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Why Just
Simulate Your

Design... »

i

Understand It! {8

All simulators produce reams of data. But only one presents

the data in o format that enables you to quickly and easily
understand it —MicroSim PSpice” Its used by more
engineers than all other analog simulators combined. Here is

one reason why,

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

whole set of analog waveforms and displays the data on a single screen. MicroSim Extract performonce from Macros and fundlions
many simulations (&) to allow you 1o measure

) ) h see how complex drcuit performance (E ' from
immediately see the effeds of changing several Beltdvior varies with complex waveforms (D

PSpice A/D even displays mixed analog/digital simulation results together. You can

differert variables all at one time. You can explore the component volue changes (B
relafionship between changes in your dircuit and ; Histograms (C) show
changes in its behavior in order to determine production yields with

Sl TG ; 1 tol
performance trade offs. With MicroSim PSpice, you can S LGRS

spend your time creating better designs.
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MicroSim PSpice Micro Sim

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




Benchmarq’s bq2018 Power Minder
series offers price/performance and gives
customers precision battery status.

re
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The bq2018 Power Minder IC
is a multifunction charge/discharge
counter that works with an intelligent host
controller to provide state-of-charge
information for rechargeable
batteries. The func-
tional block diagram
shows the bq2018
and bg2118
mini-board.

Charge/dis-  PAC% ¢ >
charge is monitored
via the low-value
sense resistor,
R1. A differential
dynamicaily balanced
VFC integrates the v
charge and BATe i
discharge levels JFET
sensed by R1.

By using the accumulated counts in the
charge. discharge, and self-discharge
registers, an intelligent-host contro'ler
can accurately determine battery state-
of-charge for any type of battery. Seif-
discharge is estimated using the internal
temperature sensor and timer.

Host controller interface is via the HDQ
serial line, allowing access to battery

Current
Sensor
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e
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BAT- -

BAT-
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How

Works

The bq2118
Power Minder
Mini-Board

* Fully functional and tested
board with bq2018 IC

» Fits easily in most
battery
compartments

~ = GCompact 8-pin

e Monitors battery
charge/discharge to
detzrmine remaining

- The bq2018

.

Power Minder G

&

s Low power drain:
<80 pA operating,
<10 pA in sleep mode
or <100 nA in data-
retention mode

SOIC package

B

talk and standby time e Single-wire control/

down to the minute

® Supports any battery
chemistry

It

- T
bq2018 WAKE
Power Minder iC
> Differential o=
Dynamicaily - LS
4 Balanced VFC
a A

Calibration
and Power
Control
N

L 3

rTempnvahln
»Compensated

Precision
Oscillator

=N
[ Bandgap |
Voliage
Reterence

g i

-»  Sensor
~——=d—-» VDO (tnternal)

status registers, including read/write
access to 115 bytes of the NVRAM
(128 bytes total).

Backup current for the NVRAM is
less than 100 nA, which means data
can be held for very long periods with
just a capacitor or single-celi battery
source.

CHMARQ...THE BRAINS BEHIND TH
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o Self-calibrating
feature assures
accuracy

»
»| Counter
=% Yemperature ____,

data serial interface

¢ 115 bytes user-
programmable
NVRAM store battery
data, charge
information, & ID codes

v 9

System |0 Hoo -
and Control
”d 4
-

LI - 4 BAT
~ 0
I Register
Backup

Optional
=

Control

MARQY'S Message:

bq2118
Mini-Board

BENCHMARQ Microelectronics, Inc.
17919 Waterview Parkway

Dallas, Texas 75252 U.S.A.
800-966-0011 or 972-437-9195

E-mall: benchmarq@benchmarq.com
WWW: http://www.benchmarq.com




The fastest way to get your embedded

systems to market is with TASKING tools.

TASKING offers a completely Integrated

solution of compilers, kernel, I/O libraries

and debugger called EDE - a coherent

Embedded Development Environment. This Re.:l-Time

end-to-end solution works with Motorola Kerne

6800 and DSP56xxx, Philips XA, and

Siemens TriCore and C166. EDE delivers all C+~ +/E.C+ W
Combpilers

the tools you need to develop, test and

debug your application:

* EDE delivers point and click control of

Compilers

the toolset
¢ Scaleable real-time kernel
¢ Efficient C++/EC+ +, C compilers
¢ Extensive embedded I/O Assembler

* Kernel aware CrossView Pro debugger I
ntegrated
Start working more efficiently with an CI’OSS ‘ /iew Pm So uti on

integrated solution - call TASKING today Debugger
for a FREE CD-ROM: 1-800-458-8276.

Visit our Web site for more information

and download a demo: Embedded /O

www.tasking.com/edsol Com ponents

TASKING

Quality Development Tools Worldwide

TASKING Inc

333 Flm Street

1Dedham. MA 02026-4530
Tel 781-320-9400

Fax 781-320-9212

T Netierlnady « 2133 485Ky
(srmmny « 40-7152 ¥M)

leady « 192 4w 2307

Japan <R3 A "

United Kinpdome +44- 1708 R340
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At Mill-Max, reliability and precision are built into every product we
design and manufacture. We take great pride in our ability to respond 1o
unigue interconnect challenges with stae-ot-the-art solutions you can
count on. Our vertically integrated 140,000 square foot plant provides
total resource control - from raw materials to finished pmduu - tor
unsurpassed flexibility and response. As North

.
America’s largest manufacturer of precision :(iwtlm
machined 1C sockets. connectors and interconnect b o
components, we put our experience and expertise to

work tor our customers to provide them with maxi- /

mum interconnect solutions

Call today for vour free copy of our new catalog,
Design Guide to IC Sockets and Intercaonnect
Components: 516-922-6000. For technical support.
c-mail us at: techserv@mill-max.com

Black Rock Desert. The Mill-Max BGA socketing sys-
first supersonic World Land  tems accept high-pin count
Speed Record of 763 mph devices, typically on .050”
was set on October 15th, grid, but available down to
1997 by Andy Green driving  1mm grid. Any footprint can
ThrustSSC, in the Black Rock  be supplied to match your
Desert, Nevada — a feat that device. Pins and sockets are

could only have been precision-machined from
achieved on a plane of brass, and gold plated. Press- X
maximum flatness. fit into every socket is a reli- Vo +« 41 =t

Likewise, for Mill-Max BGA able “multi-finger” beryllium
Socket/Adapter Systems, copper gonmct havmg' vy

maximum flatness is a }ow mztltmg force.f Engincered
fundamental requirement for 107 OplLMum periormance,
reliable SMT. The system Mill-Max BGA Socket!Ada

comprises a surface mount i
socket plus a male adapter ;
which permit the BGA pack-  hect applicath
age to be plugged into the I
host PCB. Coplanarities of
less than .005" assure reliable and discover the lat&st
soldering between the adapter 2 inapplication notes

and the BGA device and and product data,

between the socket and the > <3\ \ . = ——

PCB footprint. Both the sock- FEFARRANNY NSNS e
et and adapter have FR-4 % :

insulators to match the TCE's s PER ERERR RN\ M S i i,

of the device and circuit Frry EE RN E : e g

board during their reflow cycles.

4 BG‘ DEVICE

PIN
HEADER

-

T
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RMX-350
Hot swap,
350 watts,
multiple output, power factor
corrected. AC equivalent of TMX-350

in form and fit.

TMX-350
Hot swap, 350
watts, multiple output, 48 VDC input.

Equivalent of RMX-350 in form and fit.

TRS (Todd Rack System)
N+1 redundant power racking

system, front panel hot pluggability,
up to 6 KW in a 3U (5 1/4”) rack.

TCM-1000
Hot swap, 1000 watts, power

factor corrected, single output,
current sharing.

i

SPH-1200
Hot swap,
1200 watts,
power factor corrected, single
output, current sharing.

"1S0 9001 ( €
L3 TERED

L @®

TUV Rheinland
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Solutions for
Critical
Applications

Todd offers a wide range

of hot swap products from
350 W — 6 KW. Todd'’s
engineering team provides
standard, modified standard,
custom and value added
solutions based on your form
fit and function requirements.

POWER SUPPLIES

TODD PRODUCTS CORP.
50 Emjay Boulevard
Brentwood, NY 11717 USA
800 223-TODD
TEL: 516 231-3366
FAX: 516 231-3473
EMAIL: info@toddpower.com
WEB: http://www.toddpower.com

Giving you the power to
build better products.



e

%
k‘

M Low-Voltage Differenti

<
/

ELEGTRONIG DESIGN

TECHNOLOGY-APPLICATIONS:PRODUCTS=-SOLUTIONS
May 25, 1998 Volume 46, Number 12

EDITORIAL OVERVIEW

i Signaling Reports For Bus Duty 39

39 Low-Voltage Differential Signaling Reports For

Bus Duty
¢ Based on point-to-point LVDS COVER
technology. bus devices combine STORY

speed, low power, and low noise.

44 Get A Firsthand Look At The Display Technologies
Of The Future

® New display technologies, display-based ap-
plications, and advancements in fabrication
techniques highlighted at SID ‘98.

53 EMBEDDED SYSTEMS: Software Development
Tools Take On Integration Challenges

® F'rom cruise missiles to lucury cars, soft-
ware tools progress to meet the needs of a
plethora of embedded designs.
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69 DSPs Arrive As Controllers For Consumer Products

73 Suppliers Tailor DSPs For Digital Motor Control

* Suppliers ready DSP solutions for consumer
and industrial use by integrating peripherals,
memaory, and control functions around a core.

80 Higher-Throughput DSP Chips Take On Complex
Applications

o Consumer, telecommunications, and instru-
mentation gain from DSP chips with reduced
costs. and lower power consumption.

90 Optimize Memory Subsystem For Top Performance
* A better understanding of memory accesses
allmes DSP memory subsystems to be better
matched to the DSP chips.
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We're about to shatter the perception that quartz is always
the best choice for high frequency timing devices.
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If you're using quartz crystals for applications such as hard
\ disk drives, digital signal processing, USB, DVD or CD-ROM,
" here’s something you should know. Our surface-mounted,
high frequency ceramic resonators offer an economical alternative to
IR quartz, with some very compelling advantages - lower profile, greater
reliability, higher durability and frequency up to 60MHz.
Not surprisingly, we’re the world leader in ceramic = :
resonators. After all, we pioneered the piezoelectric ceramic = - :
technology that makes them possible. So contact us P
before your next design project. We’ll help you see new
possibilities. Call 1-800-831-9172 or visit www.murata.com.

© 1998 Murata Electronics North America, Inc., 2200 Lake Park Drive, Smyrna, Ga. 30080. All Rights Reserved.
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e Low-power thermal airspeed sensor

e Simple sine-wave generator has no low- or
high-pass filters

o Special low-pass filter limits slope
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SIEMENS

Introducing Intelligent

The magical solution for

Indicators™

all your indicator applications.

Have you been wishing
for a smaller indicator
solution?

Siemens new (1340
Green/Yellow (GY) and
Green/Red (GR) family of
bi-color Intelligent Indicators
offers the perfect time, cost
and space saving alternative
to discrete lamps.

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

You don‘t have to build it
yourself anymore.

Each 23mm x 17mm indica-
tor is a modular plug-in
replacement for 24 lamps
and the components needed
to light them.Thanks to the
driver IC on board, each cell
is easily addressable, for
reduced part counts.

Marshall Industries
1-800-261-9602, ext. 3232
www.marshall.com

The adaptability you've
been dreaming of.

These modules are
designed for X-Y stacking to
provide any size panel you
need. Custom overlays allow
you to define the cell icons
for your individual network-
ing, medical or industrial
control application.

Pioneer-Standard Electronics, Inc.
1-800-657-0168
WWW.PI0S.COm
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Actual Size

If you still don’t believe that
an indicator solution can be
so simple, call or visit our

web site fora -

brochure and £ -
data sheet. ‘;.
\"

www.smi.siemens.com/tiny.html

or call 1-800-777-4363

Siemens Microelectronics, Inc.
Your partner for winning solutions
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SURFACE
IVIOUNT
BUS POWER

- P
’3 2 Vre
CTro>o C"d-
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-
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1.9"x 3.0" x 0.6"
PT7721C shown

Now, thanks to Power Trends’ PT6000 and

PT7000 bus power products, creating a power Bus Power Products

bus for your new megaprocessor-based design

is easy. Simply select a 5V, 12V, or 24V T o0 PT6650  PTT7S0 T
24V bus, the current you need, and
just plug it in! Choose the PT6000 PT6100 PT7720
. . 12V preiosace , 10620 FI7720 PT7748
series for 3A to 9A applications.
Or select the PT7000 series for e
10A to 30A solutions with 5-bit T presoo 17705 PITTT0  gopiier
VID programming. If you need even
Pros &1y e 1A 3A 10A 30A 60A+
more power, add PT7000 current boosters for Output Current

rock solid bus solutions to 60A or more!

For more about the industry’s most com-
plete family of advanced bus power products,
contact us at:

Voice: 800-531-5782

E-mail: sales@powertrends.com POWER TRENDS

Internet: www.powertrends.com

READER SERVICE 168



Fairchild SuperSOT-8 FDR4420A

The 9.0 mQ MOSFET thar

Makes Portables

More Powerful

40 ller f int

SuperSOT-8
FDR4420A

Not shown at actual size, for comparison only

PowerTrench
MOSFET

Fairchilds new Power Trench MOSFET
technology is exclusively designed 1o achieve
high efficiency and improved battery run
time for DC/DC converters and other
portable switching applicarions.

PowerTrench delivers the highest efficiency in the smallest package
The new Fairchild SuperSOT-8 FDR4420A leads the industry
in size and performance with the help of Fairchild’s advanced
PowerTrench MOSFET technology. The FDR4420A has a 40%
smaller footprint than standard S0-8 packages, a lower profile
(I mm thick) and provides significantly improved power
efficiency. It achieves Best-In-Class Ry, (9.0 m€2) and reduces
DC/DC converter power losses. This means longer battery
run time and improved overall reliability. Use the SuperSOT-8
FDR4420A in synchronous DC/DC converters and other
portable applications and achieve exceptional efficiency and

high switching speeds.

