amicropower shutdown mode and £7kV ESD protection at
the driver outputand receiver inputs. This partis targeted at
handheld computers, point-of-sale terminals and applica-
tions that require a minimum pin count and software-con-
trolled multiprotocol operation.

RS232 and RS485 Interfaces

Most computers communicate with other computers,
peripherals ormodems throughan RS232interface, asingle-
ended interconnection standard. The simplest RS232 inter-
face has three wires: a transmit data line, a receive data line
and a ground return. EIA-562 is a single-ended electrical
standard similar to RS232, with relaxed voltage levels.

RS485, a differential signal interface, is popular because it
offersincreased noise immunity, longer transmission cable
length than RS232 or EIA-562 and allows multiple transceiv-
ers on a twisted pair of wires.

27, LTC and LT are registered trademarks of Linear Technology Corporation.
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Key Features

The LTC1387 offers a flexible combination of two RS232
drivers, two RS232 receivers, an RS485 driver, an RS485
receiver and an onboard charge pump to generate boosted
voltages for true RS232 voltage levels from a 5V supply.
Figures 1 through 4 show the LTC1387’s versatility in soft-
ware-controlled RS232/RS485 applications. The RS232 and
RS485 transceivers are designed to share the same 1/0 pins
for bothsingle-ended and differential signal communication
modes. Both half-duplex and full-duplex communication can
be supported. Autodetection of RS232/RS485 interface is
feasible via a controller software routine.

The RS232 transceiver supports both RS232 and EIA-562
standards, whereas the RS485 transceiver supports both
RS485 and RS422 standards. The logic input (MODE) se-
lects between R$232 and RS485 modes. With three addi-
tional control logic inputs (RXEN, DXEN and ON), the
LTC1387 adapts easily, as shownin Table 1,to various com-
munications needs, including a one-signal-line RS232
I/0 mode.

A SLEW input pin available in RS485 mode changes the
drivertransition between normal and slow-slew-rate modes.

s, Ry
TXD
1200 3
INTERFACE - RX
RS232 RS485 7 I
pl— = > B DG 8
RXD R
v DV
CONTROLLER
[_5"\} e X
Z DZ/SLEW
Dz ON
JRAEN RXEN
LTC1387 DXEN_ 57N
485/232 i

=
SHUTDOWN
MODE

Asz32

| RS485
MODE mmsmr MODE | RECEIVE MODE

" RXEN- 1_T RXEN=O | RXEN=1 | RXEN=0 _
DXEN=0 |  DXEN=1 | DXEN=0 OXEN=0
MODE=0 _ MODE = 1 MODE = 1 MODE=0

Figure 1. Half-Duplex RS232 (1-Channel), Half-Duplex RS485 Figure 2. Full-Duplex RS232 (1-Channel), Half-Duplex RS485
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Figure 4. Full-Duplex RS232 (2 Channel), Full-Duplex
RS485/RS422 with SLEW and Termination Control

Table 1. This Function Table Indicates the Logic Inputs to Configure the LTC1387 for Various RS232/RS485 Modes

SELECT INPUTS RECEIVER DRIVER
ON | RXEN | DXEN | 485232 | RXA | RXB | DXY | DXZ | CHARGEPUMP | LOOPBACK COMMENTS
1 0 0 0 Hi-Z | Hi-Z | Hi-Z | Hi-Z ON OFF RS232 Mode, DX and RX Off
1 0 1 0 Hi-Z | Hi-z | ON | ON ON OFF RS232 Mode, DXY and DXZ On, RX Off
1 1 0 0 ON | ON | Hi-Z | HiiZ ON OFF RS232 Mode, DX Off, RXA and RXB On
1 1 1 0 ON | ON [ ON | ON ON OFF RS232 Mode, DXY and DXZ On,
RXA and RXB On
1 0 Hi-Z | Hi-Z | ON | HiZ ON OFF RS232 Mode, DXY On, DXZ Off, RX Off
i 0 0 Hi-Z | ON | ON | HiZ ON OFF RS232 Mode, DXY On, DXZ Off,
RXA Off, RXB On
HFY 1 0 ON | ON | ON | ON ON ON RS232 Loopback Mode, DXY and DXZ On,
RXA and RXB On
0] o 0 X Hi-Z | Hi-Z | Hi-Z | Hi-Z OFF OFF Shutdown, RS485 Ry
1 0 0 1 Hi-Z | Hi-Z | Hi-Z | Hi-Z ON OFF RS485 Mode, DX and RX Off
|0 1 1 Hi-Z | H-Z | ON | ON ON OFF RS485 Mode, DX On, RX Off
X | 1 0 1 ON | Hi-Z | Hi-Z | HiZ ON OFF RS485 Mode, DX Off, RX On
1 1 1 1 ON | Hi-Z| ON | ON ON OFF RS485 Mode, DX On, RX On
0 1 1 1 ON | Hi-Z | ON | ON ON ON RS485 Loopback Mode, DX On, RX On
In normal slew mode, the twisted-pair cable is terminated Conclusion

atboth ends to minimize signal reflection. In slow slew mode,
the maximum signal bandwidth is reduced; EMI and signal
reflection problems are minimized. Slow slew rate systems
can often useincorrectly terminated or unterminated cables
with acceptable results. If cable termination is required,
external termination resistors can be connected through
switches or relays.

The RS485 receiver features an input threshold between OV
and -200mV. The receiver output has a known HIGH
output state if both receiver inputs are open, if the cable is
shorted or if no driver is active.

The LTC1387 is ideal for point-of-sale terminals, comput-
ers, multiplexers, networks or peripherals that must adapt
onthe fly tovarious I/0 configuration requirements without
hardware adjustments.

For literature on our Interface Products,
call 1-800-4-LINEAR. For applications help,
call (408) 432-1900, Ext. 2453

Linear Technology Corporation

1630 McCarthy Blvd., Milpitas, CA 95035-7417+ (408)432-1900
FAX: (408) 434-0507+ TELEX: 499-3977 * www.linear-tech.com
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features general tutorials, digital circuits, devices and analog circuits of low-
power systems.

Softciver book, $125.00, Item B4023PM

Portable By Design 1997,
Proceedings of the Fourth Annual Conference

Electronic Design

An overview of the conference topics including MCUs & CPUs for portable
devices; battery technologies; IR-based wireless communications; thermal &
mechanical considerations; and more. Ideal for design engineers of portable,
nomadic, mobile and transportable products.

Softcover book, $175.00, Item P2365PM

Electronic Design on CD-ROM

Electronic Design
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BOARDS & BUSES PRODUCTS

WHAT’S ON BOARD

Development kits to support the creation of PCl interfaces for embedded
processors such as the Intel 1960 and the Motorola MPC860 are now available
from Anchor Chips Inc., San Diego, Calif. The kits shorten the design time re-
quired to interface the company’s AN3041Q CO-MEM PCI controller to ei-
ther of the embedded processors. According to Anchor, the AN3041Q is the in-
dustry’s first PCI controller to include integrated cache memory (16 kbytes).
The cache replaces the traditional FIFO/DMA architecture, to provide a high-
speed communication interface from a local microprocessor or DSP to the PCI
bus. Furthermore, the PCI controller can completely replace or augment the
local microprocessor or DSP chip’s memory subsystem by caching its data and
instruction memory needs across the PCI bus to host memory.

Each development kit includes a PCI-based add-in board that contains the
AN1041Q device, which is interfaced without glue logic to either the i960 or
MPC860. The designer can define the amount of host memory allocated to the
embedded processor through software; up to 16 Mbytes of host memory can be
allocated. The controller also has 512 bytes of shared memory.

Included with the kit is the company’s CO-MEM Mapper software that can
run on any PC with Windows 95, 98, or NT. The tool automatically configures and
displays the AN3041Q’s internal registers. Once the PCI chip is configured, the
960 or MPC860 can be released from reset to run the application. Debug tools
also are included. Either kit sells for $495 each. Additional kits are available for
the Motorola MC68020 and MC68360 microprocessors. Contact Pete Fowler at
(619) 613-7900 or www.anchorchips.com.

A 42-in., diagondl, flat-panel, color plasma display, the ImageSite 42, provides
a high-contrast 16:9 ratio screen that lets the panel deliver comparable picture
quality to that of CRTs. Developed by Fujitsu Microelectronics Inc., San Jose,
Calif., the display has a suggested list price of $10,999, which is 20% lower than
the initial ImageSite display released last year. This display, however, provides
twice the brightness and six times the contrast of the previous model.

Inputs to the display panel include component video and SVGA. Users can
control the white balance to optimize the display for different applications. The
852-by-480-pixel panel can seamlessly display any type of graphical informa-
tion and entertainment media, regardless of the source. For standalone opera-
tion, the display can be enhanced to include a PC-card slot, which can hold a sin-
gle-board computer. This way, the display can be used for electronic posters,
information displays, and presentation systems. The plasma display has a
depth of less than 6 in. Because it is an emissive system, it can be viewed in al-
most any ambient-light conditions. The viewing angle of 160° on both the hori-
zontal and vertical axes allows the panel to be positioned in any convenient lo-
cation. Contact Joe Virginia at (408) 922-9000 or www.fujitsumicro.com.

A low-voltage octal buffer/line driver, and a 16-bit transparent latch have been
added tothe Crossvolt LCX and VCX families of logic interfaces. The 74LCX2244
bufter/line driver includes 26-C2 series resistors in the outputs to reduce ringing
and eliminate external resistors. The chip contains eight noninverting buffers
with three-state outputs. The chip also incorporates power-down high-impedance
inputs and outputs and can operate from supplies ranging from 2.0 to 3.6 V. Com-
patible with the standard “244” series devices, the circuit can drive +12 mA while
introducing a propagation delay of as little as 1.5 ns (7.5 ns maximum). The
74VCX16373 16-bit transparent latch, can interface with 2.5, 3. 3, 1.8 V, or mixed
voltage systems, and operate over a 40 to +85°C. Offering propagation delays of 3
ns maximum when operating with a 3.0- to 3.6-V supply, the latch can find a home
in high-speed servers, desktop computers, mobile systems, and other high-perfor-
mance systems. The 74VCX16373 also has a static drive capability of +£24 mA at 3
V, £18 mA at 2.3 V,and 6 mA at 1.8 V. Samples of the T4LLCX2244 and VCX16373
are immediately available and sell for $0.53 and $2.10 apiece, respectively, in 1000-
unit lots. Contact the company at (207) 775-8100 or www:fairchildsemi.com.

DSP Card Boasts PCMCIA ,

Interface And Stereo Audio
A DSP-based interface card aimed at
audio-signal processing offers 50
MFLOPS and stereo input and out-
put. The BULLETdsp is a portable
Type 3 PCMCIA interface card based
on the TMS320C32 floating-point
DSP. It features two stereo CD-qual-
ity audio I/0 channels, up to 1 Mbyte
of SRAM, 4 Mbytes of DRAM, and 512
kbytes of flash memory. Each audio
channel] is based on Crystal Semicon-
ductor’s 16-bit, stereo multimedia |
codec, which provides line-in, line-out,
and phantom-powered mic-in chan-
nels. Both the host processor and the
DSP may control the codec’s program-
mable sample rate, input gain, and |
output attenuation. BULLETdsp is
shipping now. The $895 base price in- '
cludes 256 kbytes of SRAM. '
Communication Automation & Con- |
1
|
|

trol Inc., 1642 Union Blvd., Suite 200,
Allentown, PA 18103, (800) 367-6735
or (610) 776-6669. CIRCLE 569

' VME64x Backplanes

" Include JO Connectors

|

|

\
Sporting a JO connector for each slot, '
the eight-layer VME64x-JO Series of ‘
backplanes is offered in 17 models that |
include from 5 to 21 slots. The units are |
claimed to meet the highest perfor- |
mance standards of the new VMEG4 |
Extensions specification. In addition, |
they use the company’s DawnWrap
metallization technology, which greatly
reduces EMI/RFT emissions and sys-
tem noise. The technology deactivates
slot antennas that can result near the
board edge when adjacent layers are I
operated at different potentials.

Other features of the backplanes in- I
clude optimal power/ground distribu-
tion and signal-line impedance, bal- |
anced and matched-impedance I
transmission-line design, and provi-
sion for manual or optional electronic .
BusGrant functionality. There also are
discrete circuits for V1 and V2 as well
as a broad range of options. Prices
range from $1100 to $2995, each de-
pending on the number of slots. '

Dawn VME Products, 47073 Warm ‘
Springs Blvd., Fremont, CA 94539; |
(510) 657-4444; www.dawnvme.com; |
e-mail: mail@dawnvme.com. |

CIRCLE 570




What's the difference between

General Micro Systems, Inc. and other PMC Modules?

NG HASSLES / MORE OPTIONS / LOWER PRICING

QsI0 - “Commander”

® Quad Synchronous / Asynchronous Serial /0
® Each channel may be configured as
RS232 /422 /485 bal. and unbal
® Up to 3 MBit / second on each channel
® 32 Byte FIFO on recewe & transmit for each channel

® Supported for HOLC / SLDC / Bisync
Byte oriented protocols

¥ VR En PMC SCSI - “Newton”
Front Panel Connector >
and Jor VME P2 Support for Ultra SCSI drives
® 5,10, 20 and 40MB/sec. support

® On-board SCSI BIOS for
complete plug-n-play

® (tilize Sym-Bios 53C879
SCS! device

PMC Video - “da Vinci”

® Provides ultra high resolution video graphics

® Support for 1280 x 864 at
16 Million Colors

® 64-Bit BLT Graphic Engine
with 2/ 4 MB of RAM

® VESA Monitor Timing Compliant

ENET Ill - Dual “NetMinder”

® Dual 10100 Base TX Ethemet (Full-Duplex) PMC ENET | - P140 “NetMinder” ENET Il - Single “NetMinder”
® Utifizes Intel 82558 single chip MAC/F} controller ® Unique solutions to T4 / TX issues ¢ Single 10/100 Base TX Ethemet {Full-Duplex}

® On-board DEC 21152 PCI to PCI bridge ® 10 Base T: Half and full duplex ® Utilizes Intel 82558 single chip MAC/FI controller
® Dual RJ45 is provided via a Y~ cable ® 100Base T4 ¢ Status and link LEDs

® Highly integrated design for fow cost applications * 100 Base TX: Half and full duplex ¢ Highly integrated design for low cost applications

@ Support for current Category 3 cables or future Category 5

A All our PMC modules are fully supported by the following operating systems
Windows NT 4.0%, Vx-Works "', QNX" and Real I/X
Call now . ..
Call now . . . 4 Bypass the hassles of the “jungle” with our line of PMC Modules
% aaahhhh . . pmC is the best way for OEM's to customize their systems

- / I/O expansions of this type also have the advantage of being

—

ooth economical and reliable

l - 8 oo - 3 07. 4v ME New PMC Modules that are under development at GMS.

8 Giga-Bit 8 3D Video ® Sound

http:www.gms4vme.com ® PCMCIA / Card Bus
salesegms4vme.com
CORPORATE OFFICE: Tel: (909) 980-4VME (4863) Fax: (909) 987-4VME (4863) v MICRD
8358 MAPLE PLACE * PO.BOX 3689  Sales Hotline: (800) 307-4VME(4863) s
RANCHO CUCAMONGA, CA 91729 E-mail: sales@gms4vme.com 7 5 L‘ ST E m 5 2
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BOARDS & BUSES PRODUCTS

-

: PCMCIA Communications Card
 Has RS-422 And -485 Ports |

A new PCMCIA serial-communica-

tions card developed by Acces 1/0 |
Products is aimed at laptop computer ;
designs. Key features of the PCM485 |
card include asynchronous RS422 and !
RS-485 serial ports, 16-byte buffered |
type 16550 UARTS, and auto send-data |
control for Windows compatibility. The

PCM485 can drive up to 60 mA on bal-
anced lines with a quiescent current of
300 pA, and it can receive inputs as low
as a 200-mV differential signal super-
imposed on common-mode noise up to
500 V. Its Maxim 485 output trans-
ceiver features thermal shutdown in
case of communication conflict.The
PCM485 communications card is avail-
able now for $149. That price includes
the card, manual, software, and cable.

P(-B0ARD DESIGN

made easy

Why have more than 25,000
pc board designers chosen
EAGLE as their layout tool?

Mainly because EAGLE is so easy to
use that you can start designing your
own boards within a few hours. But
there are many other good reasons!
Check out our Web Site for a free demo

and more detailed information.

EAGLE 3.5

Schematic Capture * Board Layout

Autorouter

for Windows 95/NT

Windows 95 and Windows NT are registered
trademarks of Mircrosoft Corporation.

EAGLE Standard

Board Size: 6.3 x 4 inches
4 Signal Layers

EAGLE Professional

FREE Support!
[ Vo Maintenance Fee!

A

7 5

EAGLE Light

Board Size: 4 x 3.2 inches
2 Signal Layers
1 Sheet per Schematic

99 Sheets per Schematic

Order a FREE demo today
and experience EAGLE first hand.
You will be surprised!

Board Size: 64 x 64 inches
16 Signal Layers
99 Sheefts per Schematic

CadSoft Computer, Inc., 801 S. Federal Highway, Delray Beach, FL 33483
Hotline (561) 274-8355, Fax (661) 274-8218, E-Mall : Info@cadsoftusa.com
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Delivery is two weeks.

Acces I/0 Products, 9400 Activity
Rd., San Diego, CA 92126, (800) 326~
1649; www.acces-usa.com; e-mail:
sales@acces-usa.com. CIRCLE 548

VME64 Extender Lets Users
Test Boards Outside Subrack

A new 6U 10-layer stripline VMEG64
extender board enables users to test
and configure their boards outside the
subrack. All 160 pins on both the J1
and J2 connectors are extended, with

individual jumper links on each line to
allow connectivity to be broken as re-
quired for analysis. Each signal line is
individually screened to reduce
crosstalk, and the extender board is
supplied with connectors to accept a
logic analyzer or termination module.
A cutout in the JO area lets the addi-
tional 95-pin J10 connector be ex-
tended by using a dedicated cable as-
sembly. Contact the company for
pricing and additional information.
VERO Electronics Inc., 5 Sterling Dr.,
Wallingford, CT 06492, (203) 949-
1100 or (800} 242-2863; Internet:
http://www.vero-usa.com; e-mail:
vero@vero-usa.com. CIRCLE 549

Rugged Enclosure Holds Ten
6U And Eight 9U VME Slots

AP Labs announced its FS-8019
ruggedized enclosure that accommo-
dates ten 6U VME slots and eight 9U
(400 mm) VME slots. Other backplane |
configurations can be supplied by spe- |
cial order. The FS-8019 provides
mounting for two half-high SCSI pe-
ripherals within the enclosure. Both
are front-door accessible. The standard
configuration is wired with a 1000-W ac
power supply, and is constructed of
solid-seam welded aluminum alloys
(continued on page 118)
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WHAT IF YOU COULD TEST AN IDEA .000000001 SECONDS

Ba e
It mieans you'd have your own digital TS 200, With a sample rate of 16 /s, It caplures wavetorms |ke no 1 SR
enalog scope can. But without losing an analog scope’s comiortable look and fest. Al only $9957 you ———_lIees
don? have 10 walt 1o get your personal scope. Because I you can dream It up, we've got a way to gt you there B
To test this idea out, calt 1-800-475-4490, action code 325, or visit www lek com/mbd/ad7101d 'Ith'OII}X'
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BOARDS & BUSES PRODUCTS

BOARDS & BUSES PRODUCTS

(continued from page 118)

ministic network-access times, scalable
bandwidth, and high-speed ATM net-
work connections (up to 155 Mbits/s).
In addition, it complies with ATM’s
quality-of-service features, suiting the
module for real-time applications.

The CPMC-ATM occupies a single
| slot and offers a good deal of 1/0 flex-
ibility. Designers can select among
the most common physical interfaces

to ATM networks: 155-Mbit/s STS-
3C on single- or multi-mode fiber op-
ties, UTP5 155-Mbit/s STS-3C, and
UTP3 at 25 Mbits/s. The CPMC-
ATM module comes bundled with
ATM software and complies with the
PCI 2.0 interface. The device is avail-
able now for $790.

CETIA Inc., 58 Charles St.,Cam-

bridge, MA 02141, (617) 494-0987;

www.cetia.com. CIRCLE 553

Embedded Network SBC

* 40 MHz 3865X

* AT compatible

¢ -40°C to +85°C operation

* Up to 8 MB DRAM

* Up to 12MB Flash disk

e CRT/Flat Panel VGA 1/F

* NE2000 compatible
Ethernet controller

* LPT, 2 Serial, IDE, FDC
and Keyboard controllers

e 24 Digital I/O Lines

¢ Watchdog timer and
powerfail reset

* 16-bit PC/104 expansion

¢ Requires only +5V

¢ 2-year warranty

o Immediate delivery

%

This industrial, internet PC/104-expandable SBC links
your embedded applications. Small (4.5"x 7.17),
robust and AT-compatible, the SAT-SXPlus supports a
vast array of software, utilities and web browsers.

Call or FAX today for details!

715 Stadium Drive ¢ Arlington, Texas 76011
Phone 817-274-7553 » FAX 817-548-1358
http:/ /www.winsystems.com

WinSystems®

THE EMBEDDED SYSTEMS AUTHORITY ™
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PC-Based Frame Grabbers

Let Robots And Machines See

The PC_EYE product line offers a
range of low-cost PC-based frame
grabbers for machine and robot vision,
image analysis, quality control, secu-
rity, and medical imaging applications.

PC_EYE1 supports up to four mono-
chrome matrix cameras and real-time
acqulsmon of single images and se-
quences using PCI bus master DMA.
PC_EYE2is a PCI-based frame grab- i
ber for color matrix cameras that pro- |
vides real-time acquisition of images
and image sequences directly into the
PC’s main memory. PC_EYES pro-
vides a flexible PCI video input for
line-scan camera, digital matrix cam-
era, and general-purpose digital input.
All of the frame grabbers are sup-
ported by PC_EYE Basic Tools, a
C/C++ programming interface that
can be used with Windows 95, Win-
dows 3.1x, and Windows NT. Contact
the company for pricing.

American ELTEC, 101 College Rd.
East, Princeton, NJ 08540, (609) 452-
1555, http: //www.eltec.de; e-mail:
websa/es us@eltec.de. CIRCLE 554

PCl Mezzanine Card Module
Carries Four SHARC DSPs

The processing power of four ADSP-
2106x SHARC DSPs is combined with
the speed and flexibility of the PCI in-
terface in the PMC/64, a single-width
PCI Mezzanine Card (PMC) module.
The board benefits from a reduced
power demand and associated heat
dissipation thanks to the SHARC dig-
ital signal processors’ lower 3-V
power-supply requirement.

The standard module can be
plugged onto any suitable carrier
that has a PMC site. These include
PCI cards, CompactPCI cards, and
(continued on page 122)

L I




PCs on VME

Q0L 5N We hear what

sion VME,
say; they

you’re saying...

VMIC has always provided users the latest processor technology on
VME with performance leaders such as Pentium® and Pentium
Pro processor-based CPUs with clock speeds up to 200 MHz.

A variety of CPU offerings in the 486, 586, Pentium with
MMX™ and Pentium Pro categories with features ranging from on-
board Ethernet, IDE and SCSI controllers, parallel and serial ports,
mezzanine expansion, flash memory, and up to 128 Mbyte of
RAM allow custom board configurations for system requirements.

Compatibility with DOS, Windows NT™ OS, VxWorks,
LynxOS, and QNX provides the flexibility for any program
requirements. Each VMIC CPU carries a three-year product
warranty and our world-class technical support team can help
you through demanding situations.

VMIC prides itself on providing the best value with feature rich
products at economical prices. Give us a call and check out the
wide variety of VMEbus products we have to offer. You will find the
right PC on VME at the right price!

and have what
you need.

12190 S. Memorial Parkway
Huntsville, AL 35803-3308
205 880-0444 « FAX 205 882-0859 (3\

www.vmic.com ¢ infol@vmic.com L

800 322-3616

U TEE
5 ’

Call for details
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BOARDS & BUSES PRODUCTS

(continued from page 120)

VME boards. It gives existing
SHARC users the ability to add pro-
cessing power to Loughborough
boards on VME or PCI cards. Each of
the four SHARC digital signal
processors on the card can individu-
ally process 120 MFLOPS at 40 MHz
for a total card performance of 480
MFLOPS. Software support is pro-
vided by the company’s integrated
development environment. On-mod-
ule memory consists of up to 512k by
32 of SRAM, 16M by 32 of SDRAM

and 1 Mbyte of flash memory. Pricing
for the processors is $8000 each in
OEM quantities.

Loughborough Sound Images Inc.,
70 Westview St., Lexington, MA 02173,
(781) 860-9020; www.lsi-dsp.com.

CIRCLE 555

Flat-Panel CRT Replacements
Display Full-Motion Video

A flat-panel CRT replacement called

VAMP-SmartSize uses smooth im-
age resizing to fit low-resolution im-
ages on high-resolution screens. In
addition, the flat panel will display
interlaced full-motion video as well
as progressively scanned computer
graphics.

The VAMP-SmartSize is available
in a number of panel sizes (6.4 in. to
14.5 in.), and as a 15-in. color TFT
LCD. The 15-in. panel features an en-
hanced viewing angle (-70° to 70°),
good contrast ratio (300:1), and is
available in a sunlight-readable con-
figuration. All of the panels employ
automatic calibration to correctly fo-

cus and position an image on the
screen.

The VAMP-SmartSize 15-in. color
TFT LCD costs $4699 in 10-unit
quantities. That price includes a
guided wave touchscreen and all in-
terface electronics mounted in a
rugged metal OEM frame. Contact
the company for additional pricing
and information.

Computer Dynamics, 7640 Pelham
Rd., Greenville, SC 29615-5789; (864)
627-8800; www.cdynamics.com, e-
mail: sales@cdynamics.com.

CIRCLE 556

Powerhouse PGI, GPCI and PMG Time Gode Processors.

New Datum modules resolve external events with 10 nanosecond precision.

Datum’s new PCI, CPCI and PMC
timing modules provide precision

time and frequency reference to host
computer systems and peripheral data
acquisition systems. Time is acquired
from either GPS satellites or time
code signals.

Both time code generation and trans-
lation are supported. The generator
supplies IRIG B time code output
synchronized to the input time source.
The translator decodes IRIG A, IRIG B,
2137, XR3 or NASA 36 time code
inputs.

An Event Time Capture feature latches
time with 10 nanosecond precision
from two independent event inputs.

In addition, the module can be pro-
grammed to generate either a periodic
pulse rate or a single time strobe at a
predetermined time.

Windows 95/NT and LabView Drivers
are available.

patum INC

THE MASTERS OF TIME
Bancomm-Timing Division

6781 Via Del Oro, San Jose, CA 95119-1360

Tel: 408.578.4161 m Fax: 408.574.4950

Email: sales@bt.datum.com m www.datum.com
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WIGE the Conduction-Cooled
PMC Functionality

Announcing the
next next-generation
harsh environment COTS
VME PowerPC SBC.

s only [

I :

- -

DY 4 has set a new standard in COTS processing power, performance and functionality...

again. Our SYME/DMV-178 with dual PCI/PMC takes harsh environment VME where
it needs to be to meet today’s program requirements.

® (Choice of PowerPC 740 (Arthur) or 603eV/ RISC CPU running at speeds of 200 MHz...
with even higher speeds available!!

© [ual air- or conduction-cooled PCI/PMC interfaces for maximum user selectable
functionality - including modules for 1553 and Fibre Channel, with
more on the way.

® More Memory- from 64 MB of DRAM with EDAC; 512K of L2 cache; 8 MB of
64-bit wide Flash EPROM; 2 MB of byte-wide boot Flash EPROM...and...

® 8 KB of Autostore NOVRAM for automatic data transfer to on-chip E2PROM
upon power failure.

© Multiple software-compalible air- and conduction-cooled build standards to meet the
precise cost/performance/hardness parameters of your program.

® More on-board features than you'll find on any harsh environment PowerPC VME
processor, including Fast Ethernet, SCSI, timers, four serial channels, and more.

Only DY 4 COTS™ could pack an SBC with so much cost-effective performance
and functionality. Because only DY 4 means COTS with confidence.
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' / , CUSTOMER FIRST,
I / QUALITY ALWAYS

DY 4 SYSTEMS INC.

DY 4 USA

Virgimia New Jersgy Califonia
5403412101 §08/362-5657 909/783-0240
Fax. 540341-2103  Fax 908/362.5821  Fax: 909/783-4590
Texas New Englang

972/660-5201 781/455:6513

Fax: 972/680-5203  Fax: 781/433-299%

DY 4 Canada DY 4 AsiafPacific DY 4 Europe
613/599-9191 461 (7) 3591 9546 +44 (0) 1222 747 927
Fax 613/599-7777  Fax. +61(7) 55919547  Fax: +44 {0) 1222 762 060

Worldwide Internet E-mail World Wide Web
Salgs Support: cotstoday @ dyd.com hitpwww.dvd com
Product Supperts: sugpont@dyd com
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CONTROLLER
COSTS - BUCK

IS IT REALLY UNIVERSAL?

Introducing the industry's most economical USB microcontroller family. The low cost and high
functionality of Cypress USB microcontrollers bring new application possibilities to PCs and true

plug-and-play connectivity to PC peripherals. Microsoft®, for example, uses the CY7C63001A chip

in its USB mouse. Along with the industry’s smallest 8-bit RISC core, Cypress USB microcontrollers
are the first to integrate programmable EPROM (to 8 Kbytes), data RAM (to 256 bytes), GPIO, clock

multiplier, SIE, and transceiver. All supported by an array of PartNo  HubPorts VOs(max)  Packages Applications
design tools —including a $99 Starter Kit (evaluation board [CY7C630/1/2xx 0 16 POIP/SOIC  Low-=Speed Periphs.|
. . o CY7C634/5%¢ 0 40 PDIP/SSOP  Low-Speed Periphs
shown). Cypress USB: Making USB Universal”. Call 800 858 1810 | v7c640/1x 0 36 SOIC/SSOP  High-Speed Periphs |
for your free #T040 USB literature kit or to order the #T041 | CY7CES0/xx 477 22 PDIP/SOIC/SSOP  Generic Hubs
CY7C660/10x 4 39 PDIP/SOIC/SSOP.  phoneopeed

CY3640 Starter Kit. Or see us at www.cypress.com/usb. — =

y

=, CYPRESS

BY ENGINEERS. FOR ENGINEERS™
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PEASE PORRIDGE

BOB PEASE

Bob’s Mailbox

Dear Bob:

My old boss (John Myers)
stopped by my cubicle a little
while ago and dropped the
Jan. 12 issue of ELECTRONIC
DESIGN, open to your column,
on my desk. He said, “Gerry,
you are in good company with
your copper-clad bread-
boards,” and then walked off.

Your column, as always, was good
for a chuckle and a lot of whole-
hearted agreement. Most of the YPEs
(Young Punk Engineers) I have met
recently have never had their hands
dirty or changed the oil in their car, let
alone prototyped.

The bread boards I used to make
for John usually consisted of copper-
clad stock with a twist. I use a Dremel
tool with a mill ball and a straight edge
to cut long, wide, bus bars into the cop-
per-clad stock.

By the way, I have used your
“What's All This...” title in several of
the columns I have done for the Gar-
land Amateur Radio Club. If you want
to see them, they can be found at:
web2.airmail net/gerryc/mewham.html.
Gerald Crenshaw
via e-mail

Gerry, you have some nice work on
your site that can help new hams. Sec-
tions NHP-4, -3, and -9 seem quite
thoughtful. You sure have your head
screwed on right! Thanks—RAP

Dear Bob:

I would like to take a moment to
provide my insights (as an EE stu-
dent) on the notion that there is a
slight naivete about passive compo-
nents. Sure, not every student is
taught about differences, but com-
mon sense should prevail when look-
ing at data sheets—the material is
specified for a reason. Maybe that
would give the EE a clue that, quite
possibly, one could use other materi-
als for the component.

Maybe not everyone uses data
sheets, but that is why the experi-
enced EE can be of great service to
the new EE. With a little bit of assis-
tance and encouragement, hopefully .

the new EE will become a
great asset to the engineer-
ing community. So please
remember to help the “new
kid” and maybe you will feel
a little bit better knowing
that you are helping your
. future and someone else’s.

' | MICHAEL ISAACSON
' Electronics Design Technician
Nonin Medical Inc.
Plymouth, Minn.

Mike, I agree that we have to be nice
and helpful to young engineers. But
you'll agree, it'’s not always easy to get
the message across.—RAP

Dear Bob:

Re: Your Jan. 12 column

Seems that these “wonderful” com-
puters have virtually eliminated any
lab courses. I remember a chemist
friend of mine saying (20 years ago)
that soon one would be able to get a de-
gree in chemistry without ever touch-
ing a test tube.

At the time, he was programming
simulations of titration at the Univer-
sity of Illinois. They were experiment-
ing with computer teaching using
plasma displays in combination with
rear-screen projection of microfiche.

When I was a few years out of col-
lege (circa 1958), I was interviewing
new graduates for positions in our
company. I had been working on a lit-
tle logic board, and during an inter-
view, absent-mindedly asked one of
the interviewees to pass me a 10-kQ2
resistor from the pile laying on the
table behind him. I got a blank look in
return. “You don’t know the resistor
color code?” I asked. “No,” was the re-
ply. By then, in my early career, I rec-
ognized standard 5% resistors without
“translating” colors.

Most of my career has been spent at
the other end of the frequency spec-
trum from RF. Presently, I deal with
subaudio signals from vibration trans-
ducers in balancing machines (5 to 20
Hz, most commonly). We deal with
very-low-level signals from vibration
transducers, and have learned how to
keep our analog circuits quiet. We also

have minimized crosstalk in two signal
channels in the presence of high fre-
quencies from the computer that
processes the signal after the analog
preprocessing.

It’s too bad that engineering has got-
ten so filled with complex theory that
there is NO time for anything practical.
Back in my college days, we had lab
courses in such areas as Welding (gas
and arc) and Machine Shop (con-
structed a nice little bench vice using
milling machines, a shaper, and a lathe).

The Mechanical Engineering side
course had a lab studying internal
combustion engines, dynamometer
studies, speed-torque curves, ete.

The Electrical Machinery lab stud-
ied motors of various types. Surely
most of what I learned in that course is
now bordering on the obsolete, but the
principles still work. I know the differ-
ence in characteristics between series
and shunt wound motors, understand
capacitor start and run, and single-
phase ac motors.

A more recent graduate than I can
do a DSP algorithm off the top of his
head that sends me to read textbooks
and look for cookbook solutions, but he
lacks some of the basic understanding
of the physics of the real world
RON ANDERSON
Chief Applications Engineer
Hines Industries
Ann Arbor, Mich.

Practical knowledge is so impor-
tant, because without it, a young engi-
neer can waste a lot of time and get
discouraged. It’s not easy being a men-
tor, when the young engineers don't
even know what they don't know...The
kind of resistor they might have, for
example—RAP

All for now. / Comments invited!
RAP/ Robert A. Pease / Engineer
rap@uweb team.nsc.com—or:

Mail Stop D2597A

National Semiconductor
P.O. Box 58090

Santa Clara, CA 95052-8090

Note: The USA distributor of Wain-
wright Instruments Inc., whose proto-
typing system was mentioned in the
Jan. 12 issue is : RDI Wainwright, 69
Madison Ave., Telford, PA 18969-1829;
(215) 723-4333; fax: (215) 723-4620;
e-mail: soldermount@rapdep.com.
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IDEAS FOR DESIGN

Circle 520

Optically Isolated And

Powered 1-kHz ADC |

' C1, and fed back to A1. This feedback

W. STEPHEN WOODWARD

Venable Hall, CB3290, University of North Carolina, Chapel Hill, ;
NC 27599-3290; Internet: woodward@net.chem.unec.edu. :

require complete galvanic isola-
tion of the signal source from sys-

S

ome data-conversion applications | niques, but it doesn't solve the sticky

tem ground. Examples include indus-

trial process monitoring using
ion-selective and pH electrodes, and
biological and medical diagnostics such
as electrocardiography and electroen-
cephalography (EKG, ECG) in which
sensor electrode isolation is needed for
both noise reduction and safety rea-
sons. Optical coupling, of course, is the
gold standard of signal isolation tech-

problem of providing a power source
for converter circuitry on the trans-
ducer side of the isolation barrier.

The ADC introduced here is unique
because it uses standard optoisolator
devices to accomplish both tasks.
Achieving this dual objective is an in-
teresting exercise in sub-micropower
signal-handling tricks.

The converter is based on pulse-
width-modulation (PWM) techniques.
Al compares the filtered input signal

(x1-V full scale) to the voltage on C1.
AT’s output is smoothed by the R4C4
time constant and compared by A2 to
multivibrator A3’s approximately 1-
kHz “triangle” waveform. The result-
ing variable-duty-factor squarewave is
scaled and averaged by R1, R2, and

loop continuously adjusts A2's duty
factor to maintain V(C2) = V(C1). In

. doing so, A2's output squarewave is

forced to track the unique T AT, + T.)
duty factor that maintains balance at
Al’sinputs.