For a SuperSOT-8 FDR4420A Information Package,
literature number 570242-001

www.fairchildsemi.com/offer/dpst/4420a

RSN R {45
FAIRCHILD
SEMICONDUCTOR™
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Industrial Single

Board Computers
& Systems

Half-size PC/AT ISA Bus VI PE rs
PC/104 Compatible [ ot e o
*Up *0 233 MHz Pentium* Processas

with MMX™ technology
*Up to 2568 of DRAM
*PCi Vides «/ Flat Panel

& CRT operations
*PC) E(IDE and Fast SCSI 2
o1CBase-2/T&

PCi 10/1@Base-TX
*Battery-Backed SRAM
*Up o 4ME Bootable Flash
*Cempac:Fash IDE compatible dish modul
* Beot Bloc- Flash BIOS

FLICGIA

PCI-ISA PICMG Compatible

*F 'm 100 MHz Pentiuar® to 233 MHz Pentium
processor with MMX  echnclogy

*Up to 512MB ot DRAM

*PCi Video w/ Fiat Pane: & CRT opetations

*PCl EIDE & PCl Fast & Ulra SCSI 2

=10Base-2 / T & PCI [0 1C0Base-TX

*Up to 4MB Bootable 1.1sh

*CompactFlash IDE compgtible disk module

*Baot Block Fizsh BIOS

Portable SBC

Low Power Hand-Portable
Industrial S8C

*Up to 133 MHz Pentium
Processor, SPGA package

*Two dual-port PCl-to-PC Card™ /
CardBus controller unit
supporting 3 TYPE | or Il
or 2 TYPE il PCMCIA slots

* IMB EDG DRAM, SVGA Video
with Flat Panel & CRT operations

* SoundBtaster™ and Window:

" CompactPel

coripatitle hardware
TEK-CPCI

Computer Platform

* Development system chassis with

> 3 five 6L & th-ee _l CompactPCl  slots
o L a pesipheral 30 two EIDE connectors
: & up to 2 hot swapaable
. =~ power supplies
1 ‘ *PICNG Rev 2 1 compliant SBC
~ with up MHz Pentium
r 4 = processor witn MMX ™ technology

*Onbcard Flopyy. EICE &
10/13 Base-TX Ethernet irtertace
*SVGA peripheral adapter board
with support 131 up to 2MB ot
videt: memory

TEK-PAK

Ftat Panel
Computer System

*ViPar's Industrial SBC
*ActivePassive
Matrix Color LCD
*Exterced termperature
EL displays
*Resistive/Capacitive
touchscreen
*NEMA seaird enclosures

U.S./CAN.. Tel: 1-800-387-4222
US. Tel (S61) 843 #19] ~ Fax (1) 2836
WEB KDDRESS hittp woms oknoe scm SALES

The fotel e 4 Pent "y tleced W gnt M n
o latel Copmaticn Other tragemanss are the | e ik ot

— - -
7% TEANOR

INDUSTRIAL COMPUTERS INC.
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50,.000 Hr
Cooling Fans

Featuring:
- Sealed ball bearing reliability
- A, @ and A certification

- Impedence & polarity protected
» Industry standard sizes & mounting
» Expert technical support

Connectors and Cable Assemblies
also available

llrdl| 408.523.8218

email@purdyelectronics.com
www.purdyelectronics.com

ELECTRONICS
CORPORATION

Supporting electronics manufacturers for over 65 years
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LCD Problem
Solvers

design
problem is
different...

Display Technologies for Industrial, Avionics and Military Applications
» Twisted Nematic » Supertwist Nematic  First Minima TN « RCTN  + Dichroic

JECrysta loid

LIQUIDYCRYSTAL DISPLAYS

ro.L Free. 1-888-BEST-LLD
ax. 330-655-2116
5282 Hudson Drive * Hudson, Ohio 44236-3769 USA

e-mail: salesdept @ crystaloid.com
LCD Primer Call to get your free copy of the latest specification guide.
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JUNE
Enterprise Networking and Computing (EN-
COM ‘98), June 11. Georgia World Con-
gress Center, Atlanta, GA. Contact
Bhumip Khasnabish, GTE Labs Inc.,
{617) 466-2080; fax (617) 466-2130.

IEEE International Conference on Communica-
tions (1CC ‘98), June 7-11. Atlanta, GA.
Contact Judy Keller, IEEE Communi-
cations Society, 345 E. 47th St., New
York, NY 10017; fax (212) 705-7865; e-
mail: j.keller@ieee.org.

IEEE International Symposium on Electrical In-
sulation, June 7-11. Key Bridge Marriott
Hotel, Arlington, VA. Contact David R.
James, Oak Ridge National Labora-
tory, P.O. Box 2008, Bldg. 4500S, MS-
6123, Oak Ridge, TN 37831-6123; (423)
574-6213; fax (423) 574-6210; e-mail:
dyj@ornl.gov.

IEEE/MTT-S International Micowave Sympo-
sium (MTT ‘98), June 7-12. Baltimore Con-
vention Center, Baltimore, Maryland.
Contact Steven Stitzer, Westinghouse
Electric Corp., P.O. Box 1521, MS 3T15,
Baltimore, Maryland 21203; (410) 765-
7348; fax (410) 993-7747.

Y

Electro ‘98 /Nepcon East, June 9-11. Bay-
side Exposition Center, Boston, MA.
Contact Electro ‘98, P.O. Box 552,
Brookfield, IL 60513-0552; (300) 467-
5656; (203) 840-5656; fax (T08) 344-4444;

| http:/electro.reedexpo.com.

|

|

IEEE Symposium on VLS| Technology, June 9-
11. Honolulu, HI. Contact Melissa
Widerkehr, Widerkehr & Associates,
101 Lakeforest Blvd., Suite 270,
Gaithersburg, MD 20877, (301) 527-
0900; fax (301) 527-0994; e-mail:
widerkehr@aol.com. ‘

IEEE Symposium on VLSI Grcuits, June 11-13. |
Honolulu, HI. Contact Phyllis Ma-
honey, Widerkehr & Associates, 101
Lakeforest Blvd., Suite 270, Gaithers-
burg, Maryland 20877; (301) 527-0900;
fax (301) 527-0994; e-mail: pwma-

| honey@aol.com. ‘

USENIX 1998 Technical Conference, June
13-17. Marriott Hotel, New Orleans,
LA. Contact USENIX Conference
Office, 22672 Lambert St., Suite 613,
Lake Forest, CA 92630; (714) 588-
8649; (714) 588-9706; e-mail: confer-
ence@usenix.org; www.usenix.org.
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High Gate Count at Any Volume ASICs

The Orbit Open

Orbit

Other 1

6 6 3

2 0

Advantage: ORBIT

nsive FPGAs ‘ Hig

‘ﬂ

Orbit Winning Solutions

Orbit offers a comprehensive ASIC
solution combining the benefits of
both FPGAs and ASICs. We offer a
complete ASIC portfolio that includes
design kits, a wide range of synthe-
sizable cores, rapid prototyping

and re-spinning, plus any-volume
manufacturing at competitive prices.

With our new 0.5p family, featuring
high gate count arrays (up to 300,000
useable ASIC gates), Orbit is now the
only supplier of high gate count ASICs

at low volumes.

Orbit's program for top-down design
methodology, NATIVE, complements
aur popular FPGA
and Gate Array

Conversion Service.

ﬁ] Repiron

Dv-ruduiing To S Ramte Line:

Reptron Electronics
Corporate Sales

800 800-5441 www.reptron.com

Over 1,400 conversions have been
completed over the past few years.

Fully characierized 0.5p and 0.8p
libraries are available for download
from the Orbit web site:

www.orbitsemi.com

To shorten the design cycle of your
NATIVE design, you can simply
synthesize into an FPGA for proof-of-
concept, and immediately re-svnthe-
size into Orbit gates. We guarantee
support for optimized synthesis
results (smallest silicon area and

best timing), HDL simulation, Static
Timing Analysis (pre- and post-

layout), and pin configuration.

Orbit Semiconductor, Inc.
169 Java Drive, Sunnyvale, CA 94089
408 744-1800, tax 408 747-1263
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h-Volume
ASle

* 300,000 Useable Gates

* Multiple Synthesizable Cores

* Low-Volume Production

* Lowest NRE Charges
* Analog Capabilities

*0.5p - 5.0p CMOS Processes
* Engineering Hand-Holding

Orbit is your source for success

800-331-4617

SEMICONDUCTOR, INC.
A DIl Group Company
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JACKS

For All Trades

H2.5mm
®3.5mm
® 4.5 mm
H 6.3 mm
® PC Mount
® Panel Mount
B Surface Mount

Custom designs welcome.
Aggressive pricing!

10421 Burnham Dr. NW #4
Gig Harbor, WA 98332
Phone: (253) 851-8005

Fax: (253) 851-8090

www.adelectronics.com
email: adinfo@adelectronics.com
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MEETINGS

JUNE
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:
dacinfo@dac.com; www.dac.com.

Exhibition & Conference on System Integra-
tion in Microelectronics, June 16-18. Nurem-
berg Exhibition Centre. Call +49 711-
61946-26/-74; fax +49 711-61946-93;
www.mesago.de

IEEE Antennas and Propagation Sodety Infer-
national Symposium and URS| National Radio
Science Meeting, June 21-26. Stouffer Re-
naissance Waverly Hotel, Atlanta, GA.
Contact Andrew Peterson, Georgia In-
stitute of Technology, School of Electri-
cal & Computer Engineering, ECE
0250/Van Leer, Atlanta, GA 30332;
(404) 894-4697; fax (404) 894-4641; e-
mail: peterson@ee.gatech.edu.

American Control Conference (ACC “98), June
24-26. Adams Mark Hotel, Philadel-
phia, PA. Contact Joe Chow, ECSE De-
partment Rensselaer Polytechnic In-
stitute, Troy, NY 12180-3590; (518)
276-6374; fax (518) 276-6261; e-mail:
chowj@rpi.edu.

JULY

Conference on Predsion Electromagnetic Mea-
surements (CPEM ‘98), July 6-10. Renaissance
Washington Hotel, Washington, D.C.
Contact Katherine H. Magruder, NIST,
Bldg. 220, Room B162, Gaithersburg, MD
20899; (301) 975-2402; fax (301) 926-3972;
e-mail: katherine. magruder@nist.gov.

Second IEEE World Conference on Photo-
voltaic Energy Conversion (WCPEC), July 6-10.
Vienna, Austria. Contact Heinz
Ehmann, WIP, Sylvensteinstrasse 2,
D-81369 Munchen, Germany.

{EEE International Geoscience & Remote Sens-
ing Symposium (IGARSS “98), July 6-10. Sher-
aton Seattle, WA. Contact Tammy I.
Stein, IGARSS Business Office, 2610
Lakeway Dr., Seabrook, TX 77586-
1687, (281) 291-9222; fax (281) 291-9224;
e-mail: tstein@phoenix.net.

ASIC Design Bridge Camp Il (Digital Design),
July 6-17. Professional Development
Centre, Faculty of Applied Science and
Engineering, University of Toronto,
Ontario. Contact Ianita Ivanova, (838)

233-8638; (416) 978-390T; fax (416) 971-
2141; e-mail: ivanova@ecf.utoronto.ca;
www.ecf.utoronto.ca/apsc/cee.

Gignet, July 7-10. World Trade Cen-
ter, Boston, MA. Contact Technology
Transfer Institute, (310) 394-8305;
(800) 200-4884; fax (310) 451-2104; e-
mail: custserv@tticom.com; www.
tticom.com/gignet.

IEEE Power Engineering Society Summer
Meeting, July 12-16. Sheraton San Diego
Hotel & Marina, San Diego, CA. Con-
tact Terry Snow, San Diego Gas &
Electric, P.O. Box 1831, San Diego, CA
92112; (619) 696-2780; fax (619) 699-
5096; e-mail: t.snow@ieee.org.

SPIE’s Annual Meeting & Optical Instrumen-
totion Show, July 19-24. San Diego, Califor-
nia. Contact SPIE Exhibits Dept., Post
Office Box 10, Bellingham, Washington
98227-0010; (360) 676-3290; fax (360)
647-1445; e-mail: exhibits@spie.org.

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

ASIC Design Bridge Camp Il (Andlog, Layout, and
Fabs), July 20-31. Professional Develop-
ment Centre, Faculty of Applied Science
and Engineering, University of Toronto,
Ontario. Contact Ianita Ivanova, (888)
233-8638; (416) 978-3907; fax (416) 971-
2141; e-mail: ivanova@ecf.utoronto.ca;
www.ecf.utoronto.ca/apsc/cee.

AUGUST

IEEE International Symposium on Information
Theory, Aug. 16-21. Massachusetts Insti-
tute of Technology, Cambridge, MA.
Contact G. David Forney, Motorola
Inc., MS M4-15, 20 Cabot Blvd., Mans-
field, MA 02048-1193; (508) 261-5347;
fax (508) 337-7173; e-mail:
LUSE27@email.mot.com.

IEEE International Symposium on Electromog- |

netic Compatibility (EMC ‘98), Avg. 23-28.
Adam’s Mark Hotel, Denver, CO. Con-
tact R. Barry Wallen, P.O. Box 387,
1350 County Rd., #16, Rollinsville, CO
80474; (303) 682-6600; fax (303) 682-
6672; e-mail: bwallen@intellistor.com.
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One supplier, many advantages. Yourdayis filled with tough

decisions. Where to turn for relays, switches and sensors doesn't have to be one of them. At
Omron, we not only provide an unsurpassed selection of components, we offer application
engineering support as well. You'll work directly with Omron’s sales engineers who can answer
your technical questions, help you implement design modifications and more. And consider this:
we can package parts to perfectly match your insertion equipment. We also offer EDI for greater
flexibility in order scheduling. In addition, by boxing and barcoding to your requirements, we can
streamline your receiving process. Just a few ways we make your job easier. Learn more. Contact us by
phone (800-55-OMRON), fax (847-843-7787),
e-mail (omroninfo@omron.com), website

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

specifications, ControlFax (847-843-1963).

We offer an unsurpassed selection of highly reliable

relays, switches and sensors.

OomRoOnN.

Giving you every advantage.
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EDITORIAL

Stepper

adledsei e We Need Your Opinion
Control

dents will gather in New York City for our annual three-day editorial plan-
ning meeting. This year’s meeting will be held at the historic Algonquin Ho-
tel, located on West 44th Street in the heart of Midtown Manhattan.

I chose the Algonquin for our meeting because of its legendary status as
the gathering place of some of the most renowned figures in literary and pub-
lishing history. Such notable figures as H. L. Mencken, Gertrude Stein, Sin-
clair Lewis, Simone de Beauvoir, and William Faulkner regularly stayed at
the hotel. In fact, the hotel’s most enduring literary legacy derives from an
unlikely, but brilliant group of up-and-coming writers who, for 10 years dur-
ing the 1920s, lunched daily at what eventually became the famous Round
Table. Some of the members included Dorothy Parker, Robert Benchley, and
Robert E. Sherwood.

With its long tradition as a Mecca for writers, the Algonquin will provide
the atmosphere for spirited discussion and debate during our annual editorial
meeting. The main purpose of the meeting is to plan our editorial coverage
for 1999. But, we also plan to spend many hours discussing everything and
anything that could improve our editorial coverage of the industry, the qual-
ity of the magazine, and our ancillary publications.

Now here’s where you come in. We need your input to make sure we're deliv-
ering the kind of magazine that helps you excel at your job. We'll be conducting
an online editorial survey on our web page (www.elecdesign.com) during June,
and I invite you to participate. And, to entice you further, we're going to hold a
drawing to give away a top-notch bicycle to one respondent (subscribers only)
after the editorial survey is completed at the end of the month.

So, not only do you have the chance to win a bike, more importantly, you
have the opportunity to help us shape our editorial coverage. The readership
survey results will be presented at our editorial meeting, and I'm sure we’ll
have lively debates over your opinions.

Our goal is simple. We intend to continue to be the leading technical magazine
for design engineers and engineering managers. We value you as readers, and
we respect your opinions. All of our editors and writers look forward to hearing
from you. All you have to do is go to our home page and click the ELECTRONIC
DEsiGN Editorial Survey icon. It won’t take
long, and you'll be eligible for a free bike!

Afew weeks from today, our worldwide staff of editors, writers and correspon-

Tom Halligan
Editor-in-Chief
thalligan@penton.com

&
+! DISPLAY

- RN
-

AHOW3IW

ELECTRONIC DESIGN /MAY 25, 1998

S S T !

READER SERVICE 101




D6

. L

Adced 6U VME
SBCs from PEP..

FOR DEMANDING INDUSTRIAL

AND SEVERE ENVIRONMENT APPLICATIONS

Our new YM162 and VM172 boards offer more feanires, options and flexibility.
\ Best of all, thev deliver all of these advantages using less power...and at a lower cost!
: Here's what vou get

® (8040 or 68060 microprocessor options to 66Mh
® QUICC communications processor for high speed serfal and Ethernet support
© (XC interface for L0 extensions and Fieldbus applications
® Front panel 10 connections
* Dual IndustryPack or ModPack interfaces
Q ® Low power dissipation
‘ * Extended temperature versions ¢40° t0+85°C)

At PEP, we specialize in matching demanding
market needs to our complete line of 3L. 6 VME
and CompactPCl boards in 4 variety of temperature
and ruggedness ranges. Call us today to discuss
vour specific application!

M;Jdlar Co-mputérs

A listle PEP means a lot of pover.

PEP Modular Computers, Inc.
750 Holiday Drive, Building 9
Pitshurgh. PA 15220
412/921-3322

Industrial computing requiires fust the right
lools. The I’ITVP WI 62 and YM172 /Jll'l’e them Fax: 412/921-3356
all built-in! Call now for details. E-mail: info@pepusi.com
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(1 L powering
what’

next.

Theres a digital revolution going on and 1DT is power-
ing the products that are changing the way the world
communicates. From base stations to set-lop boxes 1o
networking systems that enable today’s superfast LANs
and WANs - you'll find IDT technology in the worlds
most sophisticated compnting, communications and

networking products.

That’s not surprising with IDT5s on-going record
of innovations like ZBT™ SRAM optimized for high
bandwidth communications. Powerful MIPS® RISC
processors that move at speeds never before possible
Communications memor:es such as FIFOs and Dual
Port RAMs. And ALVC Logic with delays less than 3ns
In short, the technology vou need for today’s most

advanced products.

Put these together with IDT% performance-tuned
manufacturing capability and our commitment to '
technical and design support and you'll be able to
quickly convert your ideas into market-leading
products. To find out more about how DT can help
you power whats next, visit our website or call us

today at 1-888-438-3332 ext. 100

www.idt.com/idt98
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With delays less than 3ns and an
ultradow power level (0.4mW
typical), IDT's ALVC high-perfor-
mance logic devices are ideal for
today's 3.3V system designs.

ZBT SRAM (Zero Bus Turnaround”)
is the new standard for high band-
wildth communications, offering
100% bus utilization.

-

SWITCHStAR™ is a highly

1.24 Gbps
that

tha cost of network switching.

@IDT
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NEW!

PCR-SIN15 Series:
15 Watt Sine-Wave
Ring Generator

Ideal for TUET Channel Bank
& Digital Loop Carrier
(DLC’s) Applications

Intelligent Telecom Power

¢ Sine-wave output <56% THD
(high crest factor)

¢ Compact size: 2.5" x 2.5" x 0.5"

¢ User Adjustment from 86vrms
(15REN) to 45vrms (40 REN) output

¢ 4-quadrant high efficiency design

¢ Convection cooled -40° to 85°C
operation

4 Zero crossing signal

¢ Overload & short circuit protected

¢ Lowest cost solution for high
volume applications

4 Off-hook detection signal

¢ Supports output frequencies of
16.7, 20, 25, 30 & 50 HZ

¢ Off-the-shelf components ready
for immediate shipmert

Also available,
1w (3 REN), 3w (5 REN), 5w (5 REN)
& 30w (50 REN}) Sine Wave Ring Generators

Call, Fax, or E-mail us loday
Jor the Latest Information
on these Products.

O Juptily

41 Werman Court
Plainview, NY 11803
Tel: (516) 756-4680
Fax: (516) 756-4691
E-mail: pwrdsine@erols.com
Web site: www.powerdsine.com
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TECHNOLOGY BRIEFING

It's DAC Time Again

t seems like only yesterday that I recovered from all the hoopla of the
I1997 Design Automation Conference (DAC), and now I find that it’s less

than one month until DAC 1998. This year, the event is scheduled to take
place in San Francisco’s Moscone Center, June 15-19. Right about now,
nearly everyone in the EDA industry is preparing to live through all the
excitement yet again.

If you're an EDA vendor, you go to DAC because if you don'’t, everyone in
the industry will wonder why you didn’t. After all, DAC is a sort of right of
passage. It’s how you know when you’ve made it as a legitimate EDA com-
pany—if you’re large enough or profitable enough, you get a booth at DAC. If
you're an EDA tool user you go because it’s the one place where you can sur-
vey new tool offerings, and find solutions to some of the design problems you
Jjust can’t seem to fix. It’s also a place to see the new problems that you can ex-
pect to affect your designs in coming months.

And let’s be honest, we all go for the toys. Last year alone I came home
with two bags full of everything from assorted clothing to a window squeegee
and oversized beach umbrella. My husband quickly confiscated the clothing
and my daughter latched on to the stuffed ani-
mals. I was left with barely a handful of candy. If
I'm smart this time around I'll hide the goodies
before I get home.

In any event, this year’s DAC, goodies or not,
promises to be quite an exciting and worthwhile
event. With a focus on the eritical design issues
plaguing today’s designer, the conference will
highlight how to deal with faster clock speeds,
and growing complexity and capacity, while still
developing advanced electronic products. In par-
ticular, some of the major trends that will be dis-
cussed include deep-submicron design, hard-
ware/software co-verification and co-design,

verification in general, intellectual property (IP), CHERYL AJLUNI
and systems design. ELECTRONIC DESIGN AUTOMATION

One of the new events added to the line-up is the Silicon Village; an area on
the exhibit floor dedicated to silicon vendors that will feature over 20 semi-
conductor and IP vendors and their products. Silicon Village was established
as a way to address the growing interdependence between silicon and EDA
vendors, and is a prime example of how ASIC and EDA companies are work-
ing together to meet the challenges facing the industry today.

This year’s DAC will also feature a special workshop titled, “Forget the
Ceiling—Breaking the Glass.” The workshop, scheduled for Sunday June 14,
9:00 a.m. to 4:00 p.m., proposes to help women identify the behaviors and atti-
tudes in themselves that may be holding them back in their careers, to help
them learn how highly successful women made it to the top of their chosen
fields, and to teach women to develop a personal plan for career advancement.
The intention is to help women begin to break the barriers that have tradi-
tionally kept them from advancing in technical fields.

This event is significant because although in recent years a small, but
steadily growing stream of women have entered the electronics field, tradi-
tionally this segment of the industry has been dominated by men. Workshops
such as this one will help by showing how women can succeed in this career
track. But, it will take much more than a workshop to change the male-domi-
nated landscape of the electronics industry. It will require the industry to
come together as a whole to devise ways of encouraging women to pursue ca-
reers in the electronics industry, and for each individual, man and woman
alike, to change the way they perceive women in the workplace.

Whatever your interest in EDA, DAC promises to deliver something for
everyone. Just don’t forget to wear comfortable shoes, and bring an extra
piece of luggage for all the toys you collect. cjajluni@class.org.
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*QOver 2.5 billion Motorola 68HC0O5 MCUs shipped.

You need the world’s first choice* in one-time programmable
8-bit microcontrollers.
Now. Off the shelf. Right to you.
With no hassles.
Our dedicated OTP manufacturing capacity for our most
popular devices (listed below) assures a ready supply through
Motorola’s worldwide distributors.
But we deliver more than just OTPs. On these devices we
offer complete solutions, with a full range of development
tools, reference designs, applications support, and software. Q}CUSQS‘
Plus we've created a virtual OTP shopping mall on the Web. Q

In an instant, it shows you specs on the devices, recommended < %
development tools, product availability, distributors, and 7
stocking information. \\A
We’re dedicated to getting you the OTPs you need. When (2
Jyst©

you need them. Visit www.motorola.com/semi/otp and see

EPROM RAM PACKAGES

for yourself.

68HC705KJ1 1.2K 64 | 10 16-DIP, 16-SOIC

" 68HC705B16 15K 352 | 34 52-PLCC, 64-QFP
68HC705C8A 8K 304 | 31 40-DIP, 44-PLCC, 44-QFP
68HC705C9A 16K 352 | 31 40-DIP, 44-PLCC, 44-QFP
68HC705J1A 1.2K 64 | 14 20-DIP, 20-SOIC
68HC705L16 16K 512 | 39 80-QFP
68HC705P6A 4.6K 176 | 21 28-DiP, 28-SOIC

www.motorola.com/semi/otp

@ MOTOROLA

©1998 Motorola, Inc. Al rights reserved. Motorola and (M, are registered trademarks of Motorola, Inc. SemicondUCtor Products SeCtor
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you’re always

thinking ahead.

So are we.
Micron gives you the
bandwidth,
innovation
to make your ideas
work in the real world.
www.micron.com/mti M|:H°N

208.368.3900
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CHIP INDUCTORKITS

0603CS Series
1.8nH-120nH, 5% tolerance
19values (10each) KitC124 $60

0805CS Series
3.3nH -390 nH, 5% tolerance
22 values (10each) KitC103 $60
Kit C103-2 (2% tolerance) $85

0805HS Series

{-220nH, 5% tolera

3.3nk
19values(10each) Kit C106 $60

0805HT Low Profile Series
1.8nH - 150 nH, 5% tolerance
20 values (10each) KitC121 $60

1008CS Series
4.7nH-10pH. 5% tolerance
42values (10each) KitC100 $125
Kit C100-2 (2% tolerance) $150

1008HS Series
10nH - 1 pH, 5% tolerance
28values (10each) KitC107 $100

1008HT Low Profile Series
3.3nH-560nH, 5% tolerance
26 values (10each) KitC122 $100

1206 CS Series
3.3nH-1.2pH, 5% lolerance
28 values (10 each) KitC120 $100

181218 Serles

.ZUH 1/'\”1\ JH 5% tolerance

24 values(lOeacn) KitC114 $80

AIR CORE INDUCTORKITS

“Micro Spring” Series
Inductance; 1.65nH 11 54nH

9values (12each) Kit 08 $50

“Mini Spring” Series

Inductance: 2.5nH-43nH

10values(12each) KitC102 $60

“Midi Spring” Series
Inductance: 22 nH- 120nH
10values (12 each) KitC118 $60

**Maxi Spring” Serles
Inductance: 90 nH - 558 nH
12 values (Beach) KitC119 $60

SMT POWER INDUCTORKITS

DS1608 Series
1pH -10.000pH, 0.02 - 3 Amps
25values (3each) KitC115 $80

DS3316 Serles
1pH -47H,0.8 -5 Amps
11 values(3each) KitC116 $60

D01608/3316 Series
1H-1000¢H, 0.07- 6.8 Amps
38 values {3 each) KitC105 $90

DT1608/3316 Series
1pH-1000pH, 0.8-5Amps
38values (3each) KitC104 $95

D03308 Series
10yH - 10004H,0.05 - 2 Amps
13 values (3each) KitC109 $60

D03340 Series
10pH-1000pH, 0.1-3.5Amps
13 values (3each) KitC110 $60

DS5022 Series
10pH - 1000 uH, 0.53 - 3.9Amps
13 values (3each) KitC117 $60

D05022 Series
144 - 1000 uH, 0.56 - 8.6 Amps
17 values {3 each) KitC111 $60

005022HC High Current Series
0.78uH-10pH,6.0- 15Amps
9values {3each) KitC113 $60

order.coilcraft.com

The longest line
of magnetlcs kits is
now available on-line

Pull up our web site. Pull out your
credit card. And within minutes the
kits you need will be on their way.

No one offers more T~ ___
prototyping kits for your A\
RF, EMI and power e
magnetics. And no ~us
one makes it so easy
to order, even on 3
nights and weekends. *

Of course you can still pick up the
phone and call us at 800-322-2645.

Either way, we’ll put the right mag-
netics right at your fingertips.
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ES

SAVES
ENERGY

=
=

"’3 NER USED (WATTS)

EXTENDS
RANGE

. .‘3:?1

B RANGEMAX  # OTHER INVERTERS

Linfinity Microelectronics
800-LMI-7011
Fax: 714-372-3566

www.linfinity.com

SAVE POWER! SAVE MONEY!

ONLY RANGEMAX" INVERTERS
GIVE YOU 1,999 LIGHT LEVELS
BETWEEN BLACK AND BRIGHT.

RangeMAX inverters combine breakthrough 2000:1 digital
dimming with exclusive controlled-strike waveform features
to help you extend lamp life, battery life and reliability.

Here’s jitter-free, full featured backlight performance
designed to exceed your every expectation. RangeMAX
inverters are available for single, dual or quad LCD display
applications. Ali delivered in space-saving modules, as small
as 10mm x 6mm x 135mm.

If you design LCD backlit displays, let RangeMAX sharpen
your competitive edge. For twice the technology at half of
what you'd expect to pay, call us, fax us or visit LinFinity’s
web site today.

Q© LINFiNITY

MICROELECTRONICS

THE INFINITE POWER OF INNOVATION
AC! Electronics 800-645-4955, All American 800-573-ASAP, FAI Electronics 800-677-8899,
Future Electronics 800-388-8731, Jan Devices 818-757-2000, Arrow/Zeus Electronics 800-52-HIREL

©1998. ™ RangeMAX is a frademark of Linfinity Microelectronics Inc. Patents pending.
READER SERVICE 113
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Java-Based Specification

Emerges For Smart Cards

t last month’s CardTech/SecurTech conference in
AWashington D.C., the OpenCard Consortium re-

vealed the OCF (OpenCard Framework) 1.0. OCF
1.0 is a Java-based smart-card specification that enables
interoperability between smart cards and network de-
vices or readers, including PC readers, ATM machines,
set-top boxes, and merchant-site readers.