The A2 squarewave is differenti-
ated by C5 to provide bipolar drive

pulse to the anti-parallel LEDs of

high-speed, low-current optoisolator

! OI2. In turn, OI2 produces ground-

referred pulses that the HC02 NOR-
gate flip-flop converts back to a
squarewave with the same duty fac-
tor as A2's output.

Extracting a signed numeric con-
version result from this signal can be

20m) i
200
+4.00V 2 vl
PV
g -~
¥ } i 5100
M| 0.001 }/
4 P
) A3 5 Fp.F I
20M L _Ji
fe— 1ms — 20M =
26V e
; < 20M 1.2y § |~— 111 Wz —]
06V 8
G = W o =Ty —f—1—+]
e ’]v‘ S 200Kcal,
|
12/ g L o
R3 10 ~A 15 L 1 1 Vour
G2 I 100 pF ¥ i
0.0047 g Thermally 3
. R1 mated ' 6 5 62
Vin 1 1M SR2 200 4i% 7'_‘ b
AV ;7[\0.0047 10M 100 )
HCPL-2231
- < 200k
Zero
A1-A4 = 1/4 MAX924
*1% metal film e

Using standard optoisolator devices and employing PWM techniques, this analog-to-digital converter is both optically isolated and powered.
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Reset

Disable

Data Bus

LTC1421: It works on either side of the connector!

The LTC1421 Hot Swap™ controller handles up to 4 supplies during live insertion, limiting inrush current by ramping the
supplies at a programmable rate. It provides protection for electronic circuit-breaker applications. Connection sense insures the
board is seated before supplies ramp and the data bus is disabled until the supplies are valid. The LTC1422 controls a single

supply in an SO-8 package.

* Up to 4 Supply Voltages with 1 Chip

» Can Operate in -48V Supply System

» User-programmable Switch Turn-on
Time

* Connection Inputs Detect Board
Insertion or Removal

* Programmable Electronic Circuit
Breaker

* Power-On Reset

» $4.90 Each for 1000-Piece Quantities
(LTC1421)

Available in SO-8

= :
‘ e
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FROM YOUR MIND TO YOUR MARKET
AND EVERYTHING IN BETWEEN
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WV Free Samples

Call: 1-800-4-LINEAR
Visit: www.linear-tech.com

WV Free CD-ROM

Call 00 4 LINEAR

W More Information

Lit: 1-800-4-LINEAR
Info: 408-432-1900
Fax: 408-434-0507

AT LTC and LT are registered trademarks and Hot Swap
is a irademark of Linear Techinology Corporation
1630 McCarshy Blvd., Milpitas, CA 95035-7417.
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IDEAS FOR DESIGN

done in a number of ways, the easiest
(zero glue logic) of which is to use the
“edge-capture” feature implemented
in 68HC05, HC11, and HC12 miecro-
controllers. If, for example, one of the
eight counter-timer channels of an
HC12 is programmed for 8-MHz-reso-
lution, dual-polarity edge capture, the
timer-channel hardware will explicitly
capture values for the T, and T_ inter-
vals of each A2 cycle. Note that up to
eight such converters could therefore
be connected in parallel to one HC12.
Direct conversion of these times to V;;,
voltage is then as easy as:

Vin=(T,-TT, +T.)

. Isolated power for the converter
i comes from OI1—an International
E Rectifier PV15100 photovoltaic op-
' toisolator. This device is intended by
! the vendor to serve in isolated MOS-
i FET gate drive applications. It can re-
i liably source about 20 uA of current
i (80 pW), which is shunt-regulated by
' A4 to provide a stable 4.0 V ratioed
! against the MAX924 internal +1%,
i 1.2-V reference.

i Conversion resolution for this
i ADC is pretty good: 12 bits + sign in
' the HC12 example cited (8 MHz/1
' kHz = 8000 counts/conversion cycle).
. Peak-to-peak conversion noise, on
i the other hand, isn’t so wonderful: ap-
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proximately 10 mV due to Al and
A2’s rather large input-referred noise
as is common in sub-micropower de-
vices like the MAX924. But converter
linearity and stability is better than
0.05%, so high-resolution applications
can generally be accommodated by
software averaging of multiple con-
versions. Thus, overall signal-to-
noise ratio to the sub-millivolt level is
achievable. Converter dc input im-
pedance is about 1 TQ with less than
1 pA bias. This permits good accuracy
to be expected even when working
with very high impedance signal
sources. Converter span and input
offset errors are trimmable to zero.

Circle 521

Serial-Control Multiplexer

Expands SPI

JOHN W

Chip Selects

ETTROTH

Maxim Integrated Products, 120 San Gabriel Dr.,
Sunnyvale, CA 94086; (408) 737-7600.

PI and Microwire buses offer a
S popular and convenient means for

minimizing the number of inter-
connect wires required in connecting
smart peripherals to a microcontroller.
These standard synchronous buses
comprise a serial-clock, data-in, and
data-out line in addition to a chip-se-

. lect line for each peripheral.

i One chip select per device, how-
I ever, can quickly use up the precious
E port pins in a microprocessor system.
' To ease this situation, the dual four-
! channel analog multiplexer (an SPI
i device itself) multiplexes a single port
i pin (PCO) to provide chip selects for

four other SPI peripherals in the sys-
tem (see the figure). A second port pin
(PC1) selects the multiplexer.

All switches in this multiplexer are
bidirectional. Its two sections are inde-
pendent, and either output (unlike
those of conventional differential multi-
plexers) can be programmed to connect
to any, all, or none of its four input chan-
nels. Thus, the second (top) section is
employed, independently of the lower
section, to expand the number of analog
channels available to the microcon-
troller. The microcontroller’s internal
multiplexer supports eight channels, so
this scheme (using one to get four more)
yields a total of 11 input channels.

By operating “backwards,” the
lower 4:1 multiplexer routes the PC0O
signal to a selected peripheral’s CS in-

v Pl devices
Exira B AR el
17lﬁz analog # R e #
sl AT, Vs inputs
Microcontroller o——1 ANO1 47k (x4)
o—+ AND2 xSHl SN = =5
3
_E 68HC11 AT COM A 3—1-3 ANO4 oSt
|
=gz m “|Jo‘2 o
2 £ 2 ey |COMB ot 083
. 10 0S4
18 & v
R =s_ off
Maxim [©S 5[4
masn 13 161 =
SR B
B
* 8Pl bus

A dual four-channel multiplexer expands the number of input channels and chip-select lines this microcontroller can support.
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put. Driving PCO low selects that pe-
ripheral for receiving SPI data, and
driving PCO high de-selects all four
peripherals. Read and write se-
quences are the same as in regular
SPI systems, except that the chip se-
l lects must be set up beforehand. PCO
then goes low, the read/write opera-
tion is executed, and PCO returns high

to de-select the device.

This procedure isn’t burdensome in
practice. Typical SPI systems include a
device that’s serviced often (such as a
display driver), and several others that
require service only occasionally (such
as EEPROMs or real-time clocks).
Thus, the chip-select multiplexer can
leave the heavily used device selected

most of the time, and perform an up-
date only when selecting a new device.

To accommodate other combina-
tions of chip-select and analog expan-
sion lines, you can replace the
MAX350 with a similar device (the
MAX395), whose eight serially-ad-
dressed SPST switches can be config-
ured as required.

Circle 522

he aim of the circuit presented
T here is to keep the permanent
magnet de motor running at a con-
stant speed, set externally. To do this,
the current through, and the voltage

Control Circuit Keeps DC Motor
Running At Constant Speed

A.M. WOOSTER
ITAL Structures, Via Monte Misone, 11/D, 38066
Riva Del Garda (TN), Italy.

across, the brushes of the motor are
monitored. The voltage consists of two
components: First, a back-EMF gen-
erated by the windings of the arma-
ture moving through the magnetic

field of the motor. Secondly, there’s a
voltage caused by the current passing
through the real resistance of the
windings and the brushes.

The current through the motor ar-
mature is caused to pass through are-
sistance (r,/10) that is, for example,
approximately 0.1 as large as the
ohmic resistance of the motor. The
voltage across this resistance is then
amplified by a factor of approxi-
mately 10, and the resulting voltage
is added to a second voltage in a dif-
ferential amplifier. This second volt-
age is the voltage as measured across
the two brushes of the motor.

The output of this amplifier is com-

\
| Gain adjust °~|’ ';f :)
I 11
Difference A‘.".
! ampliﬁerz
Input voltage &
from computero_/\N\' 3
10k
10k
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|
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adjust | | Diflerence 1 AL 2, M ™ RS
01uF] d00 | | amlier 73 o
3 A"
y 3 A14F = . £l
10k = Back EMF = Vi - Vy 10k I} 16-V Zener
mi 10k Tweak ry 200k =
< >
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% & : AN A
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To maintain a permanent magnet dc motor at a constant running speed, this circvit monitors both the current through the motor armature and
| the voltage across the commutator brushes of the motor (back-EMF) to regulate the motor output drive signal.
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pared to the reference voltage (pro-

vided externally to the circuit, which
| determines the speed of rotation of
| the motor) in another differential am-
plifier. The output difference is used
to control the output of a power out-
put stage that drives the motor. In
this way, the reference voltage is com-
pared to the back-EMF and the motor
is caused to run at a constant speed
set by the reference voltage. To soften
the switch from driving to not driving,
a sawtooth waveform is superim-
posed on the reference voltage.

In the schematic, the voltage across
the motor is measured (amp 12), multi-
plied by minus one and fed to one input
of a difference amplifier (amp 21) At
the same time, the voltage across re-
sistor r,/10 is measured and multi-
plied by approximately minus ten
(amp 11). This output is fed to the

other input of amp 21.

The exact factor by which the volt-
age across r,/10 has to be multiplied
can be set on the pot “TWEAK r,,”.
To accomplish this, the motor is dis-
connected from the output stage and
fed through a suitable resistor, say
330 Q, and then stalled. “TWEAK r,,,”
is adjusted until the output of amp 21
is zero (it may be necessary to use a
compromise setting if the value of the
resistance isn’t the same at all posi-
tions of the rotor).

The output of amp 21 is then equal
to the back-EMF of the motor (recon-
nect the motor to the output stage and
adjust the gain and stiffness controls
to suit your application). This output is
fed into one input of a differential am-
plifier (amp 31) and compared to a ref-
erence voltage (provided externally).
The output of this amplifier is the er-

I

\
ror signal and is used to drive the out- '
put stage (amp 32, BC337, and BC327) ’
to keep the motor running at the
speed at which the back-EMF equals
the reference voltage.

The reference voltage includes a
small sawtooth component to provide
a softer transition from driving to not
driving. The size of this component is
controlled by the potentiometer la-
beled “Stiffness Adj.” and comes
from the oscillator (amp 22), whose
frequency is controlled by the pot la-
beled “Frequency Adj.”

The three op amps employed here
were from a quad op amp CA0358E;
the motor is 440-127. Both are from
Radio Shack. But the cireuit will work
with almost any op amp and de motor,
although the output stage would need
more powerful output transistors if a
bigger motor is used.

Circle 523

n the circuit presented here, a 10-
I bit digital-to-analog converter with

a three-wire serial input operates
and maintains a visible-light laser
diode at constant average optical out-
put power. A separate digital input
line (MOD) enables a comparator
with open-drain output (IC4) to im-
plement digital communications by
pulsing the laser diode via Q1. Circuit
components were chosen to minimize
the layout area and cost.

Many laser diodes include a photo-
diode that generates a current pro-
portional to the intensity (optical
power) of the laser beam. Most of
these photodiodes, however, have rel-
atively slow response times and can't
track the peak optical power of a typ-
ical modulated laser diode. Instead,
the driver circuits for these devices
control the laser by monitoring a rela-

Visible-Laser Driver Has

Digitally Controlled Power
And Modulation

ROGER KENYON
Maxim Integrated Products, 120 San Gabriel Dr.,
Sunnyvale, CA 94086; (408) 737-7600.

tive average optical power.

Resistor R6 converts the photodi-
ode current to a usable voltage, which
is applied to the inverting input of a
“leaky” integrator based on the high-
speed op amp IC3. The integrator
smooths out variations in the modula-
tion, and prevents the feedback loop
from trying to regulate the laser
pulses. The integrator is made leaky
(by R10) to ensure compensation of
downward as well as upward varia-
tions in the average power.

Thus, the integrator creates an er-
ror signal and base drive for Q1 by
monitoring the voltage across R6 and
comparing it to the DAC’s preset volt-
age. The DAC’s reference voltage
(from IC1) is 2.5 V, but its output-volt-
age buffer has a gain of two, giving the
DAC output an adjustment range of 0
to 5 V. With its nominal base voltage

Select your favorite Idea for
Design in this issue and circle the
appropriate number on the Reader
Service Card. The winner receives
a $300 Best-of-Issue award.

Send in Your Ideas for Design

Address your Ideas for Design
submissions to:

Ideas for Design Editor
Electronic Design

611 Route 46 West
Hasbrouck Heights, NJ 07604

Fax: (201) 393 - 6242

set by the DAC output, Q1 controls
the optical power by regulating cur-
rent through the laser diode.

R9 provides isolation and helps to
stabilize IC3 when the base of Q1 is be-
ing shorted and released by a signal
from the MOD input. By maintaining a
small laser-diode current during the
“off” periods of digital modulation, R1
preempts another problem—startup
time for a laser diode increases
tremendously if the forward current
goes to zero. R1 ensures that the laser
current is below the threshold for las-
ing, but high enough to allow an ac-
ceptable turn-on time for communica-
tion and modulation.




1.5A PHONE SUPPLY:
LOW-NOISE & 95% EFFICIENT

Step-Up has Internal Power Switch & Synchronous Rectifier

The MAX1700/MAX1701/MAX1703 combine synchronous rectification and PWM boost topology to generate a 2.5V to
5.5V output from battery inputs such as one to three NiCd/NiMH cells or one Li-lon cell. Intended for wireless handset
applications, the MAX1700/MAX1701 deliver up to 800mA from a 16-pin QSOP package that occupies the same area as
an 8-pin SO. The MAX1703 delivers up to 1.5A and comes in a 16-pin narrow SO package. Other features include
power-good and low-battery signals, as well as a gain block that can be used to build a linear regulator with an external

P-channel pass transistor.
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DIGITALLY ADJUSTABLE
LCD SUPPLY

Provides Up to =28V for LCDs & Varactors with 93% Efficiency

The MAX686 is a high-efficiency boost DC-DC converter that includes an internal 28V switch and a 6-
bit DAC, which digitally controls the bias voltage for LCDs in small hand-helds and varactor tuners in
set-top boxes. The IC can be configured for either a positive or negative output voltage of up to +28V.
The MAX686 uses a current-limited PFM control scheme to achieve up to 93% efficiency over a wide
range of load conditions.

+ Positive or Negative Output (0 to 28V)
+ Internal 6-Bit DAC (Increment/Decrement)
+ Internal 500mA, 28V N-Channel FET

¢ 16-Pin QSOP (same area as S0-8)
¢ 65pA Supply Current
¢ 1pA Shutdown Current

INTERNAL 28V SWITCH
INPUT ——«———
o (0.8V to Vour) | |
Digitally '. |
Adjustable v 5 v.?.‘il‘i‘élv
N
LCD B T — OR
i = 0to -28V
Bias Ml 3 (50mA)
Voltage .
INCREASE | &
DECREASE | W W — :<,
< 1

The MAX686's combination of a 6-bit DAC and internal switch, plus high efficiency, small package, and tiny
external components, provides an extremely compact digitally adjustable supply for LCD displays.
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NEW PRODUCTS

~ ANALOG

Op Amp’s Input Extends
Beyond The Rails

Designed for operation from a single
+1.8- to +5.5-V supply or dual +0.9- to
+2.5-V supplies, the MAX4240/4241
provides 90-kHz gain-bandwidth prod-
uct while consuming only 10 uA of sup-
ply current per amplifier. In the shut-
down mode, which is offered by the
4241, this reduces to less than 1 yA. In
addition, these op amps enable rail-to-
rail operation, with the output rated to
swing within 9 mV of the rail with a 100-
kQ load. The input common-mode
range is guaranteed to exceed either
rail by 200 mV. Beyond the rails, input is
made possible by the input stage com-
prising separate npn and pnp differen-
tial pairs operating in parallel. As a re-
sult, the input offset is as low as 250 uV.

These features make the device
suitable for systems powered by two-
AA alkaline cells. The MAX4240
comes in a 5-pin SOT23, and the
MAX4241 is housed in an 8-pin
uMAX/SO packages. The family also
includes dual and quad versions, the
MAX4242/4243 and MAX4244. In
10,000-piece quantities, the MAX4240
is priced at $0.79. AB

Maxim Integrated Products, 120 San
Gabriel Dr., Sunnyvale, CA 94086, 1-
800 998-8800; www.maxim-ic.com.

CIRCLE 557

Tristate VCXO Guarantees
+75-ppm Minimum Pull

Covering center frequencies from 3 to
175 MHz, model H3242 is a surface-
mountable voltage-controlled crystal
oscillator (VCXO) that provides tris-
tate operation and guarantees +75-
ppm (minimum) frequency pull range.
The maximum frequency pull range
for the oscillator is +150 ppm, for a tol-
erance of 2:1.The control voltage
range for the unitis 0.5to 4.5 V. Conse-
quently, the VCXO’s actual fre-
quency/voltage characteristics lies be-
tween the minimum and maximum
pull extremes. Tight pull tolerance en-
sures high linearity, and minimizes
frequency deviation.The oscillator’s
center frequency error is less than +20
ppm over the temperature range of 0°
to +70°C. Excellent linearity control
suits the unit for advanced phase-
locked-loop (PLL) circuits.