While advances in security, single-sign-on, and com-
merce applications have increased awareness of smart-
card technology, a general lack of standards has pre-
vailed. The OFC spec is expected to change that,
though. OFC specifies two interfaces: One is a high-
level application programming interface that hides the
characteristics of a particular provider’s components
(either a specific type of smart card and/or smart-card
terminal) from the application and service developers.
The second is a common provider interface that enables
the seamless integration of smart-card building blocks
from different vendors.

The goals of the framework are to spur application
development, with the ultimate goal of making the
smart-card infrastructure as ubiquitous as the credit-
card infrastructure. At the show, IBM, Armonk, N.Y.,
showcased multifunction cards with embedded public
keys based on OCF 1.0. Microsoft Corp., Redmond,
Wash., introduced a Microsoft- branded smart card for
use with Windows NT and Windows 98.

For more information about the Open Card Frame-
work, browse through their web site at www.open-
card.org, or e-mail the Consortium at opencard-

info@opencard.org. JC

8-VSB Measurements Will
Ensure Digital-Signal Quality

ektronix Inc. recently demonstrated a new 8-VSB
T (eight-level vestigial sideband) broadecast measure-

ment capability. While digital transmission will en-
hance TV broadcasting with features like HDTV and
data services, more care is required to ensure that the
highest-quality signal is being made available to the
consumer.

The capability to perform 8-VSB measurements will
be required by all broadcasters in the U.S. as they im-
plement the new ATSC (Advanced Television Systems
Committee) DTV standard. The Tektronix 8-VSB tech-
nology assists broadcasters in making the transition
from analog to digital television.

Zenith developed the 8-VSB digital transmission
system adopted by the FCC as part of the ATSC stan-
dard for terrestrial DTV broadcasts. Tektronix collab-
orated with Zenith on the 8-VSB test suite to create a
system that’s expected to be a reference for compli-
ance with the ATSC standard.

For more information on 8-VSB testing, contact Tek-
tronix Measurement Business Div., Box 3960, Portland,
OR 97208-3960; (800) 426-2200 (press 3, code 1071); fax
(503) 222-1542; wnww.tek.com/Measurement. JD

ETSI, ITU-T Conformance Tests
Targeted For Digital Interfaces

etwork operators are constantly challenged by the
N growing volume of data traffic from commerecial

and private users. To ensure the basic conditions
necessary for trouble-free data communications are
met, these operators must comply with certain stan-
dards defined by national and international bodies.

Wandel & Goltermann has produced an application
note that describes a set of standardized tests on digital
interfaces. These tests can be used to comply with the
European Telecommunications Standardization Insti-
tute (ETSI) and International Telecommunication
Union (ITU-T) norms.

Included in the application note is a listing of eight
standards, which cover the interfaces used in ISDN,
business telecommunications, and the open network
provision (ONP). Another listing shows the measure-
ments needed to test each standard, such as input and
output return loss, longitudinal conversion loss, output
signal balance, impedance toward ground, and tolerable
longitudinal voltage.

The application note was drafted for engineers and
technicians who work for network operators and
manufacturers of terminal equipment, as well as
those who deal with the electrical properties of digital
interfaces. The application note is available for free on
the Wandel & Goltermann web site (search keyword:
AN 57).

For more information, contact Wandel & Golter-
mann GmbH & Co., Marketing International, Postfach
1262, D-72795 Eningen, Germany; +49 7121 86-1616;
fax: +49 7121 86-1333; e-mail: info@uwago.de;
0. wg.com. Jp

Archival Storage Scheme Packs
95,000 Images On A 2-in. Disk

n archival data-storage system that permits up
A to 95,000 images to be stored on a new 2-in. disk

format promises the densest storage technol-
ogy to date. Detailed by Norsam Technologies Inc.,
Los Alamos, N.M., at the May AIIM Conference in
Anaheim, Calif., the HD-Rosetta technology uses an
ion beam process to create microscopie reproductions
—as small as 20 by 30 um—of human eye-readable
images from microfilm,original documents, or other
media. The images are first captured using digital
technology and then converted back to analog form
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and drawn on a durable metal master disk, referred to
by the company as a Pancake Disc. That master disk
then can be used to create low-cost distribution
copies.

Unlike magnetic or CD-based data-storage systems
(which require a computer and bit-stream interpreter
to view information), the contents of the HD-Rosetta
disk can be viewed with a high-powered microscope.
This ensures that the information stored on the disk
will never be unreadable due to hardware obsoles-
cence. As aresult, it can be readable as long as the disk
surface remains intact—potentially for thousands of
years into the future—without the aid of any special
software or computer hardware. Because of this fea-
ture, several federal agencies, including the Library of
Congress, and the National Library of Medicine, have
shown interest in the HD-Rosetta concept and are
currently testing the process.

The metal disks are formed from corrosion-proof
material, can survive most fires, and are free of the
rigid environmental storage criteria that most com-
mon storage media (paper, magnetic tape, and micro-
film) require. An ion-beam writer is set up at the com-
pany’s service bureau facility in Los Alamos, near the
Los Alamos National Laboratory where the system
was first developed. Contact Steve Sukman at (505)
983-0473. DB

VisualDSP Development
Garners Third-Party Support

0 aid developers in cutting tool integration time, as
T well as ensuring interoperability among third-party

software suppliers, some 15 DSP hardware and
software tools providers have announced support for
Analog Devices Ine.’s integrated VisualDSP environ-
ment. Designed to provide a single graphical frame-
work, the VisualDSP comprises an integrated develop-
ment environment (IDE) and debugger that enables
designers to define a DSP system, edit source files, and
debug a project. However, the current release of Visu-
alDSP supports ADI's 32-bit ADSP-2106x SHARC
DSP processors, while support for 16-bit fixed-point
DSPs is planned for later in the year.

A wide variety of application programming inter-
faces (APIs) within the VisualDSP toolset facilitate in-
tegration with development tools from other vendors.
This allows designers to seamlessly migrate from one
DSP to another with the same set of tools within that
environment. The aim is to eliminate the need for learn-
ing new tools as the designer moves from one DSP sys-
tem to another.

In short, the environment is focused on speeding up
the time-to-market systems based on the ADI DSPs.
But, the extensive set of APIs within VisualDSP don’t
preclude DSP processors from other major vendors, ac-
cording to Lori Berenson, marketing manager for Ana-

log Devices’ DSP development tools. In fact, Analog
Devices is expecting the support list to grow rapidly,
propelling Visual DSP toward becoming an open DSP
development environment. VisualDSP runs on both
Windows 95 and Windows NT.

For additional information, call Lori Berenson at
(781)-461-3735 or check out the Analog Devices’ web
site at www.analog.com. AR

Voice-Intelligibility Processor
Technology Rolls Out

RS Labs Inc., a developer and licenser of audio- and
s voice-enhancement technologies, announced the in-

troduction of VIP (voice-intelligibility processor)
technology at the NSCA Convention in Las Vegas,
Nev. The NSCA (National Systems Contractors Asso-
ciation) provides the ideal setting for the VIP’s intro-
duction to the community responsible for manufactur-
ing and installing public address and sound
re-enforcement equipment.

VIP is a patented voice technology that offers major
improvements in audio intelligibility, particularly in en-
vironments with high levels of ambient noise. The VIP
technology has been issued one United States patent,
with additional foreign patents pending.

VIP is based on psychoacoustic principles of the hu-
man hearing system. Specifically, its approach to in-
creased recognition is based on the speech patterns and
frequency distribution of the human voice. VIP selec-
tively enhances, in real time, the voice portions of an au-
dio signal. Then it individually amplifies and selectively
weighs them. Finally, the processed voice sound and un-
processed baseband voice components are combined to
provide an output signal of greatly improved intelligi-
bility with minimum increase in the amplitude of the
speech. Aside from increasing speech intelligibility, the
VIP process enhances music quality in noisy reverber-
ant spaces. It’s also compatible with other voice tech-
nologies, including voice recognition, voice cancellation,
and voice filtering.

SRS Labs will offer a stand-alone unit that can be
added to the audio path of most any PA system or audio
installation using common connectors. Next will be the
availability of DSP Code for porting to most platforms
where DSP is used to facilitate instruction; C-Code
where the technology is used in voice-processing and
voice-recognition software; and Custom Core digital
signal processors from any number of SRS Labs chip
partners.

VIP was developed originally at the Hughes Aircraft
Co. by award-winning inventor Arnold Klayman, who
is now a principal audio scientist at SRS Labs.

For more information, contact SRS Labs at 2909
Daimler St., Santa Ana, CA 92705; (714) 442-1070; fax
(714) 852-1099; wwrw.srslabs.com. J¢

Edited by Roger Engelke




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
35t04.0 166 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

feature low standby power, sleep mode and support for the popular processors

powering today's ultra-high performance devices. m Our high speed synchronous

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

166 MHz--with faster versions on the way! m If you want fast access to fast

SRAMs, visit www. galvantech.com today. Or call 408.566.0688 x 888.

Golvon’rech
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Lattice .

GO ANYWHERE. FROM ANYWHERE: L ATTICE CHARTS
A NEW COURSE IN DIGITAL SIGNAL ROUTING.

When you're blazing new trails, you need the flexibility to change directions whenever and wherever you want.
Introducing kattice’s new ispGDX™ family of high pin count, in-system programmable (1SP*) digital crosspoint devices,
the first programmable components optimized for digital signal interface and routing applications. The unique ispGDX
architecture can route signals from “any pin to any pin” with only a 5 ns delay and multiplex signal paths in real time
S0 multi-port interfaces arc a breeze. Best of all, each high drive /O pin can be independently configured to emulate
any interface logic function, so a single ispGDX part can replace a dozen or more octal devices.

Downfoad
Free ispGDX
Design
Software
Fram Our
WebSite!

Lattice’s ispGDN family ofters /O counts from 80 to 160 L/O pins, in space-saving QFP and BGA
packages. Industry standard boundary scan test and in-system programming allow you to reconfigure
and test signal paths and interfaces in seconds without removing components

from your PCB Laﬁi ce»

Visit the Lattice web site (www.latticesemi.com? and learn more about

. . . Semiconductor
the ispGDX family. Or give us a call at 1-888-1SP-PLDS and ask for Corporation
information packet 335. The Leader in ISP™ PLDs
are ernarks of Lattice S¢ 3 J i
Comorate Headquariers: Te 3)681-3037 » France: T 9 » Germany: Tel (8
* Hong Kong: Tel Fa 2750 « Japan: T 8 820-3531 * Korea: Te! 1822) 58. 22
+ Sweden: (46) 29, Fax {46} 8-601-2928 « Taiwan: Tel (E£6) 2-577-4352 x628 Fax (886) 2-577-0260 » United Kingdom: Tel (44) 1932 831180 Fax (44) 1932 831181
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Stereo
g5mW

power Amp

L

Mono
1.715W

power Amp

tereo line/
s ?\eadpmne
out

- Stereo
out 1
__ Power

Amp In

ember
Newest M
of the OMER
fFamily for
desktop
PCs-
reo linein 4| symming
e Pre-Amp
Mono line in 7
{ume DC Volume
2&;@0‘ ——>1 control
w/Bypass
M:‘C- 4 S M|c
differential Pre-Amp
0 ; | andBias
Mic. out ==
Click and
controls in — 17

pop SuppreSSion

shutdown and
mutbev.pass control

_» Power
Amp out

BOOMER Integrated
Audio Solutions for PCs
LM4834

Highly integrated BOOMER solutions simplify

your design, minimize components and
maximize reliability.

D)
®
)
D)
D)
')

)

1.75 watt mono power amp
Stereo headphone amp

DC volume control w/bypass
Low shutdown current

Microphone pre-amp and bias supply

Mono input for system beep
PC 98 compliant
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Low Dropout
Regulator
LM3940

Optimized for 5V
to 3.3V conversion.

o Excellent load regulation;
3.3V V.ur regulation with V,,
as low as 4.5V

¢ Guaranteed 1A output
current

o Requires only one external
component

o Built-in thermal protection

® Short circuit protection

Low Cost 100 mA Low
Dropout Regulator
LM3480/LM3490

Now available in miniature 3
& 5-lead SOT 23 TinyPak

o Dropout voltage 1.2V (max)
at full load over entire
temp range

® 5% guaranteed output
voltage tolerance over full
load and entire temp range

® Input voltage as high as 30V

o 3.3, 5,12, and 15V solutions

LM3480

LP2975 | |

LM2937

LP2951
o

LP2981

P2960

"

LM2940Q Adustable output | ]

LM3040 caveit s dmpost |
voltage with |

external FET.

O LP2986, LP2987, LP2988™ ™"
O LP2980, LP2982" "

400mA Low Dropout
Regulator
LM2937

Advanced SOT223 Power
package offers industry’s
smallest footprint.

®

)
)

™)

L)
®

LJ

Output current exceeds
400mA

3% V,,. accuracy

Wide output capacitor ESR
range 0.01€2 to 52

Internal short circuit and
thermal overload protection
Reverse battery protection
60V input transient
protection

Mirror image insertion
protection

1A Low Dropout
Regulator
LM2940

S0OT223 Power package
breaks the size barrier.

)

®

L
L)

®

®

Dropout voltage 0.5V @
lour= 1A (typ), maximum
of 1.0V over entire

temp range

+ 5% output tolerance
over all conditions
Reverse battery protection
Internal short circuit
current limit

Mirror image insertion
protection

P+ product enhancement
tested



STEP-DOWN
SYNCHRONOUS CONTROLLER FOR PORTABLES

4.5-30V

CSH
CsL

LM2630

N-CHAN
MOSFET

|
|

N-CHAN
MOSFET

VOUT =1.8V

A\

SOT223 HIGH-POWER REGULATORS

W

SERIES 3 - TERMINAL
POSITIVE REGULATOR SV

INPUT

GND

C1 2
0.22 _uF-IV T 6

-

LM340-5.0 |1
| |

ADJUSTABLE REGULATOR
Adj

T

3 - TERMINAL

C1
0.1uF

_— C2
R2 uF
5k

Synchronous Step-Down
Switching Controller
LM2630

Ideal for generating the

required CPU core voltage in

notebook power supplies.

o Fast loop response; line
regulation of 0.002%/V and
load regulation of 0.3%

® Low shutdown current
(0.1pA); 92% efficiency at 3A
and 80% efficiency at 50pA

o Ultra-thin 20-Id TSSOP
package

® Under/over voltage
protection, current limiting,
thermal shutdown, adjustable
frequency

Regulator Family
LM317, LM337, LM340-5
The world’s smallest high-
power regulators.
¢ SOT223 footprint 30%
smaller than TO-252 D-Pak
® LM317: adjustable positive
1A regulator
® LM337: adjustable negative
1A regulator
o LM340-5: 5V positive
1A regulator

Reference

LM385

The first low-current reference
in a SOT-23, it uses half as much
board space as an SO package.
o First SOT low-current reference
® 10 p A min. operating current
® 2% precision

® 1.2V and 2.5V options



A/D CONVERTERS

High-performance

D converters
I:)Iro:ide high speed NATIONAL'S SINAD OUTPERFORMS THE COMPETITION

: olution
h:‘g:‘n::;ing fs = 20MHz, Vger = 0.6V to 2.60V, All Supplies = 5V
i .
: communications

applications.

e
w

8-bit Low Power Video
A/D Converter
ADC1175

8

8-bit A/D conversion for low-

: 2
: power video and imaging SIN,AD Penorma"ce of

: licati = National Semiconductor's 3
: LIt el ADC1175 compared to

: o Clock frequency: 20MSPS the competition

Signal to Noise and Distortion, SINAD (dB)

®© Superior DNL of 0.5LSB

® Low Noise: 42dB SNR @
Nygquist rate

® Low Power: 556mW

OPTIONS HIGH-RESOLUTION HIGH-SPEED 12-BIT A/D CONVERTER

8

4 6 10
Input Frequency, fix (MHz)

esessesesessesssesessonones

ADCHTS PACKAGE
DNL Plot of the Q‘I))O%EIBI at 10.0MHz
: 10 -

5 {ndustry S‘a“dar,d “a.t.‘.o :i‘s 08
: kAl . = 40% 4
Lhbb) ;O\C' TSS(::\a\\er :.2
: 00
: -0.2
: 04
-06
: 0.8
3 10
: 0 1000 2000 3000 4096
: Samples
Part Conversion Power DNL
: Number | Resolution Rate Consumption |(LSB, typ)| Packages
E ADC12081 | 12-bits SMSPS 105mW +0.35 | 32-TQFP

ADC12181 12-bits 10MSPS 235mW +0.40 | 32-TQFP

12-bit High-Resolution o Superior DNL of 0.35LSB
A/D Converters o Low Noise: 68dB SNR
: ADC12081/12181 (f,, = 500kHz)
. o Clock frequency: SMSPS/ ® Low Power: 105mW
. 10MSPS (Max, ADC12081)

www.national.com/see/newworks



HIGH-RESOLUTION HIGH-SPEED 14-BIT A/D CONVERTER

DNL Plot of the ADC14061 at 2.5MHz

v 100,00% v
10
0.8
06
04
0.2
0.0
0.2
-0.4
0.6
-0.8

! -1.00 1K 2K 3K 4K 5K 6K 7K s‘%‘ 9K 10K 1K 12K 13K 14K 15K 16K
es
Part Conversion Power DNL

Number | Resolution Rate Consumption [(LSB, typ)| Packages

ADC14061 | 14-bits | 2.5MSPS 400mW $0.30 | 52-TQFP

ADC14161 | 14-bits | 2.5MSPS 400mW +0.30 | 52-TQFP
Wavev;s,-on

eSign Ev .

SYstem Kit 'Uatlon

and perfo,
evaluat,'On

Ystem desig,
Mance

L) WOl’ks With |
high.-g -
Peed Apc

! NatiOna,

14-bit High-Resolution
A/D Converter
ADC14061/14161
® Clock frequency: 2.56MSPS
o Superior DNL of 0.3 LSB
(ADC14061)
® Self-calibrating architecture
® Low Noise: 80dB SNR
(fn = 500kHz) (ADC14161)
® Low Power: 390mWwW
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Performance

Low Cost Dual PLLs
LMX1600/01/02

Optimized for cost-sensitive

applications.

® Vcc range of 2.7V to 3.6V

® Low power consumption:
lec = 5.0mA for
1.1GHz/1.1GHz dual

® TSSOP16: smallest package
available

® Digital lock detect

COMPLETE PLL PORTFOLIO

LMX2350/52
Fractional N
Dual PLLs

LMX233xL
Low Power
Dual PLLs

LMX233xA/
35/36/31
Dual PLLs

LMX2306/16/26
Low Power
Single PLLs

LMX2315L/
20L/251
Single PLLs

LMX2315/20/25
LMX16xx  Single PLLs
Low Cost

Dual PLLs

Low Power Single PLLs

LMX2315L/20L/25L

Drop-in upgrade for industry-

standard LMX2315/20/25.

® 60% less power
consumption

® Same low phase noise

® Same high-performance
charge pump

Low Power Dual PLLs

LMX2306/16/21/26

Performance up to 3.0GHz.

® lgc=2.3mA @ 1GHz

® Ve range of 2.3V to 5.5V

® Ultra-low phase noise floor
(-167dBc/Hz)

® TSSOP16: smallest package
available

¢ Selectable Fastloek” Mode



Part
Number

Single PLLs
LMX2306
LMX2316
LMX2326
LMX2315L
LMX2320L
LMX2325L
Dual PLLs
LMX2330L
LMX2331L
LMX2332L
LMX2335L

LMX2336L
LMX1600
LMX1601
LMX1602
Dual Fractional N PLLs

LMX2350
LMX2352

Low Power Dual PLLs
LMX2330L/31L/
32L/35L/36L

National’s newest PLL — an

upgrade to our industry stan-

dard with 60% lower power

consumption than before.

® Drop in upgrade for
industry standard
LMX2330A/31A/32A/35/36

RF Input
(Main & Aux PLLs)

550MHz
1.2GHz
3.0GHz
1.2GHz
2.0GHz
2.5GHz

2.5GHz & 510MHz
2.0GHz & 510MHz
1.2GHz & 510MHz
1.1GHz & 1.1GHz
2.0GHz & 1.1GHz
2.0GHz & 500MHz
1.1GHz & 500MHz
11GHz & 1.1GHz

2.5GHz & 550MHz
1.2GHz & 550MHz

NEW PLL SELECTION GUIDE

Active Icc
(typ@3V)

5.0mA
4.0mA
3.0mA
4.0mA
5.0mA
5.0mA
4.0mA
5.0mA

7.0mA
5.5mA

® Power consumption
reduced by 60%

® Same ultra-low phase
noise floor (-169dBc/Hz)

® Same high performance
charge pump

o Selectable Fastlock” Mode

[World Radio History,

Range

2.3to 5.5V
2.3t0 5.5V
2.3to 5.5V
2.7t0 5.5V
2.7t0 5.5V
2.7to0 5.5V

2.7to 5.5V
2.7to 5.5V
2.7to 5.5V
2.7t0 5.5V
2.7t0 5.5V
2.7to 3.6V
2.7to 3.6V
2.7 to 3.6V

2.7to 5.5V
2.7to 5.5V

Vec Package*

TSSOP16
TSSOP16
TSSOP16
TSSOP20
TSSOP20
TSSOP20

TSS0P20
TSSOP20
TSSO0P20
TSSOP16/5016
TSSOP20
TSSOP16
TSSOP16
TSSOP16

TSS0P24
TSS0P24

*Chip Scale Packaging (CSP) available saon.

Fractional Dual PLLs

LMX2350/52

Up to modulo 16 fractional

N divider with no fractional

current compensation.

® Up to 2.5GHz performance

® Output voltage doubler

® V¢ range of 2.7V to 5.5V

® Low current consumption:
lcc = 7.0mA and 5.5mA

® Selectable Fastlock” Mode
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Ambient Temp Sensor “” 1394 PHY ron
(LM75 or LM77) I'” “
Walk Up Ports
DIGITAL TEMPERATURE SENSOR
Digital
[RE3.0¥eo5¥ Temperature Sensor
. LM77
)‘UQ—» ) The next generation of the
"é industry standard LM75.
Y, %P e o ACPI enabled thermal
Converter l—é response
- * Thermal window
T—W-L‘:‘_} comparator with interrupt
P *System 911 alert over-
ok Tos Twon Tiow 5 temp shutdown
B Serial Bus Interface and Storage Registers " & ® User programmable temp
thresholds and hysterisis
. ® 2-Wire serial interface (I°C)




SYSTEM HARDWARE MONITOR

Temperature
Sensor

Limit

Register
d

an
WATCHDOG
Comparators

¥

Fan Speed
Counter

Interface and Control

Interrupt
Masking

and

LG
Control

System Hardware Monitor
LM80

Records key system parameters
to enable timely preventive
maintenance and system
management.

® Temperature sensor accuracy
to +3.0°C

® 7 Voltage monitors/analog
inputs

® 2 fan speed monitors (+10%)

® 8-Bit AYX A/D converter

® WATCHDOG comparison of
system hardware monitor inputs

® 2-Wire serial bus (I°C) interface
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op AMPS/COMPARATO

Op Amp Family
LMV321/324/358 and
LMV331/339/393

The LMV321 is the world’s
smallest op amp.

®

®
L)
®

Single, dual & quad op
amps and comparators
2.7V-5V single supply
Rail-to-rail output

SC70, SOT-23, MSOP,
TSSOP & SOIC packages

Very High Speed,
Low Cost Quad Op Amp
CLC5654

)

®
®
®

L)
Lj

450MHz small signal
bandwidth

2000V/u s slew rate
-71dBc distortion

0.03%, 0.03 deg diff gain,
phase

70mA output current

12 ns settling to 0.1%

NEW TINY OP AMPS/COMPARATORS

Part # MHz Supply Voltage Package Sizes

Lmﬁ'gp Mz 27-55V $0123-5, SC70-5
N 1MHz 27-5.5V S0IC-8, MSOP-8
i 1MHz 27-55V SOIC-14, TSSOP
"!'iﬁ':"c'ommw MHz 27-55V $C70-5, S0T23-5
ng;wmor 1MHz 27-55V MSOP-8, SOIC-8
il 27-55V TSSOP, SOIC-14

Package (actual size)

"

S0T23-5  SOIC-8

S0IC-14

*Industrial Temp Range (-40 to 85 C)

SC70-5 MSOP-8  TSSOP

NON-INVERTING FREQUENCY RESPONSE

Normalized Magnitude (0.5dB/div)

Vo = O.ZSVpp

Av =4+
Rf = 2.21kQ2

Ay =15
Rf =402Q

Av =+10
Rf = 2002

Av =42
Rf = 8662
2

™ - 10M
Frequency (Hz)

100M




NON-INVERTING FREQUENCY RESPONSE

VQ = O.ZSVpp

Ay=H A, =+2
Rf = 6.98kQ2 Rf = 1.65kQ2
3

A =15
Rf =499Q

Av =+10 _|
Rf = 249Q)

Normalized Magnitude (0.5dB/div)

™ M 100M

10
Frequency (Hz)

WINDOW COMPARATOR EXAMPLE

Vi < Vin € Vvax PRl

Vi = 1.8V -
VM“= 5.0V

RS
3R94k l (1< M
INPUT — lu
3
R1
333k £
R2 OUTPUT
427k g
6
R3
U2
240k 2

LM285 ~
1.24V REF

Low Power, Low Cost

Quad Op Amp

CLC5644

® 170MHz small signat
bandwidth

® 2.5mA/channel supply
current

®© 1000V/uy s slew rate

® -72dBc distortion

® 0.04%, 0.07 deg diff gain,
phase

o 70mA output current

® 16 ns settling to 0.1%

Comparators
LMC6717/27

® Ultra low power:

1 p A/comparator
Guaranteed 1.8V and 5V
performance

.

¢ Rail-to-rail input common
mode range

Push-Pull (LMC6717) or
open drain (LMC6727)
outputs

-

© High output current drive:
(@Vs = 5V): 45mA

® SO-8 and MSOP-8
packaging
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Megabits
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Ower LVDS
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FAST LVDS DRIVERS AND RECEIVERS

P
LVDS ,

1
_F000/01004;
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|
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400 1*
Mbs

DS90LV032A

LVDS 3V Quad Driver/ °®
Receiver ®
DSS90LV031A/32A

LVDS technology makes this ®
the world’s fastest quad
driver/receiver, without any
trade-offs in power ®
consumption.

400 Mbs operation

2.0 ns typ prop delay
(driver)/3.3 ns (receiver)
400 ps typ channel-to-
channel skew/1200 ps
typ chip-to-chip skew
Consumes 13mW @ 3.3V
(driver)/40mW @ 3.3V
(receiver)




USB NODE CONTROLLER

Control & Data

Microcontroller Interface
Parallel & Serial

'

}

Endpoint/FIFOs

MAC

Tranceiver

USB

AEEE

Microcontroller
Independent USB Node
USBN9602

Contains all the functions
required to create USB Spec-

ification 1.0-compliant node
products like 56K modems,

high-end joy sticks, bar code

scanners and digital cameras.

®

®

Microcontroller
independent

Seven FIFO endpoints
support all four USB modes
—one bi-directional for

®

L)

mandatory control EPO;
six for uni-directional
support of USB interrupts,
and bulk and isochronous
data transfers

8-bit parallel interface
supports addresses/data-
bases in multiplexed and
non-multiplexed systems
Programmable interrupt
scheme allows device
configuration for different
interrupt signal
requirements
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TECHNOLOGY BREAKTHROUGH

-

oy Self-Extinguishing Electrolyte Should Lead
Non-Flammable Lithium-lon Battery

,; vantages like greater energy .
- \ :orage and lighter weight are E
"W asiving lithium-ion batteries !
«nto laptops, cellular phones, and !
other portable electronies. Despite |
their benefits, however, safety is a |
major concern for both primary and i
rechargeable lithium-metal and !
lithium-ion batteries. Researchers at !
SRI International’s Electrochemical |
nd Polymer Technology Center, |
tenlo Park, Calif., claim to have E
>ked this safety problem by coming !
-y with a non-flammable, self-extin- !
'ishing electrolyte for both types of |
nium cells. |
The alarm sounded in 1995, when E
Sony’s rechargeable lithium-ion manu-
facturing plant in Japan caught fire. |
Concern heightened last year when |
several fires were reported by con- |
sumers, and a major fire occurred at a E
Matsushita plant in Japan. '
The problem is the use of a flamma- |
ble electrolyte in the lithium-ion cells. |
Designers have incorporated safety |
measures into lithium-ion packs by i
mploying techniques such as voltage !
ntrol of the charge and discharge !
ndition. These include self-dis- |
arge, shut-down separators, and .
fety vents. Yet these precautions E
are designed to prevent thermal
naway, and therefore do not treat !

e inherent problem of flammability. |

|
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nosphorous Base

According to SRI, the researchers
wve developed a five-component elec-
olyte comprising phosphorous, pyro-
wrbonate, and lithium salt. “It is the

shosphorous base that provides non-
flammability,” says Subash Narang,
director of SRI's Energy Technology
Laboratory. “SRI’s new non-flamma-
ble electrolyte eliminates the safety
concerns by replacing the hazardous,
flammable electrolyte, without sacri-
ficing power or energy performance,”
7ates Narang.