The VCXO operates from a 5-V

Tristate VCXO
=75ppm Pull

Top View

S 0.200"
p ~ Max.
\; 0.52" Max Height

Square

3 l ; 0.070"

Glass Insulators
On0.2" x 0.2"
Centers

supply and draws current from 30 mA
to 45 mA, depending on the operating
frequency. An internal 0.1-uF bypass
capacitor decouples noise from the dc
supply bus.The H3242 comes housed
in a type-H stainless-steel can that
measures 0.5 by 0.5 by 0.215 in. In
OEM quantities, the H3242 is priced
at $24.50. AB

MF Electronics Corp., 10 Commerce
Drive, New Rochelle, NY 10801 ; (800)
331-1236; www.mfelectronics.com
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3-V PAs Target DCS-1800
And PCS-1900 Handsets

While the TQ7541 is a high-efficiency
power amplifier developed for DCS—
1800 handsets operating in the 1710-
to 1785-MHz frequency range, the
TQ7641 is optimized for the PCS-1900
phones operating in the 1850- to 1910-
MHz uplink band. Based on a low-volt-
age gallium-arsenide (GaAs) MES-
FET process, the new power
amplifiers operate from a single 3-V
supply. The units amplify GMSK
(Gaussian minimum-shift keying)
modulated signals, and provide a satu-

rated output power of 32 dBm. Typical
power-added efficiency for the
TQ7541 is 45%, and 44% for the
TQ7641. To achieve this performance,
the RF amplifiers integrate a three-
stage PA with on-chip negative volt-
age generator, bias control, supply

\ b'(
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management logic, baseband inter-
face, and 50-Q matched input. Both
the power amplifiers are housed in 20-
lead plastic TSSOPs. Pricing is $5.59
in lots of 10,000 units. AB

TriQuint Semiconductor, 2300 N.E.
Brookwood Parkway, Hillsboro, OR
97124, (503) 615-2000; Internet:
www.friquint.com. CIRCLE 559
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Low-Voltage Rail-To-Rail
DACs Have Fast Settling Time

Analog Devices offers three 8-bit rail-
to-rail digital-to-analog converters
(DACs) that feature fast settling time
and low power consumption. The
DACs are targeted at applications
such as battery-powered instruments
and programmable attenuators. All
devices operate over a supply range of
2.7to55V.

The dual AD7308 is a single-supply,
general-purpose DAC featuring on-
chip precision output buffers with true
rail-to-rail output. It consumes 5 mW
at 3 V, and has a 1.2-us settling time
(typical). The single AD7801 and the
dual AD7302 offer the same features
and settling time, but with respective
typical power consumptions of 1.75
and 3 mA at 3.3 V. The AD 7303 comes
in an 8-pin micro-SOIC, and is priced
at $2.35 in 1000-piece quantities. The
AD7302 and AD7801 are packaged in
20-pin TSSOPs and are priced at $2.00
and $1.80, respectively. LM

Andlog Devices Inc., Ray Stata Tech-
nology Center, 804 Woburn St., Wilm-
ington, MA 01887, (617) 937-1428;
www.analog.com. CIRCLE 560
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=== COMPENSATES SENSORS TO 0.1% ACCURACY

Eliminate Bulky Front-End Circuitry
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Simplify sensor manufacturing with Maxim's new signal-conditioning ICs. The highly-integrated MAX1457/MAX 1458 provide
digital compensation for linearizing piezoresistive sensor outputs. Alternatives to manual adjusting of trim pots, these devices
greatly simplify and accelerate the process of manufacturing compensated sensors by digitally adjusting offset, offset TC,
full-span output (FSO), FSO TC, and linearity. The MAX1450 is a low-cost sensor building block.

‘* PART ACCMRACY" FEATURES

(%)
‘ MAX1457 01 Current Source, PGA, 5 Adjustment DACs, Temperature ADC, Auxiliary Op Amp
'71\4AX745g" ' 1.0 ' Current Source, PG‘TA, 4/ Adjjstr;ent DACs, Temperature Sensor, On-Chip EEPR(SMA‘
’ MAX1450" [ 1¥0 iy | Ciurreint Source, PGA - .‘

*Accuracy is limited by inherent repeatability of the sensor error.  **Future product—available after May, 1998

D FREE A/D Converter Design Guide—Sent Within 24 Hours! FREE FULL UNE DAVA SATALOG
bore = Includes: Data Sheets and Cards for Free Samples ON CO-RoM
=% '1 CALL TOLL-FREE 1-800-722-8266 for a Design Guide or Free Sample
2 H; i . 6:00 a.m. - 6:00 p.m. Pacific Standard Time

http://www.maxim-ic.com

MAXI/
7 I For Small-Quantity Orders Call (40&)’37—7600 ext. 3468 ! I

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders.

Distributed by Allied, Arrow, Beil, 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, Spezial-Electronic KG; Denmark, Arrow Denmark A/3; Finland, Berendsen Components Oy,
France, Maxim France, Distributors. Maxim Distribution, ASAP; Germany, Maxim GmbH, Distributors: Maxim Distribution, Spezial Electronic GmbH; Ireland, FMG Electronics; Raly,
Maxim Italy, Distributor: Esco ltaliana 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.
MAXIM is a registered trademark of Maxim Integrated Products. © 1998 Maxim Integrated Products
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NEW PRODUCTS

TEST & MEASUREMENT

Signal Analyzer Boasts 100-kHz
Bandwidth On 2 Channels

The SR785 dynamic signal analyzer
features a true, two-channel, 100-kHz
real-time bandwidth, a noise floor of
—160 dBVrms per root Hertz, a 90-dB
dynamic range in FFT mode, and a
145-dB dynamic range in swept-sine
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mode. Basic measurements include
FFT, order tracking, real-time octave
analysis, swept-sine correlation,
time/histogram, and time capture
mode. The instrument uses a separate
16-bit converter for each channel so
two-channel measurements can be
made to 102.4 kHz. Users can define
math functions to perform just about
any time-, frequency-, or amplitude-
domain measurement.

The unit’s low-distortion source
(-80 dBc) generates sine, two-tone,
white and pink noise, burst, chirp, and
arbitrary waveform outputs. Standard
data memory is 8 Mbytes, expandable
to 32 Mbytes, and frequency resolution
is up to 800 lines. Data-analysis capa-
hilities include band, sideband, and
harmonie analysis and pass/fail testing.
The SR785 costs $10,950. JIN

Sanford Research Systems Inc., 1290-
D Reamwood Ave., Sunnyvale, CA
94089; (408) 744-9040. CIRCLE 561

Portable 5-Slot VXI Chassis
Are Small And Lightweight

The CT-300 series five-slot, C-size
VXIbus mainframes were designed
for easy portability, with light weight
and a very small footprint. The units
feature a modular plug-in power sup-
ply and fan assembly and are available
in both ac and de versions. All supply
lines are monitored, fused, and avail-
able to the user to drive the unit under
test. With the company’s VXIbus
Modular Instrumentation Platform,
the five-slot mainframes can hold up to
12 high-performance instruments.
The CT-300 chassis costs $3400. Deliv-

ery is in four to six weeks. JN
VXI Technology Inc., 17912 Mitchell,

Irvine, CA 92614, (714) 955-1894; fax

(714) 955-3041; www.vxitech.com.
CIRCLE 562

RS-232 Powers 8-Channel,
Network-Capable 1/0 Card

The TSAH7BA is an RS-232-powered
eight-channel analog interface card
based on Dallas Semiconductor’s 1-
Wire technology. Users can configure
each channel individually as a 0- to 5-V,
12-bit analog input. The board in-
cludes a multidrop controller that pro-
vides a unique 64-bit registration
number that ensures error-free selec-
tion and absolute identity of the de-
vice. This technology virtually elimi-
nates addressing confusion.

The card connects directly to 7B-se-
ries industrial standard analog isola-
tion backpanels and modules. The
built-in RS-232-to-1-Wire interface al-
lows network expansion for driving up
to 200 1-Wire devices over as much as
2000 ft. of CAT-5 twisted-pair cable.
All data transfers are CRC 16 error
checked. The included DDE driver of-
fers interfacing to most Windows ap-
plications. Call for price and availabil-
ity information. JN

Point Six Inc., 138 E. Reynolds Rd.,
Suite 201, Lexmgron KY 40517; {606}
271-1744; fax (606) 271-4695;
www.pointsix.com. CIRCLE 563

14-Bit Data-Acquisition Card
Has Fast Sample Rate

The DI-410-PGH data-acquisition card
offers 16 single-ended (eight differen-
tial) analog inputs with 14-bit conver-
sion. It also has dual 14-bit digital-to-
analog outputs and eight digital 1/0
channels. All calibration is done elec-
tronically. For high-speed data acquisi-

tion, the card has a 15,000-sample FIFO
buffer. The ISA-based unit features an
on-board 32-MIPS digital signal proces-
sor. Maximum acquisition speed is
125,000 samples/s using burst mode to
minimize channel skew. Users can inde-
pendently program each channel for
sample rate; gains of 1,2, 4, or 8; and sin-
gle-ended or differential configuration.
Also each channel can be in average,
maximum, minimum, or last-point
mode. The card comes with a software
development kit for Windows and DOS;
the WinDag/Lite data-acquisition, play-
back, and analysis software; and Win-
DAQ Waveform Browser. LabVIEW,
TestPoint, and HP VEE drivers are in-
cluded. The DI-410-PGH card costs
$1195. Delivery is from stock. JN
DATAQ Instruments, 150 Springside
Dr., Suite B220, Akron, OH 44333-2473;
( 800) 553-9006; {330) 668-1444; fax
(330) 666-5434; i .com;
www.dataq.com. CIRCLE 564

VXI-based Acquisition Line
Sports High Channel Counts

The ProDAQ Series is a new VXIbus-
module platform for data acquisition.
Based on the 6700 Series mother-
boards with up to eight interface ports
for function cards, one VXI slot can ac-
commodate 384 digital I/0 channels,
192 analog input channels, or 128 ana-
log output channels. Those channel
counts can be multiplied by 12 for a 13-
slot mainframe with one slot 0 module.
The first products in the series include
the 6753 motherboard module and
three function cards: the Type A with
48 digital 1/0 channels, the Type C
with 24 16-bit analog inputs, and the
Type D with 16 16-bit analog outputs.

The motherboard’s comprehensive
trigger matrix allows systems to han-
dle nested trigger requirements. The
function cards provide an autonomous
data-acquisition mode, permitting a
complete scan of data to be performed
in hardware without software inter-
vention. The ProDAQ modules come
with full-function VXIplug&play-
compatible drivers and operate with
LabWindows/CVI and LabVIEW.
Prices start at $1695 and delivery is in
8to 12 weeks. N

Racal Instruments Inc., 4 Goodyear
St., Irvine, CA 92618; (800) 722-2528;
fax (714) 859-7139; Internet:
www.racalinst.com. CIRCLE 565




IS FLASH SMASHING EPROM?

At Tower Semiconductor, we believe there is
,. - room for both in your embedded designs.

From the smallest EPROM to the tiniest flash, embedded memory is a Tower speciaity and it's in
production now.

What are you missing if you don’t have a relationship with Tower?

* The industry’s smallest EPROM with a cell size of only 1.6 square microns.

A no-compromise manufacturing process optimizing both logic and memory.

* Tower-supplied memory blocks enhanced by peerless test and integration services.
» Superior voltage range operation of 2.7 to 5.5 volts.

* Semiconductor contract manufacturing services fitted to your needs.

Put the power of Tower's embedded EPROM modules into your design today. Then let Tower give
you an idea of what flash can do for your future-generation designs.

Call Tower Semiconductor at (408) 651-5500 or visit our web site at www.TowerSemi.com.

TOW=,

— "  SEMICONDUCTOR USA INC.

——

4320 Stevens Creek Blvd., Suite 195 = San Jose, CA 95129 » Tel: 408.551.6500 a Fax: 408.551.6509

P.O. Box 619 w Migdal Haemek 23105, Israel = Tel: 972.6.6506355 / 611 w Fax: 972.6.6547788
READER SERVICE 203
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NEW PRODUCTS

COMMUNICATIONS

First Dual-Band RF Chip Set For
CDMA Cellular /PCS Phones

Code-named “Planets,” the world’s
first dual-band integrated RF chip set
enables designers to slash the cost and
size of handsets that can operate both
in the 900-MHz cellular band and the
1.9-GHz PCS band. Consisting of an
RF front end, an IF demodulator, a fil-

ter ASIC, a transmit device, and a
baseband and audio interface, the five
ICs perform all of the transmit and re-
ceive functions required to implement
the RF section of an IS-95 CDMA-
based phone. The Planets chip set in-
terfaces directly to Qualcomm MSM2-
compliant and other CDMA baseband
processors. This provides an antenna-
to-microphone solution that can oper-
ate at supply voltages as low as 2.7 V.
Each of the five ICs in the chip set is
named after one of the planets in the so-
lar system. Venus is an RF receiver
equipped with dual ports to accommo-
date both 900-MHz and 1900-MHz in-
puts, as well as two local oscillators and
buffer amps. Saturn is an IF receiver
equipped with selectable IF input
buffers that can be used for both IF
CDMA and FM SAW filter outputs. It
incorporates AGC amps that provide —
45 to +50 dB of gain. Jupiter is a CDMA
and FM I/Q filter designed for low volt-
age operation. It employs a gyrator-
based filter to provide low in-band and
eliminate the problems associated with
on-chip inductors or off-chip passives.
The Pluto chip interfaces the RF
front end to the baseband processor
section. It consists of a set of ADCs and
DACs, plus two VHF synthesizers.
The interface converts analog 1/Q sig-
nals to equivalent digital bit streams in
the receive direction, and reconstitutes
outgoing digital signals back into ana-
log form for processing by the RF sec-
tion. Moon is a dual-band transmit cir-
cuit that includes an on-chip active

upconversion mixer and active filter.
AGC functions are split between the
RF and IF sections to improve perfor-
mance and reduce cost. An extensive
set of application notes, development
and debug software, evaluation boards,
and reference designs also is available.
Due in early April, the Planets chip
set is housed in SSOP and QSOP pack-
ages. Pricing is $67.16 in quantities of
10,000 units. LG

GEC Plessey Semiconductors, 1500
Green Hills Rd., Scotts Valley, CA
95067 attn: Andrew Burt (408) 438-
2900; www.gpssemi.com.

CIRCLE 566

Low-Power GPS Receiver Chips
Love Tough, Tiny Applications

Designed for GPS applications where
space, power, and signal quality are
scarce, the SiRFstar/LX chip set uses
advanced DSP techniques and strict

power management to maximize bat-
tery life. Drawing 10% or less of the
power required by conventional re-
ceivers, the receiver brings position
awareness to such unlikely places as
cellular phones, PDAs, and other
handheld devices.

The chip set consists of three com-
ponents: the GRFX/LX, a front-end
RF chip; the GSP1/LX, a GPS signal
processor chip; and the GSW/LX soft-
ware package. The GRF1 RF front
end converts GPS signals from the
1.675-GHz carrier frequency into
baseband signals. To save power, cost,
and space, the GRF'1 incorporates an
on-chip VCO and an interface that
connects directly to most passive and
active antennas.

Its companion chip, the GSP1, em-
ploys a parallel-processing DSP archi-
tecture that’s been optimized for GPS-
related functions. The 12-channel
receiver has an on-chip bus that con-
nects it to a pair of integrated UARTS,
a host CPU interface, a memory con-

troller, and a baseband RF interface. l
When running with its modular soft-
ware, it can produce up to 10 position
fixes per second. Other modules in-
clude a customer-controllable receiver
manager, tracking loops, data demod-
ulation, navigation filtering, a stan-
dard API interface, and drivers for
PC-oriented applications.

To cope with difficult urban envi-
ronments, where buildings often ob-
struct much of the sky, the SiRFstar
architecture can maintain position
awareness for short periods using a
single satellite, and reacquire others
in as little as 100 ms. The device’s sig-
nal-processing capability lets it effec-
tively eliminate multipath signals in
urban areas and pull in weak signals
(as low as —180 dBw) that are attenu-
ated by trees in rural areas.

Available now, samples of the
SiRFstar/LX are available now, with
full production slated for the first
quarter of 1998. Pricing is set at $29.95
each in quantities of 10,000 pieces. A
complete software/hardware develop-
ment kit also is available for $995. LG

SiRF Technology Inc., 3970 Freedom
Circle, Santa Clara, CA 95954, (408)
980-4700; fax (4080 980-4705;
www.sirf.com. CIRCLE 567

Ultra-Low Power PLL
Pumps 1.2 GHz At 1 V

Fabricated in Ultra-Thin Silicon
(UTSI) technology, the PE3292, a 1.2-
GHz/550-MHz dual fractional-N
phase-locked loop (PLL), provides a
precise, low-power frequency source
for nearly any handheld wireless prod-
uct. It can operate with variable
prescalar supply voltages downto 1V
for low-power operation. Typical
power consumption is only 3.9 mW
when the RF PLL operates at 900
MHz and the IF PLL is at 300 MHz. |
The fractional architecture provides
excellent phase noise and very small
step sizes. Built-in spur compensation
ensures that no external tuning is re-
quired. Housed in a 20-pin TSSOP, the
PE3292 will begin sampling in the sec-
ond quarter of this year. Pricing will ‘
be announced soon. LG

Peregrine Semiconductor Corp., |
6175 Nancy Ridge Dr., San Diego, CA |
92121, (619) 455-0660, fax (619)
455-0770; www.peregrine-semi.com.

CIRCLE 568




har-bus®64 New 160 Pin
Connector For VME64

New series satisfies the new 64 bit com-
puter architecture’s requirement for higher
speeds, more I/O and additional function-
ality. Offering a five row connector solution
that is 100% backward compatible with the
popular 96-pin Eurocard connectors, the
new har-bus® 64 has 160 pins with pre-
leading contacts for live insertion. New
contact rows can be used to improve sig-
nal speed of VME bus and as ground con-
tacts. Current 96-pin Eurocard connectors
mate to the 160 pin connectors, allowing
all PCB's to be used in new or existing
backplanes.

READER SERVICE 234

har-pak®
2.5MM

High Density
Connector

System
Developed
backplane and
daughter board
applications in mod-
ern rack systems.
The 5 row 2.5 mm
connector design
offers solderless
PCB terminations, optimum utilization, of
space three dimensional modularity, high
contact density, EMI protection, and the
ability to double-side surface mount com-
ponents on daughter cards without loss of
a 15mm card pitch. The har-pak connec-
tor system permits using a three dimen-
sional 2.5mm grid. Only one connector
style is required to solve your power, Sig-
nal, ground, and high data rates, simplify-
ing the design and manufacturing of future
systems. The compliant pin technology uti-
lizes the same 1mm plated through hole
standard for many DIN 41612 compliant
pin technologies. Consistency in design
uses the many years of manufacturing and
design experience already available.
These attributes combined can lead to
new advancements in board-level designs:
15mm card pitch with double-sided sur-
face mounted daughter cards, butterfly or
mid-plane techniques, modular design
both horizontally and vertically, low num-
ber of system components combination
with other standardized packaging sys-
tems, and lower applied costs.
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New SEK “Press’n Snap” Press

in Header

Low profile press-in headers can be added
to single or double-sided surface mount
printed circuit boards any time after reflow.
Press-in terminations of the two row .100”
pitch headers permit easy installation into
plated through holes without soldering.

for

Removable temporary inserts allow any
flat die to press the connectors. The
straight header is shrouded by four plastic
walls and available in versions from 6 to
64 contacts. The mating connectors are
flat ribbon terminated socket connectors
from HARTING’s SEK range. These can
be latched to the headers by using the
locking levers installed onto the strain
relief. The levers secure the socket con-
nector to the end walls of the

header. Placing the !ocking levers on the
socket instead of the PCB header saves
valuable board real estate.