Other properties of SRI's non-flam-
able electrolyte include high dielec-
ic constant (greater than 13), low
scosity, good ionic conductivity, and

od chemieal stability. As a result,

» electrolyte can dissolve a range of |

2.0
~<— Commercial electrolyte

15
.E'
g ul

05

— SRl electrolyte
0 | t t
100 120 140 160 180 200 20
Temperature (°C) '

The accelerated-rate calorimetric test indicates that the new electrolyte material, developed by
SRI International, exhibits o maximum self-heating rate of only 0.38°C/min. at 178°C. In
contrast, the commercial electrolyte tested as part of the program has a much lorger exotherm,
with a maximum self-heating rate of 1.76°C/min. at 191°C,

|

lithium salts in acceptable concentra-
tion to give a usable electrolyte con-
ductivity. Furthermore, it requires no
special handling procedures, and is en-
vironmentally-friendly, with no known |
toxic hazards. Also, its operating tem-
perature range is =20 to 60°C, while its
boiling point temperature is greater
than 200°C.

According to SRI, the new non-
flammable electrolyte has been
tested with a wide range of lithium
battery chemistries. In addition, the
material has been subjected to accel-

Joint Conservation Project To Demonstrate
More Efficient Silicon Production Techniques

A cooperative project underway in

erated-rate calorimeter testing to |
test the flammability and thermal
hazards of the material (see figure).
To demonstrate the viability of the
new electrolyte, SRI has constructed
a 1.3-Ahr lithium-ion cell measuring
18 by 65 em, the standard size found
in laptops. SRI claims it is function-
ally equivalent to the commercially
available, lithium-ion cells.

For more information, call Subhash
Narang at (650) 326-6200, or e-mail
him at subash_narang@qgm.sri.com.

Ashok Bindra

technical improvements that will re-
duce the amount of electricity used in
the energy-intensive process of grow-
ing single-crystal silicon ingots, These
are cylindrical bars of silicon sliced
into round wafers. Siemens estimates
that the improvements could eventu-
ally vield energy savings of 40% to
50%, and cut the time necessary to
produce the ingots by 15%.

To make the ingots, raw polysilicon

the state of Washington is in-
tended to cut both energy usage
and production time in the manufac-
ture of silicon crystals for ICs and pho-
tovoltaic cells. The $2-million program
is being funded by Siemens Solar In-
dustries, Vancouver, Wash., and the
Northwest Energy Efficiency Al-
liance, Tacoma, Wash.
The joint effort will investigate

ELECTRONIC DESIGN / MAY 25, 1998
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TECHNOLOGY BREAKTHROUGH

is placed in a crucible and melted in a
super-heated furnace. A small piece of
pure silicon lowered into the spinning
crucible touches the liquid silicon, and
then slowly draws out the material to
produce the ingot. During this
process, argon gas is used to regulate
the temperature.

Specific improvements to be stud-
ied in the project include insulating
the crucible, installing a heat shield to
permit more rapid cooling of the crys-
tal as it is pulled from the erucible, and
redesigning the argon gas manage-
ment system. In addition to the poten-
tial energy savings, improved gas
management could cut argon use by
up to 50%.

Because ingot produection con-
tributes significantly to the cost of a
solar photovoltaic cell, this project has
the potential to reduce the cost of so-
lar modules, improving their attrac-
tiveness as an alternative power
source. The project also offers excit-
ing promise for semiconductor manu-
facturing because the same equip-
ment is used to produce ingots for
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that industry as well. If these im-
provements are successfully trans-
ferred to the semiconductor industry,
the energy saved could serve a com-
munity of 50,000 people.

“Microelectronics is this region’s
fastest growing industry, and we're
excited to be able to play a part in it,”
says Jake Fey, chair of the Northwest
Energy Efficiency Alliance board of
directors and manager of energy ser-
vices at Tacoma City Light. “This
partnership between the Alliance and
Siemens has the potential to do great
things. Not only will it reduce costs
for photovoltaics, but the Northwest’s
microelectronics manufacturers will
benefit with money-saving improve-
ments they can use to become more
competitive.”

Project testing will be conducted at
Siemens’ facility in Vancouver.
Siemens Solar Industries’ market
share of photovoltaie cells and mod-
ules is over 20%.

Officially formed in October 1996,
the Northwest Energy Efficiency Al-
liance is a consortium of Northwest

electric utilities, state and local gov-
ernments, public interest groups, and
private concerns dedicated to increas-
ing the efficiency of energy use in the
region. The alliance seeks to bring
about significant and lasting change:
in markets for energy-efficient tech
nologies and practices, to improve t.
region’s efficient use of energy, and re
duce costs to consumers and the elec-
tric system.

The Alliance also hopes to leverage
and provide for non-energy benefits.
Collaboration both inside and outside
the region is a vital element of the Al-
liance,whose members look to marke
incentives and transformation ver.
tures as a means to save considerab!
energy at potentially low long-terr
costs.

For further information, conta
the Northwest Energy Efficiency A
liance at 522 S.W. Fifth Ave., Suite
410, Portland, OR 97204; (800) 411-
0834, (503) 827-8416, fax (503) 827-
8437, e-mail: nweea@nwalliance.ory;
www.nwalliance.org.

Lee Goldberg

Proposed Internet Standards May Impro;le
Virtual Private Networking Capabilities

he submission of two draft docu-
T ments to the Internet Engineer-
ing Task Force (IETF) may signal
progress in the development of stan-
dards for quality-of-service control,
security, and other virtual network
services over IP-based networks. Ac-
cording to the authors at Northern
Telecom’s (Nortel’s) Enterprise Data
Networks group, the proposals are an
attempt to improve the reliability and
security of virtual-private-network
(VPN) traffic over public networks.
In the past, some customers may
have been deterred from using the In-
ternet (or an Internet service
provider) for private networking due
to a lack of security and/or inadequate
traffic management. Both features are
becoming increasingly important as
businesses become more dependent on
the Internet for operational communi-
cation and electronic commerce. As the
size and sophistication of Internet-
based applications grows, providers,
administrators, and users are faced
with several important problems.

First, the scalability of networks is
growing almost daily, thanks to the
rapid growth in bandwidth demand,
and the distances between users.
Nortel has found that as the size of a
WAN network grows, traditional
point-to-point and non-broadecast
multiple-access (NBMA) network
topologies or network models lose
their performance.

Second, administrators and users
increasingly need to segregate traffic
according to class of service (CoS).
While quite adequate for simple file
transfers, a single “best-effort” ser-
vice cannot perform well when han-
dling audio or video feeds. Also,
providers are beginning to demand
ways to differentiate the quality of the
service offered to their clients based
on multiple policies.

Third, enterprise networks are now
often using WANSs to carry mission-
critical traffic that cannot tolerate loss
of service. There also is a growing
need for simplified network adminis-
tration to handle the permanent vir-

tual circuit (PVC) provisioning of
large NBMA topologies until switch
virtual circuit (SVC) deployment be-
comes more commonly used. Final
proper segregation of traffic is now
must-have function.

The first draft document from Nc¢
tel reports on how the companj
layer-three switching technology c:
provide a full suite of VPN capabiliti
and performance enhancements. T.
second document outlines recor
mended guidelines to increase conti
and management of IP networks th:
rely on tunneling capabilities.

Comprehensive View of VNS
The document, delivered to th.
Multiprotocol Label Switching
(MPLS) Committee, presents a com-
prehensive view of Virtual Network
Switching (VNS), Nortel’s label-
switching technology. The introduc-
tion to the IETF proposal explains,
“VNS is a multiprotocol switching ar-
chitecture that provides CoS-sens
tive packet switching; reduces th
complexity of operating protocols li}
PPP and frame relay; provides logic
networks and traffic segregation f
VPNs, security, and traffic engine:
ing; enables efficient WAN broades
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ing and multicasting; and reduces ad-
dress space requirements. VNS re-
duces the number of routing hops over
the WAN by switching packets based
on labels.”

The introduction continues, “VNS
makes a network of point-to-point
links (trunks) appear to be a single
LAN (broadcast, multiple access) me-
dia. The network used by a particular
instance of VNS is called a Logical
Network (LN). A LAN packet is en-
capsulated in a VNS header as it en-
ters the LN, and the label in the
header is used to switch the packet
across the LN. The encapsulation
header contains the identifier of the
last node (or egress node) that
processes the packet as it traverses
the LN. It ix the first node (or ingress
node) that decides to which egress
node the packet is sent. All nodes be-
tween the ingress and egress nodes
(known as tandem nodes) decide inde-
pendently the best packet forwarding
route to the egress node identified in
the packet.”

According to Nortel, it improves

Both the Series 25
and 25L are a part
of Grayhills family
of rotary switches,
optical and mechanical
encoders, pushbutton
switches, keyboards,
keypads and

custom front

panels.

1SO-9001

certified,

Grayhill
manufactures

to Industry and
Military standards
to assure quality

and reliability.

gra -Amll

An 1S0-8001 Company

TECHNOLOGY BREAKTHROUGH

When reliability and cost-value

performance by reducing latency,
while providing a way for service
providers or enterprises to offer or de-
ploy economic IP transport solutions
across WAN backbones.

The second draft document de-
scribes a method for the distribution
of VPN address information across a
public network. It provides a blue-
print for the automatic configuration
of VPNs between switches and
routers to streamline IP tunneling
technology. It is meant to simplify and
standardize the implementation and
configuration of VPN services, using
current IP tunneling technology, to
avoid the problems experienced by
carriers today. The proposed VMMT

is a protocol that supports the dy-

namic distribution of VPN informa-
tion throughout a shared network, and
the automatic formation of multipoint-
to-multipoint tunnels between VPN
routers.

The introduction of the proposal ex-
plains that “each VPN peer (router)
belonging to a VPN is identified by a

32-bit VPN identifier (VPNID) that is

AFFORDABLE MECHANICAL ENGODERS
WITHOUT GOMPROMISE.

matter, turn to Grayhill’'s

i unique in the shared network, but
1 common to all routers belonging to the
E VPN.” To manage and distribute the
' address information within the VPN,
i Nortel's scheme lets each VPN peer
. have “one shared IP address assigned
' to it and multiple private IP ad-
E dresses,” says the proposal.

! It continues, “The shared IP ad-
! dress is used as the source address in
. all tunnel IP headers. There is also, op-
i tionally, a shared IP multicast group
E address that is used to send VPN mul-
1 ticast or broadeast packets to VPN
' peers. It also has one private address
. for each interface into the private net-
. work, and one for the interface into
i the shared network. The private [P
1 address for the interface into the
! shared network will have the same IP
. subnet value as all VPN peers.” A full
i text of the draft document on virtual
E private networking submitted to the
+ IETF canbe viewed at: wwcw.ietf.orgl.
il For more information, contact Nor-
' tel at 1-800-4-NORTEL, or visit their
i web site at www.nortel.com.

Lee Goldberg

family of rotary Priced around $1 in quantity, the single deck

mechanical
encoders

561 Hillgrove Avenue Internet:

PO. Box 10373
LaGrange, IL 60525-0373 USA
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DATA{ ? 2 #3 3 Faxback Info 1-800-244-0559
Phone: 708-354-1040 Fax: 708-354-2820

design Series 25L is a reliable drop-in replacement.

Select multiple code outputs, up 10 36 positions
per revolution in less than a 1" square package.

Reliability assured, the Series 25 is a competitive
drop-in, multi-deck replacement.

Choose from one to four decks, multiple
codes, up to 36 positions per revolution and

terminal options.

Our Bulletin #716 describes the

Series 25L encoder; Bulletin #6938,

the Series 25 encoder.

http://www.grayhill.com
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Kent ChLCD No Power Disprays

EAsiesT T0 ReAD RerLECTIVE TECHNOLOGY

Compared to conventional LCD technologies, KENT Displays’
ChLCD (Cholesteric Liquid Crystal Display) technology offers
better reflectivity, a 360 degree viewing cone and exceptional
daylight contrast, even in direct sunlight — all without
backlighting.

BREAK THE BATTERY-DRAIN BARRIER

Since ChLCD reflective and transparent textures are both
stable states, an image can be displayed irdefinitely without

consuming battery energy — for seconds, hours, weeks, pZ"" “ng“"’ I"‘,’{"’
ar represeniaiion

months or even years. illustrates KENT's 360

STANDARD OR CusTOM DIsPLAYS AVAILABLE degree viewing con.

Standard ChLCD displays and modules are available in sizes
and colors to meet your needs. Have a special application?
KENT Displays offers ChLCD displays and modules custom
designed to vour requirements.

1997
ASK FOR THE FAcTs Product of the

Year Award
To learn more about this technology that enables you to do
more, ask for more information today. e

DISPLAYS
"“KEL q INCORPORATED
A MANNING VENTURES BUSINESS UNIT

Kent Displays, Inc.» 343 Portage Boulevard » Kent, OH 44240 ® Phone: 330.673.8784 o Fax: 330.673.4408
Internet: http://www kentisplzys.com e E-mail: sales@kentdisplays.com

READER SERVICE 135

1/8 VGA “No Power”
Display Modules

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 Displays, Inc., 330-673-8784
E-mail: sales@kentdisplays.com

READER SERVICE 133

INFOSIGN™ Electronic
Sign Modules

These innovative displays enable
messages to be quickly and easily
changed from a remote personal
computer. They are ideal for point-
of-sale displays and kiosks, lobby
marquees and signs, public forum
voting annunciators, flight/transit
information displays and more.
Infosign display modules feature
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
305 mm X 31 mm (12 in. X 1.5 in).

KENT Displays, Inc., 330-673-8784
E-mail: sales@kentdisplays.com

READER SERVICE 134



Preamble, the Performance
Leader in Differential Measurement.

Microvolts to Kilovolts!

Model 1822
DC-10 MHz
X1000 Gain

16 upper & lower
BW limits

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 X 1000 attenuation factors and
circuit loading as low as 92 meg/4.5 pF.
They facilitate differential measurements
from microvolts to kilovolts

o s ATTENUATOR sy INPUTR
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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 to
source signal
as seen on a
ground ref-
erenced scope

|
L J
DIFFERENTIAL
The 1855 rejects the line voltage and
high dv/dt signal, cleanly displaying the
upper and lower gate drive signals.

Model 1855
DC-100 MHz
X10 Gain
Very fast

Preamble’s 1800 Differential Amplifier
Series low noise, wide common mode range
and Precision Offset Generator allow
minute portions of very large signals to be
examined with 52 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
N

this =9 volt
DAC signal to
be seen.

-

DIFFERENTIAL

The 1800 Series allow the individual DAC
steps to be examined at any point on the
wave-form and measured to 5'2 digit
resolution.

Preamble Instruments, Inc
P.0.Box 6118

Beaverton, OR 97007-0118
(503) 646-2410, 800-376-7007
FAX: (503) 646-1604

REAMBLE

INSTRUMENTS

J\,
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Joe
reboots

his PC
every day.

That’s a fact.

Window

Manager
omerten) (e Bing) (O
"srhm Dri
Filesystem e

QNX° Microkernel Architecture

The QNX 0S on Dave’s machine runs
every 0S component in its own MMU-
protected address space. So if a
driver — or virtually anything else -
fails, the rest of the system stays up.

« Deterministic realtime performance
(1.95 psec per context switch on a Pentium 133)

= Full MMU support for all processes
« Small memory footprint

= Fault-tolerant networking

= |nherent distributed processing

= |nternet and mobile SDKs

« Embedded GUI & browser

= POSIX certified

« Embedded OEM pricing

Monolithic Kernel
Network Driver
Gllphllcl Su'hlyllem

m

ys
Appl Graphics Driver
ication Do'v;Icn Driver Applicatien

Conventional 0S Architecture

The monolithic 0S on Joe’s maching clumps all
0S components into a single address space. One
subtle programming error ir: just one driver, and
whoomp!, Joe has to reboot - again.

Davenasnt
since 1994

That's a fact too.

OpenA Control Software and the QNX Realtime 0S. “Since then,’ sa ys Dave, “we've
upgraded the control system regularly with new hardware and software - including
parts of the 0S itself. But not once have we had to reboot.

hite

For a handy 12-point checklist on 0S reliability, dcwnload Dave's paper, Which Papey
0S for PC-based Control?, at www.omnx.com/productinfo/technical_papers.htm

Build Reliable Embedded Systems with QNX

Keep all your solutions running 24 hours a day, 7 days a week — nonstop. With QNX,

your system can recover from software fauits, even in drivers and other critical programs.
You can hot-swap peripherals. Start and stop filesystems and network services. Change
I/0 drivers. Add or remove network nodes. Even access the OS after a hard disk failure.
All without a reboot.

Plus, QNX scales seamlessly from handheld consumer appliances to continent-spanning
telephony networks. So you can use one 0S for all your nonstop realtime needs.

And that's a fact.

www.qgnx.com
The Leading Realtime 0S for PCs

(don’t miss our demo!)

call 800 676-0566 ext. 2265

> Visit the QNX International Technology Conference!
San Francisco May 31 - June 3, 1998
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Surface-Mount
Nonvolatile SRAMs

Now you can save time, money. and space with
Nonvolatile SRAMs and Timekeeping RAMs.
Introducing Dallas Semiconductor’s PowerCap
module package. designed for direct reflow

soldering.

THE PACKAGE 1S THE DIFFERENCE
How do you surface-mount a product with an
85°C battery in a 220°C reflow oven? Separate
the battery from the rest of the module with

PowerCap packaging.

Step one: Reflow-solder the module base
to the host board just like any other

surface-mount component.

Step two: After reflow, snap on the
PowerCap and its built-in battery to
complete the NV SRAM module.

THE IDEAL MEMORY
PowerCap NV SRAMs and Timekeeping
RAMs are the most durable. easy-to-use NV

memories in the industry, offering byte-

addressable. 70ns

read/write access and

unlimited access endurance.
Each PowerCap provides at least 10 years

of data retention, after which the PowerCap can
be replaced in-system to further extend data

retention life.

For more information on the ideal memory in a
surface-mount package. give us a call or visit our
Web site.

PowerCaps
Memory Standard | Enhanced |Timekeeping
Size NV SRAM|NVSRAM| RAM
32K x8 DSI1230 | DSI330 | DSled4
128K x8 DSI1245 | DSI345 | DS1646
512K x8 DSI1250 | DSI1350 | DS1647

® Enhanced NV SRAMSs feature built-in system power and battery monitors.
® Timekeeping RAM, feature memory-mapped day. date and time registers.

= DALLAS

B SEMICONDUCTOR

Visit our Web site at http://www.dalsemi.com/PowerCap.html
4401 South Beltwood Parkway, Dallas, Texas 75244-3292 < Phone: 972-371-4448 « Fax: 972-371-3715
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% Exploring technology advancements in bus interface ICs

Low-Voltage Differential Signaling
Reports For Bus Duty

Based On Point-To-Point LVDS Technology, Bits Devices
Combine Speed, Low Power, And Low Noise.

hether vou're linking
boards via a backplane
or subsystems via ca-

bles, your design will need
some sort of bus scheme. In-
trasystem buses offer advan-
tages over point-to-point solu-
tions by allowing multiple
transmitters and receivers on
the same interconnect. This re-
duces the amount of intercon-
nect required, along with the
cost of associated hardware.
For example, a four-port !
switeh requires five point-to- y
point connections (including g .
the switch node), but only a sin- '
gle bus. The higher the number
of devices, the more attractive
a bus becomes.

When the bus links your
own internal hardware, you
can avoid the protocol over-
head of open standard interconnects
like VME, PCI, or Fibre Channel. To-
day’s typical bus solutions range from
TTL, with bus speeds of just 30 MHz
(on a heavily loaded bus), to ECL,
which achieves 150- to 300-MHz in a
typical multipoint application. For its
part, ECL has been the only viable
technology for higher bandwidths.
However, it’s expensive, consumes
large amounts of power, and allows
only low levels of integration.

Alternatives such as Low-Voltage
Differential Signaling (LVDS) offer an
attractive speed/power/cost mix. But
LVDS technology has been available
only as a point-to-point solution.

Jeft Child

S
& A COVER FEATURE

LVDS is an electrical standard for |

communicating high-speed digital
data over distances of less than 10 m,
characterized by a very-low (350 mV)
differential swing, low power con-
sumption, and low cost. As an estab-
lished standard in the ANSI/TIA/EIA
644 specification, the technology is
typically used for point-to-point appli-
cations such as linking flat-panel dis-
plays to computers.

To address bus applications, Na-
tional Semiconductor has taken the
core LVDS technology and expanded
it for bus applications. Bus LVDS, the
resulting technology, solves the major
problems associated with alternative

on TTL and GTL. It consumes
less power, enables hot-in-
2 ble boards, operates on a
ive backplane that re-
= quires only two termination
? resistors, and is far less sus-
ceptible to signal
reflections.
Because Bus LVDS is a
CMOS technology, it lends it-
self to inexpensive, high-inte-
gration solutions. In faet, com-
plex chips can use Bus LV DS
for high-speed interchip com-
munications. Additional Bus
LVDS advantages include low
EMI, low susceptibility to
cominon-node noise, and a re-
duction in bus width for some
applications.

Two Architecture Choices

While conventional LVDS is a |
point-to-point technology, Bus LVDS |

extends to enable full bus interac-
tions. It supports both multipoint and
multidrop architectures (Fig. 1). Mul-
tipoint buses allow multiple drivers or
the same bus, and ave typically used in
chassis backplanes, LAN applications,
central-office switches, and stackable
hubs. Multidrop buses have one driver
and multiple receivers. And there’s
typically only one termination. Good
examples of multidrop buses are
ADSL systems or video-on demand
systems, where you're receiving large
bandwidth data into a rack, and then
distributing it across the rack to multi-
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>155 Mbits/s at only 10-mA loop current

o

A

| B

1. The S92LV1021 serilizer transforms a 10-bit, paraliel CMOS/TTL data bus into a high-speed,
LVDS serial data stream. The complementary DS92LV1210 deserializer transforms the LVDS
serial stream back into 10-bit data and recovers the embedded dock.

ple network terminator cards.

For multipoint buses, the first-gen-
eration Bus LVDS product, is Na-
tional's DS92LV090 chip (F'ig. 2). The
| device implements a 9-bit bus that
provides signaling rates greater than
200 Mbit/s. The device operates from a
3.3-V supply, and includes a delay-
locked loop that keeps part-to-part
skew below +200 ps. Bus load is light,
typically only 5 pF per LVDS load.

Other members of National’s Bus
LVDS family include an LVDS serial-
izer for equipment such as network
switches that need fast point-to-point
and multidrop connections. The
S921.V1021 transforms a 10-bit paral-
lel CMOS/TTL data bus (1 data byte
plus 2 control bits) into a high-speed
LVDS serial data stream (Fig. 3). The
complementary DS92LV1210 deseri-
alizer transforms the LVDS serial
stream back into 10-bit data and re-
covers the embedded clock (Fig. 3,
again). When operating with a 40-
MHz input clock, the devices provide a
serial LVDS bandwidth of 400 Mbits/s
over a single twisted pair or differen-
tial pe-board traces.

By handling bandwidth require-
ments up to about 500 Mbits/s in a
backplane, the first-generation Bus
LVDS products address the key per-
formance area that is inaccessible to
single-ended technologies. In addition,
Bus LVDS interface devices can be
used in parallel to increase overall
throughput. In a six-node stack of
100Base-T units, for example, several
100-Mbit/s Bus LVDS channels can be
combined over low-cost SCSI-type in-
terface cables to deliver throughputs
as high as 2.4 Gbits/s.
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Most of the advantages of Bus
LVDS are inherent in industry-stan-
dard LVDS technology, which relies
on a differential data-transmission
scheme with a small voltage swing.
Differential transmission uses two
wires with opposite voltage swings in-
stead of the one wire used in single-
ended technologies such as BTL and
TTL. The differential signals minimize
susceptibility to external noise be-
cause the noise couples onto both
wires and is thus rejected by the re-
ceivers. The receivers respond only to
differential voltages, which represent
data signals. The same characteristics
make Bus LVDS receivers virtually .
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immune from the effects of common-
mode signal reflections.

Because LVDS reduces concerns
about noise, the technology can use
lower signal-voltage swings. This ad-
vantage is crucial, because it’s impos-
sible to raise data rates and lower
power consumption without using
low-voltage swings. Specifically,
LVDS uses a differential voltage
swing of only 300 mV (typical), which
is less than one-half the voltage swing
of PECL and 10 times lower than tra-
ditional TTL/CMOS levels. Further-
more, the CMOS current-mode driver
design used in LVDS greatly reduces
the generation of noise.

Multipoint Bus LVDS

Dealing with propagation delays be-
tween the chips on a bus can be diffi-
cult, especially when driving hundreds
of Mbits/s across it. The delays can
vary by process technology or temper- ‘
ature. Uncertainties can add up
quickly. Propagation delays of the bus
transceivers and the backplane itself
could result in as much as 10 ns of un-
certainty about where the signal is go-
ing to be at any point in time. To ac-
count for that, systems designers have
to degrade the systems’ timing budget. |

The DSY2LV090 bus transceiver
overcomes that problem with some
innovative calibration circuitry. The

One of nine channels
. Slave delay
@ T’:‘;:;““ element (transmit) o SN0,
Slave delay
";m" element (receive)
. - Nine-channel
Calibration channel oo
] Calibration delay
] element (iransmif) | Reference load
n'::}n“ * —1  Calibration “Ily
load element (receive)
25-MHz
Delay lock
reference
clock loop
DS92LV0I0TVEH

2. The DS92LV090 tranceiver chip implements a 9-bit bus that provides signaling rates greater
than 200 Mbit /s. The device operates from a 3.3-V supply, and includes a delay-locked loop that
keeps part-to-part skew below 200 ps. Bus load is light, typically only 5 pF per LVDS load.
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LTI 490
Tl 2252

) S——

4 to 16V 2.5 to 44V

2.7 to 10V

Speed/Power nauo .J

NAT 661

MAX 4162y

i S—

41015V 3to12v 2.2 to 36V

Operating Voltage Range

Speed vs. Power

it's a fundamental tradeoff...speed versus power. But now
Burr-Brown offers you a new industry best! The OPA244 family,
single and dual versions consume a mere 40pA/channel, yet have
a 350kHz bandwidth.

0PA?244 operates from a wide power supply range—too0, 2.2V to 36V
single supply (or £1.1V to £+18V). Excellent common-mode range to
the negative supply, so it's great for battery powered applications.

microPackages!

Great for portable and other compact applications, the OPA244 is
availablz in the tiny SOT-23-5 and the dual version comes in the
MSOP-8, half the size of an SO-8.

Burr-Brown offers a wide range of high performance
micropewer, micropackage op amps, including 0 b,
CMOS and bipolar types. Check our great

selection below. @ )

Single Offset Drift BW Vs lg/Chan micro Price/Chan*  FAXL/NE# Reader
Product Dual,Quad (mV)max (pVRC)typ (MHz) V) {(uA) max Packages (1kpcs)  (800) 548-6133 Service #
0PA244 s, 1 2 035 221036 50  SOT-23, MSOP**  $0.41 11266 197
OPA234 $,0,Q 0.25 0.5 035 2.71036 300 MSOP-8** $0.88 11269 198
OPA237 $,0,0 0.75 2 1.4 2.71036 350 SOT-23, MSOP, SSOP**  $0.76 11327 199
0PA241 $,0,0 0.25 0.4 0.035 2.7t0 36 28 . $0.90 11406 200
0PA2337 D 3.0 2 3 2.5105.5 750 S0T-23-8** $0.26 11410 201
0PA336 $,0,Q 0.5 1.5 0.1 21105.5 32  SO0T-23, MSOP, SSOP**  $0.50 11380 202

*Dual version, recommended resale in US dollars/channel; FOB USA.

**0Other packages available.

BURR - BROWN?

Burr-Brown Corporation » P.0. Box 11400 « Tucson, AZ  85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 » http://www.burr-brown.com/
Distributors: Arrow: (800} 777-2776 « Digi-Key Corp: (800) 338-4105 « Insight Electronics: (888) 488-4133  J.L.T. Supply: (800) 246-9000 » Sager Electronics: (300) 724-3780 « SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS

BUS LVDS ICs

|

Serializer Deserializer
DS92LV1021 D§92LV1210
= LVDS =
= =
3 [ 'E 10
10 IE - Data  Ri+ 2 = ;
bk B2 e g-1a-T|S | B T
=& - Data 5
2 out-
TCLK_RF ——
Transmit — T T T Reference clock
clock Timing Timing [T Reference enable
- Data PLL
‘(‘}5'""&) and control [T gty anld control H— { ook
wl Reference clock
=
L RCLK_RIF
lication
Serializer hop Deserializer
Frame Frame
Control Sye i Control
ASIC VDS ASIC
Data , 8 Data_ /8
7 I
Pc board or :
Transmit wisted pair Receive
clock clock
I e— Uplo —
10m

bus, and typically have only one termination.

chip has 10 channels, nine of which are
usable for data transmission. The
tenth is a calibration channel. The
user supplies it with a reference clock
of 25 MHz to give this calibration
channel an absolute value of time. You
can connect the reference clock as a
common clock into the other chips, but
designers don’t need to worry about
phase angle. The phase angle of the
clock signals into each chip doesn’t
| matter, only the frequency does. That
| reference clock is used to create a 10-
ns pulse that then runs through the
calibration channel.