READER SERVICE 235

Now HARTING, Inc." 8
offers you even 3
greater flexibllity vith

the expanded har-bus”

product line for Industrial

Bus Connectors. HARTING
expertise supports advanced
Bus architectures for VME,
VME64x, CompactPCl and more.

har-bus 64 meefs all requirements for the
new VMEG64x Bus System including 3.3v power,
hot swap and more 1/O. har-bus™ 64 improves
standard 96 pin Eurocard signal integrity and
speed performance. har-bus™ HM brings
HARTING to the 2.0 mm connector market o
satisty the requirements for VME64x and
CompaciPCI”. har-bus” € extends our volume
production experience with optimized 96 pin

female Eurocard connectors for all applications

New developments being released soon include

har-bus™ S - internal switching connectors for
96 pin femate Eurocard and expansion of
VME64x {160 pin connector).

HARTING is committed to supporting the Bus

market and meeting your needs. Our application
engineers are readily available to help you meet

your system design requirements. HARTING is an
active member of VITA, PICMG ™ and IPC.

<
&

NEW HIGH DENSITY MICRO-
COAXIAL CONTACTS

Designed for high speed data transfer
rates. Can be used in the iec 1076-4-2
2.5mm High Density connector system,
har-pak® Provides more space efficiency,
high frequency capability, easy handling,
low applied cost and application with cur-
rent equipment and emerging metric
equipment practices. Designed for PCB
termination on both daughter card to back-
plane connection; allowing users to bring
signal directly into the backplane without a
cable transition.
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har-bus S

Call, Fax or write for complete information.

HARTING

HARTING, Inc. of North America

1370 Bowes Rd., Elgin, IL 60123

Telaphone: 847 741-1500 FAX: 847 741-8257
E-mail: more.info@HARTING.COM
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Preamble, the Performance
Leader in Differential Measurement.

Microvolts to Kilovolts!

Model 1822
DC-10 MHz
X1000 Gain

16 upper & lower
BW limits

./\/.PREAM
INSTRUMENTS

Preamble 1800 Series stand-alone
differential amplifiers are designed to
function as signal conditioning pre-
amplifiers for your oscilloscope, spec-
trum or network analyzers.

Model 1855 combines Gain, High
CMRR, Very Fast Overdrive Recovery and
Wide Common Mode Range to simplify
direct measurement of such difficult
signals as a switching supply upper gate
drive.

Model 1822’s X1000 Gain can extend
your scope’s sensitivity to 1uV div and
includes a full complement of upper and
lower bandwidth limits. Strain gauge,
bio-medical and other physical
parameters are well within the reach of
the 1822.

Preamble XC Series Differential Probes
give the user a choice of X1, X10, X100
and X1000 attenuation factors and
circuit loading as low as 92 meg 4.5 pF.
They facilitate differential measurements
from microvolts to kilovolts

REAMBLE

INSTRUMENTS

ATTENATCN

The 1800 Series sport the industry’s
widest common mode range; limited only
by the probe’s voltage rating.

Measurements in off-line switching power
supply primaries become safe, accurate
and easy-to-make.

CONVENTIONAL

A power supply’s highside FET gate (0
source signal
as seen on a
ground ref-
erenced scope.

DIFFERENTIAI
The 1855 rejects the line voltage and
high dv'dt signal, cleanly displaying the
upper and lower gate drive signals.

P.0.Box 6118

Model 1855
DC-100 MHz
X10 Gain
Very fast

reCoven
LCCOVLD

Preamble’s 1800 Differential Amplifier
Series low noise, wide common mode range
and Precision Offset Generator allow
minute portions of very large signals (o be
examined with 5 digit resolution.

The generator acts as a precision position
control and extends your scope position
range to over * 150,000 divisions; the
industry’s tallest display!

CONVENTIONAL

A scope lacks sufficient position range and
lacks the ability to recover from overdrive to
allow detail of
this +9 volt
DAC signal to

be scen. N _ AN
b \
LI TR RL R
b~} "\\! N
~ l

N | 4
1 f"'\,_ -

IR -
DIFFERENTIAL

The 1800 Serics allow the individual DAC
steps to be examined at any point on the
wave-form and measured to 5Y2 digit
resolution.

Preamble Instruments, Inc
Beaverton, OR 97007-0118

(503) 646-2410, 800-376-7007
FAX: (503) 646-1604
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DESIGNERS’ DISTRIBUTOR SHELF

Distributors Boost Product Lines
With Semiconductor Offerings

several semiconductor companies

and distributors have opened new
avenues for designers. Hamilton Hall-
mark is now offering Hitachi Semicon-
ductor (America) Inc.’s full line in
North America. EBV Electronics Inc.
became Scenix Semiconductor Inc.’s
North American distribution partner.
Peregrine Semiconductor Corp.
signed on with Insight Electronics.
And, All American Semiconductor
Inec. is distributing products from
SMART Modular Technologies Inc.
and Clear Logic Inc.

“We are extremely excited about
our new relationship with Hitachi,”
says Steve Church, president of Avnet
OEM Marketing Group, which in-
cludes Hamilton Hallmark. “We antic-
ipate that with Hitachi’s leading tech-
nology products and Hamilton
Hallmark’s expertise in technical sup-
port and value-added services, we will
be able to increase our combined value
to our broad customer base.”

At Scenix Semiconductor, Steve
Leung, chief executive officer and co-
founder, notes that “EBYV is exactly
the distribution partner we were look-
ing for to help us grow our design base
and open doors with new customers in
North America. Not only will they
stock and distribute our SX series of
microcontrollers, but they’ll be able to
use their engineering-focused ap-
proach to help customers in the devel-
opment phase of their designs.” He
says this would be particularly impor-
tant for embedded applications of the

Strategic partnerships between

8-bit device.

Insight’s exclusive agreement with
Peregrine Semiconductor includes the
latter’s high-performance ICs de-
signed for the wireless and satellite
communication markets. “We're ex-
cited Peregrine now has the distribu-
tion sales power of a giant like In-
sight,” says Milt Miller, Peregrine’s
director of sales. “Insight’s demand-
creation approach will be instrumental
in helping us reach and serve cus-
tomers who have our UTSi [Ultra-
Thin Silicon] CMOS RF product line,”
Miller continues.

The agreement with SMART Mod-
ular Technologies “enables All Amer-
ican to effectively compete in a
greater percentage of the complex
memory applications, to include high-
speed SDRAM and high-density
flash memory module applications,”
according to George Parajohn, All
American’s vice president of market-
ing. “SMART’s other product seg-
ments, modems and embedded com-
puting, are synergistic with All
American’s flat-panel display solu-
tions. SMART gives All American
more options to help customers de-
velop comprehensive, embedded dis-
play solution products,” he says.

Clear Logic is a fabless manufac-
turer of ASICs, specializing in con-
verting FPGA-based designs into
lower-cost ASICs. The addition of the
startup company “complements our
offerings, which include FPGAs from
Atmel as well as ASICs from Atmel,
AMI, and Samsung,” said Papajohn.

M EDS Event Strives
To Grab Smaller Firms

One of the goals of this year’s Elec-
tronic Distribution Show (EDS) is to
attract the participation of the emerg-
ing smaller, hybrid distributors while
maintaining the event’s value for
larger manufacturers and distribu-
tors. The need for such emphasis
comes out of an EDS Task Force com-
prising EDS directors, trade associa-
tion executives, and staff, according to
the National Electronic Distributors
Association (NEDA).

The result is The Newcomers
Pavilion, which accommodates star-
tups, companies with small distributor
rosters, and other manufacturers who
want to try out the show without mak-
ing a major financial commitment.
Participants will get a mini-booth,
with a furnished semiprivate table-top
display for two of the three show days,
for $750. Organizers hope the new-
comer executives will use the third
day to tour the rest of the show. In ad-
dition, leaders of the Electronic Indus-
tries Association (EIA) Components

Group will mentor newcomers.

NEDA will hold its annual break-
fast on May 12, the show’s first day,
featuring a talk by Tom Connellan, an
expert on customer service. A break-
fast meeting also will be sponsored by
the Electronic Representatives Asso-
ciation (ERA) and the EDS on May 13
and, for the first time, the EIA and the
EDS will jointly sponsor a breakfast
meeting on May 14.

The EDS, cosponsored by the
NEDA, EIA, and ERA, will be held at
the Las Vegas Hilton. Registration is
free to NEDA members until May 5.
A $10 administrative fee will apply
thereafter. For more information, call

’ (312) 648-1140 or visit www.edsc.org.

B Lambda Goes Distributor Route,
Signs On With Time Electronics
For the past 50 years, Lambda

Electronics has been the sole source

for its line of power supplies. But that

has changed now, with the recent sign-
ing of an agreement that makes Time

Electronics the exclusive distributor

for Lambda’s power supplies in the

U.S., complementing the manufac-

turer’s direct sales efforts.

Ted Greene, Lambda’s director of
distribution, says Time Electronics
has the market penetration, services,
and information technology expertise
to transition customers from a direct-
supply relationship. “We feel that
Time Electronies has the resources
and market experience to help grow
our customer base, and help our cur-
rent customers adjust to a distribution
supply model,” Green asserts. “In ad-
dition, by offering a large number of
value-added services, including mate-
rials management, power-supply mod-
ification, and a variety of online ser-
vices, Time offers us exactly the kind
of customer support we want in a dis-
tribution partner,” he says.

Time Electronics president Burton
Katz says his company, a member of
Avnet’s OEM Marketing Group, was
“particularly delighted” about the
agreement, and cited Lambda’s broad
capabilities in both off-the-shelf and
custom power supplies. “This fits with
Time’s strategy of aligning itself with
the industry’s premier suppliers to
provide our customers with a com-
plete offering of interconnect, passive,
and electromechanical products,” ac-
cording to Katz.
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Download your

FREE working Demo Kit
from www.intusoft.com

Software that makes Transformer and Inductor Design Easy!
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New Circuit Design Tools
We found it!
The missing link for CAE software.

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

¢ Design Validator

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

Design Validator sets a new standard for project continuity and design verification. Use
the IsSpiced analog and mixed mode simulator to automatically test and record circuit
behavior. You can easily set limits and alarms that monitor design progress.

¢ Test Designer

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

¢ ICAP/4Windows

The Professional's Design Standard
Download your free lsSpice simulation kit, ¢
App notes and model libraries

—8—) from our Web Site:
intusoft www.intusoft.com

weem o1 Set that gets you started at
a reasonable price.

s Mt\s&w{;.cr;z =1
= |
m) il i
Net Lt Previe: ‘
. 1915u 2N2222
g ><>O - ge
Paamsler . Vake 7 R10 R11
RefDes Ul 330
Part number LAPLACE v
Modet! LAPLACEAT — ¥
Type -
Code Model s_der
Unknown type NODES
Node 1
Node2 15 ¢ ICAP/4Rx
Code Modet Paramete s .
nofset 0 The prescription for
gan 3141q s
px. reduced complexity, a
den_coeff 231 carefully crafted feature

Open Loop
" ISateToStat

¢ |ICAP/4Power

R1
5k

R1
10!

The Power Specialist's Standard

ICAP/4RF
The RF Specialist's Standard
P.O. Box 710 San Pedro, CA 90733-0710

Tel 310-833-0710, Fax 310-833-9658
email:  info@intusoft.com
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DISTRIBUTOR SHELF

B Pioneer Sets Up New Services

For Contract Manufacturers |
Recognizing the growth of the con-
tract-manufacturing industry, Pio-
neer-Standard Electronies has cre-
ated a new sales segment, Electronic
Manufacturing Services (EMS),
within its Industrial Electronics Div.
Through EMS, Pioneer will offer a
wide range of products and services, |
including information management,
enhanced market and product knowl-
edge, and supply-chain solutions.

“Contract manufacturers’ needs
are changing because the market is in-
creasingly outsourcing more business
and services to them,” says Tom Pit-
era, vice president of sales for the In-
dustrial Electronies Div. He noted
that econtract manufacturing is pre-
dicted to be a $125 billion business by
2000.

EMS will serve as an additional
channel for Pioneer’s suppliers to
reach this market segment. The ser- |
vice will provide a full complement of
electronic components, including
semiconductors and interconnect and
computer products. It also will offer
automated quote-and-order manage-
ment response systems, develop a ’
knowledge center for worldwide pric-
ing, and provide inventory logistics
support. The new business unit will be
headed by Gary Miller, EMS segment
vice president.

B Specialty Distributor Brings

Parts Catalog Online

Richardson Electronics, LaFox,
I11., has launched RELL Online, an
electronic catalog containing a data-
base with information on more than
100,000 parts used by a variety of
niche markets. Through the com-
pany’s web site (uwno.rell.com), users
can perform searches by part number
or parameters; find source-related
part information; and view datasheets
for electron tubes, RF and microwave

| components, power semiconductors,

display products, and CCTV and secu-
rity equipment. Later in the vear
users will be able to check inventory
levels and place orders.

Compiled and edited by John
Novellino, jnovellino@penton.
com, (201) 393-6077.




Rome wasn't
built in a day.
Your ASIC can bhe.

The industry’s first and only true ASIC alternative.

Fully programmable, 40,000 system gates, 80 MHz performance, on-chip RAM, and
complete software and core support starting at under $3.00. Fully PCI compliant in
both 5 and 3.3 volt versions.

Bottom line? The ASIC of tomorrow is available today, and your local distributor is the
perfect forum to learn more about it.

vwww.Xilinx.com
X XILINX

The Programmable Logic Company™ READER SERVICE 230

Marshall &4 HORTTONS

iesight
1-800-261-9602 Ext.3225 www.marshall.com  1-888-488-4133 www.insight-electronics.com 1-888-747-NUHO www.nuhorizons.com




Now you only need
One module for your Isolated

Power Factor Corrected
AC-DC applications...

STANDARD SIZE
(4.67X2.5” X .5")

e Power Factor Corrected

e Up to 200 Watts DC Power

e Universal AC Input Voltage
(85 to 265 VRMS, 47-400 Hz)

e 9 to 48 VDC lIsolated
Regulated Outputs

e 380 VDC Tap Available

See PICO'’s full Catalog immediately
on the Internet
http://www.picoelectronics.com

or send direct for
FREE 160 pg. PICO Catalog
featuring DC-DC Converters, AC-DC Power Supplies,
Transformers, Inductors

[_—
For immediate engineering assistance —Call Toll Free (800) 4317-1064 &l

PICO Electronics, Inc. el

143 Sparks Avenue, Pelham, NY 10803-1837 ® 914-738-1400 ® FAX 914-738-8225 I E
Internet: http://www.picoelectronics.com @® E-Mail: HLSC73A@prodigy.com
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HomE PAGE WEB SITE

Welcome to the

LatticeISP"Revolution

Sales Literature Support Indax Search

Take the Tour!

See how Lattice
ISP products can
save you time

and money!

http://www.latticesemi.com

el.omron.com
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http://www.mill-max.com

SOLUTIONS FOR PRECISION
FREQUENCY CONTROL

—— -

PIEZO

CRYSTAL I COMPANY

www.piezo-crystal.com

Find a guide to products, the full collection of
papers, helpful hints, capabilities overview,

ordering information. VISIT TODAY!

POWER SUPPLIES

http.//www.toddpower.com

Power Supply
Solution Provider

LAMBDA /\

www.lambdapower.com

“On-Line” & “Easy To Fing"
Interconnect Components - Electronic Hardware

WebSite: http://www.keyelco.com TIf: (800) 221-5510
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ELECTRONIC DESIGN CATALOG/LITERATURE REVIEW

GIANT NEW SWITCH CATALOG
APEM’s new 420 page full- [
line catalog is packed with their
switch offerings. New products
added: toggles, rockers, push-
buttons, tacts, keys, industrial
controls, DIPs, rotary DIPs, mi-
cro-limits, pushwheels, slides,
keyboards, sealing boots. Many
state-of-the-art switch models
featuring process compatibility,
surface mounting technology & |
electrostatic discharge with-
standing. APEM Tel: 718-246-
1007, Fax: 718-245-4531, URL: [
http//www APEM.com
E-Mail: info)@APEM.com

ELECTRONIC TOOL KITS
Specialized Prodwects

CASES, TOOLS AND
TEST EQUIPMENT, SPC's
FREE 384-page color cata-
log features 100+ installa-
tion, field service and repair
tool kits. Modified and cus-
tom kits available. Elec-
tronic test equipment in-
cludes DMMs, datacom
testers, oscilloscopes, power
analysis equipment, bench-
top test equipment and
more. Phone: (800) 866-
5353; FAX: (800) 234-5353.

CIRCLE 251
SPECIALIZED PRODUCTS CO.

LOW-COST 16-BIT CONTROLLERS
Easy to program in Bor-
land/Microsoft C/C++. Low
Cost, High Quality, Reliable,
Compact. More than 20 con-
trollers with ADC, DAC,
solenoid drivers, relay, PC-
104, PCMCIA, LCD DSP mo-
tion control, 10 UARTS, 100
1/Os. For industrial control
testing, data acquisition, etc.
Custom board design. Save
time and money! Phone: 530-
758-0180; FAX: 530-758-
0181; tern@netcom.com;
http//www.tern.com

TERN INC.
FREE VXI SOLUTIONS GUIDE |

The 1997 VXI Solutions 3
Product Guide is a catalog y_x,l, '509! _
and technical reference fea- -
turing product information
on controllers, software, and
our new VXI-DAQ instru-
ments. VXI Solutions also in-
cludes a directory of over
twenty VXI system experts
from our Alliance program.
Phone: (612) 794-0100; (800)
433-3488 (U.S. and Canada);
Fax: (512) 794-8411; e-mail:
info@natinst.com;
www.http//www.natinst.com

NATIONAL INSTRUMENTS

PRODUCT SELECTION GUIDE

CP Clare has published a
new 32-page product selec-
tion guide to provide engi-
neers with easy reference
for their Advanced Mag-
netic Products, Circuits,
Reed Relays, and Switches,
and Surge Protection Prod-
ucts. Call 1 800 CPCLARE
or visit www.cpclare.com

CIRCLE 260
CP CLARE CORPORATION

SERIAL AND TCP/IP DATA ACQUISITION
The Software Wedge ™
products direct signal
(RS232, RS485, RS422) or
TCP/IP data from any in-
strument into any Win-
dows 3.x, 95 or NT applica-
tion—Excel, MMIs,
statistical and control appli-
cations. Collect data from
and control any instru-
ments. 800-722-6004; Fax:
215-763-9711; Tel: 215-763-
7900; www_taltech.com

TAL TECHNOLOGIES, INC.

and Servo Products.
Hansen offers DC and Step-
per motors. DC motors are
used in automotive, office
machine, and computer pe-
ripheral industries. Stepper
motors are designed for pre-
cision motion control applica-
tions like computer peripher-
als, office machines and
HVAC. Hansen is ISO 9001-
94 registered. Sales phone
(812) 385-3415. Fax (812)
385-3013.

CIRCLE 252
HANSEN CORP.

1998 FLAT PANEL DISPLAY SOLUTIONS
1998 Designer’s Guide of- ["—___—‘_‘
(s

fers the latest color dis-
- DESIGNER'S GUIDE

plays, touchscreens, mount-

ing options, and MMX-

Pentium SBCs. Computer st by~ o~
Dynamics, Greenville, SC,
voice: (864) 627-8800; fax:
(864) 675-0106, email:
sales@cdynamics.com, web:
www.cdynamics.com.

CIRCLE 255
COMPUTER DYNAMICS

NEW MICRO PITCH APPLICATIDN GUIDE
Samtec’s Micro Pitch Ap-
plication Guide. The booklet
is divided into the following
sections: Module-to-Board,
Display Modules, Micro
Storage Systems, Expan-
sion Bays, micro and zero
profile applications and one-
piece connectors. For more
information contact Samtec,
Inc., P.O. Box 1147, New Al-
bany, IN, 47151-1147.
Phone: 800-SAMTECS, or
Fax 812-948-5047. Internet:
www.samtec.com

SAMTEC

IC CATALOG ON CD-ROM
Send for a new electronic
databook from Allegro.
Products include motor
drivers, intelligent power
ICs, Hall-effect sensors, and
mixed-signal ICs. Call (508)
ALLEGRO or visit us at
www. allegromicro.com

Electronic
Data Book

AT YOOR FINER TIPS!

CIRCLE 261
ALLEGRO MICROSYSTEMS

TIME INTERVAL & FREQUENCY COUNTER
The SR620 Time Interval
Counter makes single shot
time measurements with 25
ps resolution as well as one-
fr

ments with 11 dlglt resolu-
tion. Interfaces include
RS-232, GPIB (IEEE-488)
and a printer port, which
provides a hardcopy output
of histograms or plots of
mean and jitter vs time.
SR620 Time Interval
Counter. (408) 744-9040.

CIRCLE 250
STANFORD RESEARCH SYSTEMS

DSP AND DATA ACQUISITION

Innovated Integration
manufacturers of high-per-
formance DSP cards with
extensive I/O capabilities
for ISA, PCI, Compact PCI
and stand alone applica-
tions. www. innovative-
dsp.com

CIRCLE 253
INNOVATIVE INTEGRATION

DATA CONVERSION PRODUCTS

DDC'’s extensive line of
data conversion products
and components for MIL-
STD-1553 Data Bus, Syn-
chro/Resolver, Commercial
Herospace, Power Hybrids
and Solid State Power Con-
troller applications is pre-
sented in this new, 544-
page catalog.

|| B—

|DDC
| ILC DATA DEVICE
| cORPORATION |

PRODUCT. CATALOG

CIRCLE 256
ILC DATA DEVICE CORP.

KEPCO POWER ASSEMBLY PROGRAM
Selection of front & rear
metering, connection, sig-
naling and adjusting panels
may be custom configured
for your needs. Brochure
146-1863 describes Kepco's
Power Assembly Program,
how to select modules, op-
tions available for your as-
sembly, how your system
will be configured & docu-
mented. Kepco Inc., Tel:
(718) 461-7000, email:
hq@kepcopower.com, .
www.kepcopower.com.

i SEPCO FORIR SRRENBLT PAORALY

gz

C&K’s EXPANDED BROADLINE CATALOG
C&K’s expanded Newton | g ]
Division Catalog #9801 is
the most extensive switch
catalong in the industry
with 360 pages of models
and options and process
compatible switches. C&K |
Components, Inc., 57 Stan- ‘
ley Avenue, Watertown, MA |
02172; Tel: (800) 635-5936 ’
|
)

or (617) 926-6400; Fax (617)
926-6846.

NIWIoE DIVISION

CIRCLE 262
C&K COMPONENTS, INC.
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NEW POWER SOLUTIONS CATALOG

The NEW 36-page Vicor
Express catalog details the
latest selection of DC-DC
power components. AC
Front Ends, configurable
power supplies, and custom
power services available
from Vicor Corporation.
Call us at (800) 735-6200 for
your free copy.

VICOR CORPORATION

ADVANCED EMC IMMUNITY TEST SYSTEM

Ability to easily perform in-
house EMC testing with a sys-
tem that meets and exceeds
the requirements for CE
Marking and other standards.
ESD, EFT, Surge, Dips & In-
terrupts and Magnetic Field
immunity tests not only meet
the mandated IEC and EN
standards, but surge levels of
up to 6k V allow additional
testing to ANSI, CCITT, and
UL standards. Call (978) 275-
0800, fax (978) 275-0850 or e -
mail sales@keytek.com.

LIGHT EMITTING DIODES

AND Division of Purdy |

Electronics announces its

1998 catalog. The AND

product line features: High Short Form Cotaley 998
performance ultra bright

Light Emitting Dtodes
LEDs with brightness up to — |
18,000 med/m? ; Colors from e

567 to 644 nm; and, Surface
mount and through hole.
Standard bright lamps and

displays available. Contact:

Bruce Bastl, Purdy Elec- m

tronics Corp., 720 Palomar pry

Ave., Sunnyvale, CA 94086. T )
408/523-8201. CIRCLE 269
PURDY ELECTRONICS CORP.

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 000
YOUR COMPANY

AMERICAN MICROSYSTEMS INC.

American Microsystems,
Inc. (AMI) provides proven
netlist conversion technol-
ogy and a true vectories flow
for synchronous designs.
With over 15 years of trans-
lation ASIC experience,
AMI has the greatest suc-
cess rate for all netlist con-
versions. For more informa-
tion on NETRANS
products, call 1-800-639-
7264 or visit our home page
www.amis.com

CIRCLE 274

AMI

1998 PRODUCT CATALOG

Catalog provides full spec-
ifications on our VME, PCI,
PMC and VXI product lines.
You'll also find helpful tuto-
rials, case studies and real-
life applications stories. Get
the latest information on the
broadest line of DSP proces-
sors, including our new C6x,
C80 and SHARC boards, ad-
vanced O peripherals and
world-class software tools.
(201) 818-5900, ext. 855,
http://www.pentek.com, e-
mail: info@pentek.com

PENTEK, INC.

CIRCLE 264

AVIATION AND SPACE RELAY CATALOG
Informative, illustrated T

catalog features the broad
range of aviation and space |
relays available from Hart- |

man, a div. of CII Technolo-
gies. Choose from high cur- |

rent AC/DC contactors in
standard configuration, ‘
true plug-in modules and |
!

4 CH Technalogies
P

power management func-
tions, Application assis-
tance and council available.
Contact: Dave Kraut, 419-
521-9570; 175 N. Diamond,
Mansfield, OH 44902

CIRCLE 267
HARTMAN Div. of Cll TECHNOLOGIES

HIGH VOLTAGE RF & DC RELAY CATALOG
Product Guide from Kilo- [l i

vac, a division of CII Tech-
nologies, features a broad
line of high voltage RF & DC
power relays and contactors.
Feature ratings and specifi-
cations on relays up to 70 KV
including QPL. Choose from
28 Vde 270 Vdc aerospace
power relays, contactors and
power controllers. Industrial
contactors to 750 Vdc. Con-
tact: Pat McPherson, 805-
684-4560; 550 Linden Ave.,
Carpinteria, CA 93013,

KILOVAC Div. of Cll TECHNOLOGIES

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. e-
mail: info@accutrace.com
Tel: 408-748-9600,
Fax: 408-748-1982

ACCUTRACE INC.

)
»
0
SAME D AY <

AMERICAN MICROSYSTEMS, INC.
The WavePlex Family, from
American Microsystems, Inc.
(AMI), are highly pro-
grammable baseband CMOS
ICs used to create low-cost re-
mote wireless links. WavePlex
Family includes transceiver,
transmit-only, receive-only,
and 802.11-compliant wireless
ICs, as well as supportive de-
1! boards and eval
tion radios. For information on
the WavePlex Family, call
(208) 234-6920 or visit our

AMI

CIRCLE 275

VRTX DEVELOPMENT SYSTEM

Mentor Graphics’ Microtec
Division provides the proven
VRTX RTOS, industry-stan-
dard XRAY Debugger and
optimizing Microtec C and
C++ Compilers. These prod-
ucts can be used individually
or together as an integrated
solution to develop a broad
range of embedded applica-
tions. For a FREE CD ROM
demo disk, visit our web site
at http//www.mentorg.com/
microtec/VRTX or call 1-800-
950-5554.

sorTwang

www menter

CIRCLE 265 \
MICROTEC DIV. OF MENTOR GRAPHICS

FULL LINE OF PROTOTYPING SYSTEMS
Each model in our full line [ne |
of systems has advanced fea- lﬂb
tures and capabilities to ;
meet the varied needs of pro-
totype circuit board fabrica-
tion. Tool speeds range from
a constant 20,000 RPM to
variable speed up to 60,000
RPM. Material such as alu-
minum and plastics can be
engraved as well as tradi-
tional materials like FR3
and FR4 and a wide variety
of RF materials as well. SEE
us at www.|pkfecadcam.com

CIRCLE 268

RUGGEDIZED KEYPAD SWITCHES

for Demanding Applica-
tions. Z Series ruggedized
sealed Keypad Switches are
designed to withstand ex-
treme environmental condi-
tions. Custom appearance
through keycap options, front
panel sealing that will with-
stand direct water spray per
1P67, protection to vandal-
proof levels. and resistance to
extreme shock and vibration.
Call: 847-428-7171; Fax: 847-
428-1956; www.ottoeng.com;
info@ottoeng.com

OTTO CONTROLS
BNC CONNECTOR

A/D Electronics’ free BNC
Connector features a variety
of BNC’s in different configu-
rations. This 10 page catalog
offers both 50 and 75 ohm
styles. The design engineer
can obtain complete specs, di-
mensional drawings and eval-
uation samples upon request.
A/D Electronics also supplies
a variety of interconnects for
the OEM. Phone: (253) 851-
8005 or Fax: (253) 851-8090;
www.adelectronics.com

CIRCLE 273

A/D ELECTRONICS

EOS Corp. offers a com-
plete line of miniaturized
switching power supplies,
from 24 Watts to 100
Watts, both internal and
external. For example: 100
Watts in & very small 1” x
3” x 5” form factor, convec-
tion cooled! Call 805-484-
9998. www.eoscorp.com

CIRCLE 276
EOS CORP.

ELECTRONIC DESIGN / MARCH 23, 1998
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ELECTRONIC DESIGN CATALOG/LITERATURE REVIEW

EMBEDDED COMPUTER PRODUCTS
Embedded
Computer Products

Gespac’s 1998 catalog fea-
tures a full line of 3U em-
bedded PCs, 68XX0 SBCs,
motion control and over 200
1/0 functions. The G-win-
dows GUI for real-time sys-
tems running. 0S-9 is also
offered. www.gespac.com or
Phone 800-443-7722

1998

GESPAC INC.

ENCLOSURES & ACCESSORIES

Bud Industries’ new
Standard Products Catalog
provides technical data and
ordering information on
over 3,000 products ranging
from large relay racks and
cabinets to desktop and |
portable instrument cases |
including a full line of |
NEMA and other plastic en-
closures. Also included is
information on computer
workstations, custom fabri-
cation and a wide range of |*
enclosure accessories.

BUD INDUSTRIES, INC.

THE SMARTEST PROGRAMMER..1v: i

The catalog covers our en-
tire product line and in-
cludes comprehensive sup-
ported device listings, all
available options and fea-
tures, and a complete price
list. For information, call
Yvon J. Blais Phone: (407)
649-3335, FAX: (407) 649-
3310

DATAMAN

WE SHIP PROTOS SAME DAY
Imagineering specialized
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 ap-
proved and more. e-mail:
info@magineering_pcb.com
Tel: 847-806-0003
FAX: 847-806-0004.

IMAGINEERING

TEST AND MEASUREMENT

Just because your budget [
is limited doesn’t mean your
test equipment has to be
limited, too. By leveraging
technology from HP’s high-
performance instruments,
the HP Basic Instruments
collection offers tools that fit
your budget without com-
promising quality. You'll
find all the fundamentals,
from power supplies to
DMMs to scopes. Call (800)
452-4844, Ext. 1831.
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HEWLETT-PACKARD CO.

INDUSTRIAL PC POWER SUPPLY

ICP Acquire Inc. is a
manufacture of single
Board computers, provide
Backplane, rackmount
chassis , and Industrial
Power supplies. Including:
3-20Slot BP, 386/486/Pen-
tium SBC, 3-20Slot chassis,
DC-12V/24V-48V PS and
85-265V AC PS. Contact
Allen, phone: 650-967-7168

ICP ACQUIRE, INC.

Industrial PC Power Supply

P [YIYTTY g
®
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ILLINOIS CAPACITOR CATALOG

This new catalog features
three new product lines and
many additions to existing
lines. Contains complete in-
formation on the company’s
axial and radial lead alu-
minum electrolytic, film, ce-
ramic and power capacitors.

knowledgeable capacitor se-
lection. Contains full specifi-
cations, useful formulas and
data, authorized distributor
144-pages. 847-675-

CIRCLE 278

POWER INTEGRATED CIRCUITS

The 7th edition Apex
Power Integrated Circuits
data book contains complete
product data sheets and ap-
plications notes for Apex
Microtechnology’s power
Amplifier PWM Amplifier
and DC/DC Converter prod-
uct lines.

Call: 1-800-862-1021; Fax:
1-520-888-3329 Email:
Prolit@TeamApex.com

Deltron’s full line catalog
presents many new products
including 1kW to 7.5kW T Se-
ries power factor corrected
front ends for telecommunica-
tions systems, DeviceNet
power modules, new genera-
tion modular F Series 0.99
power factor corrected switch-
ers and Moduflex® M Series
switchers. The catalog also de-
tails a full complement of time
tested hi-grade industrial and
commercial power supplies.
For free copy call 800-523-2332
or fax 216-698-2310.

DELTRON

CIRCLE 281

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

CIRCLE 000

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,
silicones and acrylics. One
and two part systems are
available. Tel 201-343-8983.

MASTER BOND INC.
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1760; fax 847-673-2850
ILLINOIS CAPACITOR, INC.
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DEVICE PROGRAMMERS & HANDLERS

The Data I/0 catalog is

the direct-order source of af-
fordable tools for users of
programmable devices.
From design software to de-
vice programming and au-
t ted handling sy H
the Data /O catalog offers
unbeatable values on the
high quality tools you need.
Call 1-800-332-8246, ext.
806

DATA /0

INTERCONNECT SOLUTIONS

This catalog enables design
engineers to easily locate the
correct adapters, clips and test
accessories. The catalog in-
cludes a Ball Grid Array Refer-
ence Guide along with informa-
tion on over 4000 ET products,
including emulator tools, logic
analyzer/scope adapters, pro-
gramming adapters, produc-
tion/test adapters, debugging
accessories, prototyping
adapters field-configurable

pters and custom adapters.
1-800-ADAPTER

www.emulation.com
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EMULATION TECHNOLOGY INC.

Ironwood Electronics’ pro-
duces a complete range of
Interconnect Solutions in-
cluding hundreds of adap-
tors: prototyping, test probe,
programming, and other in-
terconnect devices. For fully
compliant surface mount in-
terconnect test adaptors, we
offer a wide selection of high
quality solutions. We also
have custom design services
for unique solutions in pack-
aging. 612-452-8100 Fax
612-452-8400 www.iron-
woodelectronics.com

IRONWOOD ELECTRONICS
6050 I/0 With 1/Q

Octagon Systems has intro-
duced a new family of single
card industrial
called the PC Mlcrocon-
troller Series. The card fam-
ily combines the industry Ll
standard PC architecture
with industrial-class 1/0
and an extensive suite of
embedded software in a
small 4.5 X 4.9 package
rated from - 40° to 85° C.

[T
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OCTAGON SYSTEMS




ELECTRONIC DESIGN CATALOG/LITERATURE REVIEW

NEW SHORT FORM CATALOG

Omron’s Control Compo-
nents Short Form Catalog
contains 200-plus pages of
relays, switches, photomi-
crosensors, card readers,
photoelectric sensors, power
supplies, totalizers, digital
displays, temperature con-
trotlers and timers. Call 1-
800-55-OMRON. E-mail:
SFC2_EDLit@omron.com

TELECOM SOLUTIONS DATABOOK

Teltone's 224-page Data-
book features a wide range of
products for network inter-
face applications, including:
DTMF Receivers, DTMF
Transceivers w/Call Progress
Detection, MF Trunk Signal-
ing ICs, Call Progress Tone
Detectors, Line Sensing Re-
lays, test tools including
Telephone Line Simulators
and ISDN Line Simulators,
application notes, and more.
For your copy call 1-800-426-
3926 or 206-487-1515, E-mail
at info@teltone.com.

TELTONE

SOFT LOGIC SOLUTIONS WITH IOWORKS

This brochure outlines
VMIC's easy-to-use IO
Works ™ Soft Logic software
packages that combine device
drivers, communications,
monitoring and control, and
application development tools
into a completely integrated
development environment.
These Soft Logic solutions are
designed to comply with IEC-
1131-3 and the product can
support a wide variety of /O
products and targets. 800-322-
3616. httpJ//www.vmic.com

VMIC

OFF-THE-SHELF-OPTICS

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: (626)915-
5707, Fax: (626) 915-1379

ROLYN OPTICS CO.

SuperTAP™ Emulator for x86

The new standard in
high-end in-circuit emula-
tors, SuperTAP solves
tough hardware/software
integration problems, de-
bugs firmware and soft-
ware, maximizes embedded
system quality and perfor-
mance. Palm-sized, full pro-
cessor speed, easy set up, at
half the price of chassis-
based emulators 1-800-426-
3925.

APPLIED MICROSYSTEMS
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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
process by reducing manual
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.

LAY
m
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FREE TODD OEM POWER SUPPLY CATALOG

This NEW catalog fea-
tures the Power Factor Cor-
rected NMX series, Hot
Swap RMX 350 Series, &
DC Input DMX 500 Series.
1t also contains information
and specifications for over
175 highly-reliable, techno-
logically-advanced, stan-
dard, modified and custom
OEM switching power sup-
plies from 150 to 1,500
watts. Call 800-223-8633 or
Fax: 516-231-3473

TODD PRODUCTS CORP.

CIRCLE 295

CONFIGURABLE POWER SUPPLIES

MegaPAC supplies repre-
sent configurability at its
best. Each MegaPAC incor-
porates slide-in assemblies
called ConverterPACs,
which give you customized
power at off-the-shelf
prices. Westcor, a division
of Vicor, offers a free color
catalog, complete with de-
tailed information, specifi-
cations and mechanical
drawings. Phone: (408) 522-
5280; Fax: (408) 774-5555.

WESTCOR

COREIE! RABLE POWEE SUPSLND
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PRECISION METAL STAMPING

Thomas Engineering of-
fers precision metal stamp-
ing expertise in micro-
miniature, miniature and
medium size stamping. Full
color brochure describes in
detail their facility, design
expertise, production equip-
ment and quality assurance
program. From the size of a
pinhead to several inches in
diameter, continuous strip
or bulk.

THOMAS ENGINEERING
PRECISION-EXPANDED

MicroGrtid precision ex-
panded foils in ferrous, non-
ferrous, precious and al-
loyed metals, ligt. flexible,
mesh-like material for
EMI/RFI/ESD shielding,
electrical and heat conduc-
tivity. Process variations in-
clude: annealing, stretch-
ing, flattening & sellvage
edging.

DELKER CORPORATION

CIRCLE 305

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-
sis of your electronic prod-
ucts. Phone: (818) 991.
0057, Fax: (818) 991-1281

T-CUBED SYSTEMS

MULTILAYER PROTOTYPE

ERR

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

e
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HI PERF CABLE ASSEMBLIES

Brochure for engineers
needing to know the cur-
rent level of advanced capa-
bilities in the integrated de-
sign and manufacture of
microminiature cables and
high density terminations.

FREE EDA CD-ROM

OrCAD’s new Desktop
Solutions CD includes prod-
uct 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
calling 1-800-671-9505 or
visit our website at www.or-
cad.com

BATTERY HOLDERS
Featured products: SMT
button cell holders, battery
snaps, case hardware, com-
puter clock back-up holders,
multi-cell holders with cov-
ers, auto cigarette lighter
plugs. For computers,
alarms, controls, instru-
ments, toys, appliances, etc.

MEMORY PROTECTION

Parcision 1w1nc«y~uac7 |
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DESIGN GUIDE TO IC SOCKETS
MILL-MAX features its
newly expanded family of
precision machined intercon-
nect components including
PCB pins, wrapost & solder
terminals plus a complete
line of SIP, DIP & PGA sock-
ets. The guide highlights
over 70 new products in pins,
surface mount components
& large 1/0 PGA sockets.
Phone: 516-922-6000. Fax:
516-922-9253. e-mail:tech-
serv@mill-max.com; online:
www.mill-max.com

MILL-MAX

SMI IMAGE PROCESSING LSIs GUIDE
A new Product Selection
Guide by Sumitomo Metals In-
dustries list the features and
functions of a variety of SMI
image processing LSIs. Handy
charts detail all capabilities:
convolution, morphology, scan |
conversion, zoom and rotation,
blob analysis, template match-
ing, other processing func-
tions. At higher speeds, lower
costs and innovative technol-
ogy available either off-the-
shelf or custom, find the SMI
image processor perfect for
your project. 1-800-392-4447

CIRCLE 310

SUMITOMO METALS INDUSTRIES

OrCAD Layout Products
OrCAd Layout Products
are full featured PCB layout
and routing systems that in-
clude new features such as
gridless, shape-based au-
torouter, full computer-
aided manufacturing (CAM)
capabilities, a new 3,000
footprint library with com-
plete documentation and in-
teractive polar placement
support for circular boards. -
Contact OrCAD DIRECT at
1-800-671-9505

~ CIRCLE 308

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. Phone: 818-
792-3000, Fax 818-792-
0300.

Email:sales@tanner.com

»

CIRCLE 311
TANNER RESEARCH

'ELECTRONIC DESIGN CATALOG/LITERATURE REVIEW

APPLICATION NOTE

Covers how to make safe
and reliable measurements
on switching power sup-
plies operating on line. In-
cludes such difficult mea-
surement as upper gate

POWER SUPPLY
MEASUREMENTS
Upper Gate Drive eic.

drive and transistor satura- USING THE
tion characteristics. Tells ‘fr‘;mm‘-“"‘""
how to quantity measure- SUPPLY MEASUREMENTS
ment corruption caused by

high dv/dt common mode. 1-

800-376-7007. A\ psamny

CIRCLE 309

PREAMBLE INSTRUMENTS
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Tanner Tools Pro™

NEW SWITCHING REGULATORS
Power Trends, Inc. has re-
leased a new 80 page full-
line catalog for its complete
line of Integrated Switching
Regulators and DC to DC
converters. the catalog intro-
duces significant new prod-
ucts along with extensions to
existing product lines. Com-
plete specifications, photos
and standard applications
are provided for each prod-
uct along with mechanical
configuration options and
ordering information.

! ¢
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POWER TRENDS, INC.

ldea
Fop
Design

Flex Your
Creativity In
Electronic Design.

Got A Cool Gircuit Idea?

You get Electronic Design. What do you turn to first? Ideas For Design
(IFD)? You’re not the only one-studies show that Ideas For Design is
one of the most highly-read sections in the most widely-read electronics
publication. And because of its popularity, we have decided to expand the
section. THAT MEANS MORE IDEAS FOR DESIGN EVERY
ISSUE! We need your ideas, and you have them, so here’s a chance to
tell the world (literally) about your great circuit design.

Not only is it possible to get your name and idea in print for our 165,000-
plus readers, but if it gets published you'll be in line to receive an
honorarium of $100.0n top of that, your idea has a chance to be voted by
your peers as “Best of Issue,” which receives an honorarium of $300.

IFD Guidelines:

» 1to 1-1/2 pages of single-spaced
typewritten text;

« Include schematics, charts, tables,
code listings, etc.;

+ Include name, company affiliation,
address, phone/fax/e-mail

ELECTRONIC DESIGN

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS

Send your Ideas For Design to:

IFD Editor

Electronic Design

611 Route 46 West

Hasbrouck Heights, NJ 07604

or:

Fax: 201/393-6242

e-mail: xl_research@.compuserve.com
or: rogere@csnet.net




It moves with you. Presenting ACCEL EDA™ - the PCB design software for Windows

designed with flexibility in mind. Powerful tools to build today’s toughest designs yet configurable to your own

4

Call for your free
eval software with
multimedia tour,
or to arrange an

on-site demo.

exacting standards. Critical design rules flow smoothly throughout the entire design
— you set the rules, ACCEL EDA responds. That’s Correct By Design confidence.
Plus the flexibility to tailor a “best of breed” EDA system with seamless

interfaces to Viewdraw; Specctra® and CAM350:

Turn us inside out. Installation, training, support — the service provided
by ACCEL and its worldwide value-added partners is personalized for you.

Call Us Today. See how the

flexibility in ACCEL EDA helps you 7 ACCEL Technologies, Inc.
800 488-0680  Sales

run circles around your competition. : 619 554-1000  Service

619 554-1019  Fax

sales@acceltech.com

READER SERVICE 108 www.acceltech.com

Free ACCEL EDA Seminars Throughout North_ America...Call 800-488-0680 To Register!
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Announcing the three
most enlightening days
in embedded design.

1Q 1998

Smart Solutions for Smarter Products.™

For three days this May, the best and 3
brightest in real-time embedded design will WndRNer
descend upon San Francisco. It's 1Q 1998: SRR

Smart Solutions for Smarter Products* An 150 9001 Registered Company
and it's your chance to stay on top of

the hottest areas ot embedded hardware sessions, there will be over 50 breakout
and software design. seminars to choose from.

Cosponsored by Intel and Motorola, the So plan to join us at the Fairmont
conference will be an intense three days of Hotel, May 11-13th for the big event.
educational and interactive seminars that Call Nadeen Wong at LKE Productions
cover everything from emerging embedded at (415) 544-9300 for more information,
technologies to in-depth analyses of topics or visit www.wrs.com. It's one conference
such as Embedded Internet” applications. that you don't want to miss, unless of
In addition to keynotes and general course, you prefer to be left in the dark.




DIRECT CONNECTION ADS

THE HIGHEST TECHNOLOGY IN/MULTILAYER PROTOTYPES

Impedance Control Boards | PCMCIA
Buried & Blind Vias Metal Core & Thermobonded PCB's
Polyimide Multilayer Up fo 22 Layers

Full Body Gold | Multichip Modules

VISIT OUR HOT NEW WEB SITE
://www.Sierraprotoexp

1108 West Evelyn Avenue, Sunny vale, California 94086
" 13)" U\ 2 i = Phone: (408)735-7137 - FA X: (408)735-1408 - MODEM: {408)735-9842
Lo PR > b . E-mail: protoexpress«tinternetmci.com
FTP Address: ftp:protoexpress.com

HIGHEST OVERALL CUSTOMER SERVICE RATING
CIRCLE 417

Compactpel

— — -

«'fl’m'tfype & Prod\mmn QJunﬁm
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Development System Includes
+ 6U 8 slot backplane

+ Het-swap 300 watt power supply

+ Dual DC cooling fans

+ Provisions for (4) 5.25" devices

+ 9U system shown

+ 6U available w/(4}) peripheral devices

» Ready for immediate deliveries

+ Optional config. 3U, 4U, 6U & 7U high

Call (408) 432-8900 GENTEX‘ INTERLOGIC INDUSTRIES
; 85 Marcus Dr., Melville NY 11747
tax: 408.432.8998 » modem: 408.432.8999 « hitp://vww.nexlogic.com Electro-Acoustics 516.420.8111 » Fax: 516.420.8007
5 Tinkram Avenue, Derry, NH 03088 : For Tech Data http://www.infoview.com
NEXLOGIC TECHNOLOGY CIRCLE 405 GENTEX CIRCLE 402 | |INTERLOGIC INDUSTRIES h(_:lRCLE 404 l
In-Circuit Emulators High Performance Compact, Reliable,
. - Easy to program in Borland C/C++
PROTO-TYPE PC : T T X
See EEM BOARDS IN 12 HOURS* $ s
‘96 pages Modem )éour gerber datgotg us k')jeiore 9am EST 1 59 Oyt @ 54 OEM
0 1288-1294 and receive your rds the next moming. : ® 36x2.3 Am188ES
~— APLSOTAVAI%ABLE *FOR MORE DETAILS, 4 1MB Memory
: e e 9905 sk ® 50+ 10s, 11 12-it
51t. cable . (s}r\glgﬁc kar?% }'TI rAAX (847) 290-8691 Low Cost C/C++ ADC, 2ch. 12-bit DAC.
2 ICKel atry "
- _ « Scored Panels . RCRRp Rl 86945 Development Kits ~ ® 3 UARTS, 3 timers,
Ao sison i ol iy 99-990 for 20+ Low Cost 16, P4, e e
e i - Electncal Tosing _300 o bit Controller with ~
High-leve! C support - UL Approved FE“ :
104 bits wide, 512K deep trace with 40 bit time stamp « Instant Quotes 2# ADC! DAC, solenoid
. Support for most dervatives including NT and NP # drivers, relays, PC-
- EC\ 'Zuwe‘ %1 104, PCMCIA, LCD, TERN
“ax-0n-Demand Call for a SP o DSP moti trol INC.
Literature Request Service | Free Demo Disk. eces aﬂ, i B i mcssotn, e ‘
406-378-2912 (408) 866-1820 lo 5 P\ s w‘v\_«: 10 UARTs, 100 1/0s. Davis, CA 95616 USA ‘
R DAY | ea) Custom board Tel: 530-758-0180
p://www.nohau.com/nohau - A O\SRNgE 1 ; fax: 530-758-0181 | |
nOHaU 51 E Campbell Avenue we m.,mﬁ”‘ﬁ PROTO design. Save time b/ sen com
Campbell, CA 95008 and maney.’ tern@netcom.com
CORPORATION  Fax (408) 378-7869
NOHAU CORPORATION CIRCLE 407 |OVERNITE PROTOS _ CIRCLE 409 | |TERN INC it CIRCLE 414




DIRECT CONNECTION ADS

DECISION
IS YOURS!

as to who gives you

3 30 5255 5!‘30 gM! =

60 290 | 390 ' 450 'c; 60 | 870 1150 1350

E§ 90 | 330 420 | 500 ERH 90 960 1300| 1600 3

Ef 120 | 360 | 470 | 540! =l 120 1000 1450| 1800 - -
30 | 649 | 790 | 900| 2 30| 95011275/ 1595 TLE-A: The MAXIMUM in telecom test power!
60 | 749 | 850 = 60 11025 1495| 1875 ® Instontly switchbetweenvpto 16 stored configurations
90 | 795 | 995 1200 5 90 1290 1725/ 2150  Easily simulate echo, white noise, satellite delay, and
120 | 850 /1095 | 1350 120 1405 1875, 2325 many other network impairments and condifions

\ EXTRAS e Photoplotting ¢ Gold ¢ Testing = Expansion softwaremodules available for advanced

o Some Day Prototype ¢ Prototype to Production
* Instant Quotes

AN ISO 9001
REGISTERED FIRM

LELTONE

Telephone Line Emulator

the best value?

0
3 !798 $995 51250

simulation, imemutionulsi%nuﬁng, andmore
® Functionsin4-port or twin 2-port modes
® Lessthan holf the cost of comparable products

ete CAD/DFM

+ ol

* SMOBC & LPI Nicke! Plating — ————
* Scored Panels ¢ Blind & Buried Vias Available call: 800-ICS-STOCK ‘
o Electrical Testing o SMT & Thru Hole Assembly from: 800-427-7862
« UL Approved ( o
CALL US TODAY AT: 1-800 6ggrbobvle| 408-748-9600 i oo i
- 1-800-600- R Fax:602-224-5014
FAX: 408-748-1982 MODEM: 408-748-9605 emational y .
www.accutrace.com E-mail: info@accutrace.com | L & \!eb.www.ltsstmk.com
ACCUTRACE CIRCLE 415 TELTONE CORPORATION CIRCLE 413

SBC69|

¢ Full Wirdows '9S/NT development

software support

Modular /O and the state-of-the-art ‘C6201 ‘
DSP for the ultimate in speed and versatility.

E SupP )
* Stand Alone 160 mm x 100 mm card ¥ Nr:\?c " (ﬁ)).§ ! (ﬁ) % [
o X >
* Dual I/O expansion sites for ultra-fast, potee™® e = " [

user configurable I/O

L Analog /O D!Sl'dl and serial LO ¢ Performancy: aucio
* Teleghony ¢ Motion contral * Fast data acquis tion

Innovative ICP ACQUIRE INC. Phone: 616 677-1268
- 453 R dale Drive, #H, M. in View, CA 94043 .
;Efﬂ g;i g% 7;?3 In'egra"on 650-967-7168 Fax: 6.’:[]-967-5492 www.icpacquire.com. tw 0-1640 Lake Michigan Dr  FAX: 616 677-1269
wwww. innovative-dsp com reel time solutions! L ) 1 Grand Rapids M| 49544  email: paccnc@ix.netcom.com
INNOVATIVE INTEGRATION CIRCLE 405 ICP ACQUIRE INC CIRCLE 403 PacCNC CIRCLE 410

PENTIUM® Il & SOUND SBC

””Iﬂ’l/ﬂ i For Intel Pentium® I233‘-3;3ICP

Creative Sound Blaster, Ulira DMA/33 IDE

DiskOnChip® Flash Disk, [4 Key™ Function ]
PICMG Standard Complied i
Full Line CPU Cards: 3865X ~ Pentium” Pro

TCE-‘)JZA/T Advanced 300W [PC Power Supply

«-20°C - 70°C Operaling Temp.
*-12V/3A Outpul
| = Autc-Ranging 115VAC/230VAC
Input (ACE-9324)

Small Electrical Battery

Contacts & Terminals

\ * CAD design & prototypes
* Small multislide metal stampings

¢ Mechanical design & engineering
solutions for hard-to-make parts

* Manufacturer of custom parts .

r 4

*-40V to -70VDC Input {ACE-932T)
* UL/CSA/TUV/CE approved
* MTBF > 14 years |

For further information call:

PacCNC.

Laptop T1/E1 Analyzer

GL Communications, Inc.

841-F Quince Orchard Blvd.Gaithersburg, MD 20878
Phone: 301-670-4784 Fax: 301-926-8234
E-Mail: gl-info@gl.com
Web: www.gl.com/gicomm/

Y YN NNV OV X

Comprehensive Test & Analysis of T1/E1 Lines
with a Notebook PC

Connect via Type-ll PCMCIA slot or Enhanced
Parallel Port

Full/Fractional BERT
Record/Playback Disk Files
Signalling Simulation/Analysis
Digital and Analog Drop and Insert
PCM TIMS

Scripted Control and Programmers Manual for
Customization

GL COMMUNICATIONS

CIRCLE 416
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SCS7I

SCSI Extenders stretch the bus up to 1000
ft. via coax or fiber optics.

Differential Converters mate single-
ended and differential
SCSI units.

SCS! RegeneratoRs
isolate and extend the
SCSI bus.

SCSI Bus Switches
add versatility to
SCSI bus design.
SCSI Quiet Cable solves the single
most trouble-prone SCSI problem .

(619) 560-7266
Fax: 619-560-8929

AA email: scsi@paralan.com
7 / http://www.paralan.com/ed
>ARALAN CIRCLE 411

1.0mm Ball Grid Array Adapters

- Easily remove device
* Up 10 5,000 insertions
* Low profile for minimal clearance
« Prevents timre-consuming board revisions
« Eliminates need to design-in additional signal access points
* New | ifetime Guarantee on all manufactured in-stock items

R

EMUIATION TECHNOLOGY, INC
World Leader in 4dapters, Clips, and Test Accessories
1-800-ADAPTER
2344 Walsh Avenue, Bldg. F Santa Clara, CA 95051
TEL 408°982°0660 FAX 408+982°0664
www.emulation.com

100 MHz, 12 Bit * 200

SMULATION TECHNOLOGY CIRCLE 401 SIGNATEC CIRCLE 418
Embedded | ||ETESNESIIES
Source Code Included « NO Royalties
No Bus! - 80x51, 8051-XA, 80C251 In-Circuit Emulators

386kx

Single Board Computers
Serial. Parallel, Analog 1/0. Opto I'O, Reed
Relay, Motion Control, RS-232/422/485
Networks, FLASH Memory, LCD Displays.
-40 to +85C , Software Drivers
TOLL FREE 1-888-RLC-TECH

|

http://www.RLC.com

80196/296, 80x86, Z80/180

80C165/166/167, ST9, ST10
68HC11/12/16, 68K, 683xx
H8300H, TLCS-900, ARM

CAN Communications Layer
now available

Available for most of the above processors

Including 68HCO0S5 & PIC16/17

680 Worcester Road  Phone: (508) 872-7675

. Fax: (508) 620-6828
FramaghamiMAI01702i email: cmx@cmx.com

‘M16C, SH, PowerPC &More

Compilers Simulators Debuggers

- Plug-in boards or RS-232 box
- Chosce of user interface: DOS.

- Real-time emulation speed up
“source line tracing
Fax-0On-Demand

Literature Request Service

l— 408-378-2912

noHau

'v.j"A .I
5 ft. cable

keypress compatible. Hosted on PC's or Workstations
- Supports virtually all derivatives of the 8051 family
- Source-leve! Debugger with complete C-variable support.

+ 64 brt wide, 256K oeep trace with time stamp and

See EEM
‘96 pages
D 1288-1294

Windows or Borland

t0 42 MHz

Call for a
Free Demo Disk.
(408) 866-1820

hitp://www.nohau.com/nohau
51 E. Campbell Avenue

" Y Campbell, CA 95008
R.L.C. Enterprises, Inc. il = YO T CORPORATION  Fax (408) 378-7869
ILC ENTERPRISES CIRCLE 412 | |CMX COMPANY CIRCLE 400 | | NOHAU CORPORATION CIRCLE 408
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Ad material to: Penton Publishing, Classifieds Dept. Recruitment Sales Rep.: Jon Eggleton
l Attn.: Jon Eggleton, 1100 Superior Ave., Cleveland, OH 44114 (800) 659-1710, (216) 931-9832
\ FAX: (216) 696-8206
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At Alcatel, we strive to sustain that same sense of urgency, flexibility, and
creativity that perpetuates our position as a respected leader in the development
of total network solutions for North America’s ever evolving telecommunications
industry. Alcatel attracts people with energy, character, imagination, and
commitment — people who choose to make a difference and reinvent challenge
one new idea at a time.

Bisr

Currently, we have the following positions available within the arcas of Design

and Testing:

e ANALOG, POWER AND DIGITAL DESIGNERS OPEN

These R & D Hardware Engincers must possess: a BS/MSEE with 3+ years’ HW

design experience in a product development environment; and analog and digital the Career Opportunities Supplement
design experience with knowledge of RF and optoelectronic circuitry. Online site

e PLATFORM AND SYSTEM TEST LEAD ENGINEER

Requirements include a BSEE or equivalent with 2 minimum of 6 years’ in a System It would take hours to search through
Test or similar test environment. Experience with SONET or Wavelength Division the numerous classified sections
Multiplexing systems is highly desired. in our magazines. Penton

e PLATFORM AND SYSTEM TEST ENGINEER CareerLink organizes opportunities

Requirements include a BSEE or equivalent and O - 3 years’ experience in a System
Test environment developing tests for verification of product performance under
the direction of a lead engineer.

by subject. Just choose your area of
interest, and you'll find jobs culled

103 AOo171 o
In these positions, you will contribute your expertise and inventive ideas toward from the pages of our magazines. job

*

the rescarch, design, manufacture, and maintenance of voice, data, and multimedia postings are updated onto the site every
network devices. Friday.
We offer exceptional benefits and highly competitive salaries. For immediate .
considcration, plcase mail or fax your resume and cover lctter with salary history Visit us today at
to: Alcatel, Attn: ED, 1225 N. Alma Rd., M/S 401-152, Richardson, TX 75081; http://www.penton.com
FAX: 972-996-5727; E-mail: alcateLhr@®aud.alcateL.com EOE For Penton CareerLink advertising

Visit our website at: www.ans.alcatel.com rates, please call Jon Eggleton at

(216) 931-9832
&' N

X
13

Visit us on the Internet at:
http://www.penton.com/corp/classifieds

The Answer to Your .
. . Email us at:
Marketing Questions careerlink@penton.com

Find out how Penton Research
Services can help you make solid business decisions and stay one step ahead
of your competition. For information about our custom
marketing research capabilities, call Ken Long at

216/696-7000, Ext. 9283.

[<egenAici
s e R viCEs)

CAREER OPPORTUNITIES
NATIONWIDE
Engineers & Tech's - Perm. Only
Cellular & Wireless Systems, RF, PCS, Mi-
crowave, Antenna, Network, Software,
Sales, Dig. & Analog, Many more. Resume
to: Peter Ansara, c/o ABF, PO 239, W,
Spfild., MA 01090. Tel (413) 733-0791
Fax (413) 731-1486 or pa@ansara.com

See our web site: http://www.ansara.com

o
=3
>
o
~
x
S
&
~
=
S
L
(=]
b4
=
&
G
=
a




Engineering

LT ST L L E s T
Technology Drives
Our Products,
Our Company,
and Our Industry

CAREFR OPPORTUNITIES

In Electronic Engineering

This is your chance
to discover how it can
drive your future.

Make no mistake. The world’s best automobiles
are driven by the world’s most advanced
technology. That's why at Visteon, an enterprise
of Ford Motor Company, our technology takes a
back-seat to no one. From what is hot now to
what will drive tomorrow, the technology is here.
Why aren’t you?

A special quarterly career
supplement in the February,
May. August and November

issues of

l%lgcrgwav

Software Engineers-
Embedded Systems

Our explosive growth has created opportunities
for software engineers in a number of areas.
Engineers with experience in real time control,
audio systems, security, engine control, RF
communications, embedded systems, or
Windows CE are welcome. Our engineers work in
small groups to design and develop the finest
electronics for automobite manufacturers
throughout the world.

We encourage all engineers with the following
qualifications to join our team in southeast
Michigan and see the possibilities!

* BS, MS, or Ph.D. in Computer Science,
Computer Engineering, or Electrical
Engineering.

* 2+ years embedded or real-time development

* C proficiency

* Familiarity with microprocessor architecture and
programming

» Experience with Motorola, Texas Instrument, or

Reach 173,000 Electronic

Engineers Intel microprocessors
: o A Visteon offers excellent compensation and
CuStomEzed Editorial benefits. Qualified candidates should submit
Environment their resumes to: Visteon, HR Customer

Operations, Salaried Recruiting, Attn: DK,
P.O. Box 0520, Allen Park, Ml 48101-0520.
Fax: 313-337-2967. By choice, we are an Equal
Opportunity Employer.

Bonus Distribution at Shows

To reserve space in the
next available issue:
call Jon Eggleton at
(216) 931-9832
or Michelle Hardy at
(216) 931-9631
fax at (216) 696-8206

An Enterprise of

See the possibilities™

www.ford co ( eercenter
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Chairmon and CEO: Thomas L. Kemp
President and COO: Daniel 1. Romello

Group President: James D. Atherton
Vice President Ancillory Product & Sales: Drew DeSorle

Publisher. John French

Hasbrouck Heights, NJ; {201) 393.6060

National Sales Monoger: Russ Gerches

Hasbrouck Heights, NJ; (201) 393-6045

Director Of Marketing: Wolker Johnson

Son Jose, CA [408] 441.0550, FAX: (40B) 4416052

P ger: Eileen Slavinsky
Hasbrouck Heights, NJ; (201) 3936093
Marketing Research Admini: Deborah Eng

Hasbrouck Heights. NJ; (201) 393-6063

Advertising Sales Staff

Hasbrouck Heights: judith L. Miller

Sales Asst.: Judy Stone Rodriguez

611 Route #46 West, Hasbrouck Heights, NU 07604;
Phone: {201) 3936060, Fox: (201) 3930204

Boston & Eastern Canada: Ric Wasley

Sales Support: Karen Harrison

60 Hickory Drive, Waltham, MA 02154;

Phone: {617) 890-0891FAX: {617) 8906131

North Califonia/Colorado: Mark Alden (408} 4410550
Chicago/Midwest: Lisa Zurick

Sales Assistant: Dawn Heili

180 N. Stetson Ave., Suite 2555 Chicogo, IL 60601;
{312) 861-0880 FAX: (312} 8610874

North California/Utah/N.Mexico/Arizona:

James Therioult (408) 441.0550

Los Angeles/Orange County/San Diego: lan Hill
Sales Asst: Patti Kelly 16255 Ventura Bivd.,

Svite 200 Encino, CA 91436;

{818) 990-9000 FAX: {818} 905-1206

San Jose:

Jeff Hoopes, Mark Alden, James Theriault

Sales Support: Liz Torres & Rochel Ross 2025 Gateway Pl.,
Suite 354 San Jose, CA 95110;

(408) 441.0550 FAX: (408) 4416052 or (408} 441.7336
Pacific N.W. & Western Canada;

Joff Hoopes (408) 441.0550

Texas/Southeast: 8ill Yorborough

908 Town & Country Bhvd. Suite 120. Houston, TX 77024;
Phone: 713-984.7625. FAX: 713.984.7576
Telemarketing Manager: Kimberly A. Stanger

Direct Connection Ads & Direct Action Cards (201} 393-6080
Direct Connection Ads & Direct Action Cards:

Judy Stone (201) 3936062

General Manager, Evropean Operotions: John Allen

36 The Green, South Bar Banbury. Oxford OX 16 9AE, UK.
Phone: 44 (0}-1- 295-271003 FAX: 44 (0)-1- 295-272801
Netherlands, Belgium: Peter Sanders,

SLPA.S. Rechtestraat 58 1483 Be De Ryp,

Holland Phone: 011-31.299.671303 Fax: 011.31-299 671500
France: Fabio Lancellott

Defense & Communication

10 Rue St. Jean 75017 Paris France

Phone: 33-142940244. FAX: 33-143872729
Spain/Portugal: Miguel Esieban

Publicidad Internacional Pzo.

Descubridor Diego de Ordos,

1 Escalera, 2 Planta 2D 28003 Modrid, Spain

Phone: 91/4416266 FAX: 91/4416549

Scandinavia: Poul Barrett

1.M.P. Hartswood, Hallmark House.

25 Downhom Rood, Ramsden Heath,

Billiricay, Essex, CM 11 1PV, UK,
Phone:44(0}-1-268-711560, Fox:44{0}-1-268-711567

G y: Ausiria, Switzerland: Friedrich Anacker
InterMedia Partners GmbH Deutscher Ring 40

42327 Wupperial, Germany

Phone: 49 (0} 202 271 690 Fox: 49{0) 202 271 6920
Hong Kong: Kenson Tse

IDG International Marketing Services

Suite 25F, One Capital Ploce, 18 Luard Road, Wanchai, Hong Kong
Tel: 852-2527-9338. Fax: 852-2529-9956

Ssraeliigal Elan, Elan Marketing Group

22 Daphna St., Tel Aviv, Israrl

Phone:972-3-6952967 FAX: 972-3-268020

Toll Free in isroel only: 177.022-1331

Japan: Hirokazu Morita,

Jopan Advertising Communications

Three Star Building 3-10-3Kondo Jimbocho

ChiyodaKu, Tokyo 101, Japon

Phone: 3 3261 4591. FAX:3 3261 6126

Korea: Young Song Jo,

3usiness Communications Inc.

K.P.O. Box 1916, Midopa Building 146

Dangiu-Dong, ChongoKu, Seoul, Korea

Phone: 011-82-2.739-7840 FAX: 011-82.2.732-3662
Taiwan: Chorles Lliv, President,

Two-way Communications, Co., Ud.

12F/1, No.99, Sec.2

Tun-Hwa South Rood, Taipei, Taiwoan.

Phone: 011-886-2.707-5828,FAX: 011-886-2.707-5825
United Kingdom: John Maycock

John Maycock Associates

Provincial House
Solly St. Sheffield S1 4BA

Phone: 0114-2728882. FAX: 0114-2728881
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PLEASE PRINT
NAME
1

JOB TITLE
2
COMPANY
3

DIVISION/DEPARTME
) IS RO |
MAILING ADDRESS
5

CITY

6

POSTAL/ZIP CODE

7 e
HOMEADDRESS

8

CITY

9

POSTAL/ZIP CODE
10

1. Your Project Re

2
D Your princ

07. Design & Develoy
12. Design & Develoj
11. Executive & Oper
13. Engineering Serv
08. Engineering Serv
14. Manutacturing &

09. Manutactunng &

COMPANY MAI

01. Corporate & Ope
03. Manutacturing &

3.
D What is the

21. Maintrame, Mini/

22. PCs, Workstatior

23. Laptops, Notebo
computers

24. Other Computer/

02. Computer periph
plotter

03. CAE/CAD/CAM ¢

04. Sottware manufa

05. Computer syster

. Do you buy thrc
Do you design !
Do you design |
Do you have or
. Do you subscril
. Products you s{

Digitai ICs
01 [J Microprocessor
02 [] 4/8/16 bit uPsi
04 (] 32-bit and large
08 (] RISC uPs/uCs
16 [ Digital Signal F
32 [J Video Controlle
A2 01 () Video Compres
02 (J Logic ICs
04 [J Storage Contro
08 [] Memory - DRA!
16 {J Memory - ROM
EEPROM, Flas

32 [J Memory Moduk
01 [ ICs, other
Analog/Mixed-Signi
01 [J Mixed Signal O
02 [J Converter ICs ¢
04 [J Linear ICs & M
08 [J Communicatior
16 [] Audio Processi
32 [] Power Semicor
B2 01 (] RF Devices

02 [J Hybrid Devices

04 [] OP Amps
C ASICS

01 [ Gate Arrays

02 [J FPGA

04 [J Programmabie |

08 [J Standard Celis

16 [J Custom LSIVL

32 [J Megacell Funct
C2 01 [] Analog Cells
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Get a Wire Speed
Ethernet Interface
Without Re-Inventing the

LAN Header Processors MUSIC CAM (Content Addressable Memory)
accelerates address processing by minimizing list searches, essential for MAC
filters in Ethernet applications. Now, MUSIC introduces the 8328 and 8358: plug in
interfaces to MUSIC LANCAM™ for 10 and 100 Mb Ethernet. Simply design
MUSIC CAM technology into your networks and achieve wire speed - today.

6‘\//
PHY . MAC NES ra

The 8328 and 8358 parse the
data frame independently of the

controlling device, sequencing and

5 EARCH timing LANCAM address compare
ENGINE activities. The output then dictates if
the MAC rejects the incoming frame.
Positive and negative filtering on
Destination Addresses, learning of

new Source Addresses, aging and
purging are supported.

PARSER
Speed up switching and bridging operations in industry standard Ethernet
controliers from AMD, Digital, Motorola, National Semiconductor and SEEQ. Implement a glue-
free, wire speed MAC address processor without design time, risk and production cost. The
combination of either MUSIC’s 8328 or 8358 plus a LANCAM is a superior alternative to
comparable FPGA and SRAM solutions. Both operate at 5v; the 8328 is a single port interface
to 10 Base T on a 100 pin PQFP. The 8358 is a four port interface to 100 Base T on a 208 pin
PQFP, with a total price per port less than $15.00.

Why wait any longer to take advantage of MUSIC CAM technology? The 8328 and
8358 are now the shortest distance between two points: You and wire speed.

USA Voice 888-CAM-MUSIC Distributors in USA:
Fax 908-979-1035 Sager Electronics 800-SAGER800
All American 800-573-ASAP

In Europe: Holland Voice +31 45546 2177
Fax +31 45546 3738

In Asia: Manila Voice +6392 549 1480
Fax +6392 549 1024

Email info@music.com
Application Notes and Data Sheets at www.music.com

SEMICONDUCTORS

CAMs World Leader™

READER SERVICE 171
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amic Range

ic Filters

’ FREQUENCY RESPONSE
1
& LTC1562: o LTC1560-1:
f * Universal Continuous Time _, * 1MHz/500kHz Continuous -io
| * 118dB Dynamic Range : Time 5th Order Lowpass -20
.' * No Clock Required _ 400 * No External Components _
‘ ;. . * No Clock Required ;_ -
4 “tool—— o LU - :Gg L
: _ - —Fc=1MHz |
g SHlSIE gl O h‘,’;,':,‘::w,wm Tt Actual Size -80 | Fens00KHz
' Free Data Sheet Download 10kHz 100Kz 1MH: Free Data Sheet Download o 1 10
- www.linear-tech.com/go/LTC 1562 FREQUERCY (1) www.linear-tech.com/go/LTC1560-1 FREQUENCY (Mitz)

EYE DIAGRAM

LTC1069-7: L [ FilterCAD

* 8th Order Linear Phase, i
Raised Cosine Lowpass .(grg goga:y;?g::'ws)
* No External Components « The Most Valuablo
Software for
- Filter Design
Actual Size

Free Data Sheet Download P
www.linear-tech.com/go/LTC1069-7 = o Call 1-800-4-LINEAR

Low Noise & Low Distortion Operation in Continuous or Discrete Time

Look no further than Linear Technology Corporation for the solution to your filter problems. Like to build your own filter
response? Our Universal filters can be configured as Lowpass, Highpass, Bandpass or Notch. Or do you want it running today?
Then try our no external component, fixed-response filters. At,LTC, we provide the full range of support: FilterCAD software,
demo boards and applications support.

. .
Other New LIC Filter Products | MG

.» High Cutoff Frequency: 1 Mz Call: "1-800-4-LINEAR

(LTC1560-1) Part # Type Visit: www.linear-tech.com
Pl LTCI067 ' 4th Order Rail-to-Rail Universal Filter | RARBAS RO MO
e LTC1067-50 Call: 1-800-4-LINEAR
Small Packaging: SO-8, SSOP-1 - .
’ gine 8 0 LTC1068-X 8th Order Low Noise Universal Filter Visit: www.linear-tech.com

(LTC1069-X, LTC1067) (X=25, 50, 100, 200)

il-to-Rail: W More Information
* Low Voltage, Rail-to-Rail: 2.7V LTC1069-1 8th Order Progressive Elliptic Lowpass

(LTC1067) Lit: 1-800-4-LINEAR
e Low Power: 1.2mA LTC1069-6 8th Order Low-Power Elliptic Lowpass ;ﬂfo: Zgg-zgi-ézg(;
(LTC1069-6) Semi-Custom Filter, Mask Programmable ax: o
g e to Customer Specifications ﬂb’ﬁ%hﬁ:’&’:’,ﬁi’:&‘i R

1630 McCarthy Bivd., Milpitas, CA 95035-7417

LT LR

FROM YOUR MIND TO YOUR MARKET
AND EVERYTHING IN BETWEEN
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