The calibration channel has a series
of digital-to-analog converters in it
which then drive de-skew circuitry.
They’re able to adjust the propagation
delay, both in the transmit and receive
paths, to be 10 ns. These calibration de-
lay elements then drive slaves on the
other nine channels to calibrate them,
as well. The result is that whether the
bus comprises one chip, two chips, or
any number of chips, +200-ps skew is
guaranteed from chip to chip. That
means that the timing budget on the

3. Bus LVDS can do 155-Mbit /s data transfers using only 10-mA of loop current. The
technology supports both mutlipoint and multidrop architectures. Multipoint buses allow
multiple drivers on the same bus. Multidrop buses allow the use of one driver on the same

backplane can be very tight.

For multidrop buses, National
Semiconductor offers the S92L.V1021
serializer and the complementary
DS921.V1210 deserializer. In a mul-
tidrop systems, there is one transmit-
ter and multiple receivers. The serial-
izer chip takes in a 10-bit stream,
serializes it so that it is then “bus-
able,” and then drives it out across the
bus. The device also embeds the clock
with the data.

The deserializer then takes the se-
rialized stream, deserializes it, and re-

Users of equipment
containing Bus LVDS
devices can swap

cards for maintenance
and upgrades without
powering down

covers the clock. With the two-chip
set you can send, for example, 11 sig-
nals across a backplane using just one
pair of wires. In this way, you reduce
the skew, and the amount of intercon-
nect. The 10 to 40-MHz input clock
provides up to a 400-Mbit/s payload
over one pair of wires. The 3.3-V chip
set consumes only 150 mA of power.
Both chips are available in 28-pin
SSOP packages.

Fault Tolerance

Fault tolerance is essential in any
backplane application. Bus LVDS pro-
vides fault tolerance by going to a high-
impedance state when powered-down.
Thus, if a card loses power for any rea-
son, signals on the bus do not damage
the transceiver or pull the bus down.

Bus LVDS also provides inherent
fault-tolerance in extreme bus-con-
tention situations. If all the drivers on a
20-device TTL bus transmit simultane-
ously, for example, they can dump 2 A on
the bus and destroy all the transceivers.
This failure is impossible with Bus
LVDS for two reasons. First, LVDSis a
low-current technology. Second, as Bus
LVDS drivers increase the differential
voltage on the bus, they reach a point at
which they cannot push this differential
any wider. They automatically back off
to a safe compliance level.

Bus LVDSs differential signals also
make it safe to hot swap cards on the
bus. So long as the pins of an inserted
card connect the bus together (a
straightforward requirement), the re-
sulting insertion glitches will been seen
as common mode, and will not cause er-
roneous switching on the bus. Users of
equipment containing Bus LVDS de-
vices can, therefore, swap cards for
maintenance and upgrades without
powering-down the equipment. With
Bus LVDS, users get high fault toler-
ance for continuous up-time and quick
mean time to repair.

PRICE AND AVAILABILITY

Both the DS92LV090 transceiver and the
serializer/deserializer chip set are available
June 1. In 1000-unit quantities, the 400
Mbit/s DS92LV090 in a 64-pin TQFP is
priced at $8.50 each. In 28-pin SSOPs, the
DS92LV1021TMA serializer and
DS92LV1210TMA deserilaizer are each
priced at $9.50 in the same quantities.

National Semiconductor Corp., 2900 Semi-
conductor Dr, Santa Clara, CA 95052; contact

Guy Nicholson, product marketing manager, |

(408) 721-2431; www.national.com.
CIRCLE 485
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Low Cost Audio DACS!

Low Cost AX Stereo Audio DACs

The SoundPlus™ PCM1725 and PCM1733 are 16-bit and 18-bit
pin-for-pin compatible stereo audio D/A converters complete with
3rd-order AX modulators, 8X oversampling digital interpolation
filters (with de-emphasis available at 44.1kHz), and analog output
amplifiers. The PCM1725 and PCM1733 are the best low cost

solution for CD-quality consumer audio applications. Key features
include: 95dB Dynamic Range, 96kHz operation, 256fs/384fs
system clock, TTL Logic interface, <5V power supply. and 14-Pin
SOIC package. The PCM1725 and PCM1733 are priced from

§7.99)in 10,000s.

Products Description Bits OJI3NMC SNR  THDsN Nttt BRI package o ELACA. . eader
PCM171718  DAC 16/18 96dB  100d8  -00dB 48kHz +2.7t0 +5V  20-Pin SSOP 11289, 11325 81
PCM1725 DAC 16 95d8 97dB  -84dB 96kHz +5V 14-Pin SOIC 11373 82
PCM1733 DAC 18 95dB 97d8  -84dB 96kHz +5V 14-Pin SOIC 11435 83
PCM1720 DAC 16/2024 96dB  100dB  -90dB 96kHz +5V 20-Pin SSOP 11333 84

Low Voltage CMOS Audio Op Amp Key Specifications:

The OPA340 series of rail-to-rail CMOS op amps (single, dual,  « Wide Bandwidth. ..........cc..coooveririvcvernnniniiisess s 5.5MHz
quad) are optimized for low voltage, single supply operation. e High SIEW Rate .............co.ooviviiveceeereeeceeee e 6V/us
Its performance, space saving miniature package, and ability t0 e Low THD+N cv.ovovovoeeeeeeeeeoeeeeeeeeeeeeeeeeee 0.0007%
drive a 600<2 load, make it ideal for_low cost audio applications. e Supply Voltage (single SUPPIY) .......cc..coovvvvvrrnrne +2.5V to +5.5V

The OPA340 (single) is priced from§0.59)in 10,0005,

Recommended resale in USD; FOB USA 0 _
ﬁ' >l BURR - BROWN®

.www.blll’r'lll'ﬂwn.com

L
Burr-Brown Corporation « P.0. Box 11400  Tucson, AZ « 85734-1400 + Call (800) 548-6132 or use FAXL/NE (800) 548-6133 ¢ http://www.burr-brown.com/
Distributors: Arrow: (800) 777-2776 » Digi-Key Comp: (800) 338-4105 » Insight Electroncs: (888) 488-4133 + J.LT. Supply: (800) 246-9000 « Sager Electronics: (800) 724-3780 « SEMAD (Canada): (600) 567-3623

Reader No. 85 « FAXL/NE #11404
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CONFERENCE PREVIEW

Get A Firsthand Look At The Display
Technologies Of The Future

New Display Technologies, Display-Based Applications,
And Advancements In Fabrication Techniques

Highlighted At SID ’98.
Cheryl Ajluni

here does one go for the latest
information on anything and
everything to do with dis-
plays? The answer is simple: the 1998
Society for Information Display (SID)
international symposium, seminar,
and exhibition, scheduled for May 17-
22 at the Anaheim Convention Center
in Anaheim, Calif. With a line-up of
over 350 papers, nearly 400 exhibitors,
and a slew of day and evening short
courses, seminars, and panel sessions,
there is something to appeal to every
attendee’s level of interest (see the
table). As Russel Martin, Principal
Scientist at Silicon Image, Inc., San
Jose, Calif., and General Chair for SID
‘98 explains, “The conference has be-
come the leading international forum
for advances in electronic-display
products, technology, systems, appli-
cations, manufacturing, testing, and
human factors.”

As aresult, it seems only fitting
that new information on displays—in-
formation that will help to change how
we live, work, and play—will be deliv-
ered near the home of “the most magi-
cal place on earth”—Disneyland. And,
in keeping with this theme, attendees
will be treated to keynote addresses
from Hisashi Yamada, Toshiba Corpo-
ration, Kawasaki, Japan, who will de-
seribe Digital Video Disk (DVD) tech-
nology and explore its many
applications, and Eric Haseltine, Vice
President and Chief Scientist of Walt
Disney Imagineering, Anaheim, Calif.,
who will speak on the continually in-
creasing possibilities for using com-
puters in entertainment.

One of the new items at the show is
a Display Technology Showcase. The
object of the showecase is to feature
side-by-side comparisons of different
display technologies intended for simi-

lar applications, and operating from
the same signal sources.

Some of the technologies that will
be featured at the Display Technology
Showcase include large video and
graphics displays using plasma, liquid-
crystal dispaly, cathode-ray tube, and
front- and rear-projection technolo-
gies; medium to medium-large moni-
tors using a variety of technologies;
LCD monitors using TFT, standard
STN, and enhanced STN technologies;
medical displays; and small data-
graphic displays using LCD, FED,
LED, and EL technologies.

Display Technology Advances

In recent years, the maturation of
the display industry has been domi-
nated by three factors: the demand for
more display-based consumer prod-
ucts; the drive toward lower-power,
higher-performance portable display
technologies; and the call for large-
area, low-weight display technologies
driven by HDTV and wall-hanging
television applications. Not surpris-
ingly, the trends at this year’s show
are no different.

On the consumer side, an interest-
ing technological development known
as the reverse emulsion elec-
trophoretic display (REED) comes
from researchers at Zikon Corpora-
tion, Campbell, Calif. Basically, it's a
flat-panel display (FPD) technology
(which utilizes the electrophoretic
properties of reverse emulsions)
that’s being eyed as a viable alterna-
tive to LCDs (Liquid Crystal Dis-
plays). In its continuous or non-polar
phase, this emulsion is a clear liquid.
Its polar phase is a liquid that can be
colored with virtually any dye as long
as it is soluble in a polar solvent and
insoluble in the non-polar phase. To
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form a stable suspension of colored
droplets inside the non-polar phase,
detergent is used to form micelles
containing the polar phase. These col-
ored micelles can then be electrically
charged, or otherwise responsive to
electric fields, depending on the spe-
cific components chosen.

To form the display, this reverse
emulsion is injected into a sealed cell.
The cell is comprised of two glass
plates with etched ITO (Indium Tin
Oxide) electrodes. By applying volt-
ages across the emulsion through the
ITO electrodes, the color of the display
can be changed.

As compared to LCDs, the REED
offers higher performance in trans-
missivity—in excess of 70%, a wider
viewing angle, and increased color

brightness. The technology also offers |

lower power consumption, low mater-
ial cost, is inexpensive to produce, eas-
ier to fabricate, and has the potential
to display full colors. Further details
of this development are highlighted in
paper 47, “Reverse emulsion elec-
trophoretic display (REED).”

One of the major factors driving the
development of low-power, high-per-
formance portable display technolo-

gies is the growing popularity of |

portable laptop computers and cell
phones. To answer this need, a joint
team of researchers from Sarnoff Cor-
poration, Princeton, N.J., and Thom-
son-LCD, Moirans, France, have de-
veloped an 8.4-in. a-Si AMLCD
(amorphous silicon active matrix lig-
uid erystal display). With a pixel size of
204 um by 202 um and an aperture ra-
tio of 45%, it is the first a-Si display de-
signed for direct-view applications,
and the largest built to date with inte-
grated row and column drivers.

As summarized in paper 148, “Sub-
notebook a-Si color SVGA display
with integrated drivers,” the large-
area a-Si AMLCD, with on-board
scanners, uses a sample-and-hold col-
umn driver with a threshold autozero
function. This allows for uniform col-
umn charging and an increased data-
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Setting the Standard
Quad 12-Bit DACS

The DACs Are Back! A DAC Guarantee

Burr-Brown’s new quad, 12-bit DACs are the first in a new series of DAC7614, DAC7615. DAC7624 and DAC7625 have guaranteed
BICMOS D/A converters featuring a voltage output specifically channel-to-channe! matching of linearity to +1LSB, unipolar zero to
designed for single-supply or low voltage dual-supply applications. +2L.SBs, and bipolar zero to +1LSB. Plus, they offer 10ps max settling
time at only 2.5mW/DAC power dissipation in single supply operation.

Low Cost

At less than $2.50 per converter. these quad DACs are an ideal  Precision Solutions

solution for multiple output applications such as process control, Burr-Brown has a wide selection of 12- to 18-bit D/A converters
motor control, ATE, analytical and portable instrumentation. featuring competitive pricing! See our web site for a complete listing.
Product Reso_lution INL DNL Guarantge_d Interface DAC Interface FAXLINE# Reqder

(Bits) (LSBs)  (LSBs) Monotonicity Features (800) 548-6133 Service #

DAC7614 12 £1 1 -40°C to +85°C Serial Individual DAC Update 11445 86
DAC7615 12 +1 +1 -40°C to +85°C Serial Simultaneeus DAC Update 11443 87
DAC7624 12 1 +1 -40°C to +85°C Parallel  Output Reset o Mid-Scale 11419 88
DAC7625 12 +1 +1 -40°C to +85°C Parallel  Output Reset to Zero-Scale 11419 89

*Priced from $9.66 in 1000s. Recommended resale in USD. FOB USA.

BURR - BROWN?®

R T
Burr-Brown Corporation ¢ P.0. Box 11400 « Tucson, AZ « 85734-1400 « Ca!l (800) 548-6132 or use FAXLINE (800) 548-6133 « http://www.burr-brown.com/
Distriburtors: Arrow: (800) 777-2776 « Digi-Key Corp: (800) 338-4105 « Insight Electronies: (838) 488~4133 » J.I.T. Supply: (800) 246-9000 « Sager Blectronics: (800) 724-3780 » SEMAD (Canada): (800) 567-3623
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sampling interval. The row drivers in- |
corporate previous line storage with |
circuitry to reduce horizontal E
crosstalk. Transistor threshold drift !
cancellation circuits also are used to |
extend lifetime. Special bussing tech- |
niques are used to help reduce power E
dissipation. '

inition television). What we haven'’t
heard is when it will arrive. Part of
the problem is standards related and
the other part stems from lack of ma-
ture technology. One of the most
promising candidates for HDTV is
PDP (plasma display panel). But until
now, they have lacked the higher res-

required by the consumer TV and
HDTYV markets.

Researchers from NEC Corpora-
tion, Kanagawa, Japan, think they
have changed all this with the devel-
opment of a high-contrast 50-in. color
AC plasma display. As detailed in pa-
per 165, “High contrast 50-in color AC

v v . b + B PRy Y 1 1 a3 B 1a . ayro-. . 1l . N . 1 DI -Gy v <
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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 availabke 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 powver, 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 15pW 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« Serial Interface

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

* Up to 200kHz Conversion Rate

Resolution Channels INL NMC* Sample Rate Power SINAD  Price FAXLINE# Rea_der
Product  (Bits) (LSB) (kHz) (mW)  (dB) (1kpes) 1-800-548-6133 Service #
ADS7824 12 4 0.5 12 40 50 73 $12.30 11303 203
ADS7825 16 4 2 16 40 50 86  $26.46 11304 204
ADS7832 12 4 +0.75 12 117 14 " $16.00 11332 205 i
ADS7841 12 4 21 12 200 3 72 $4.59 11420 206
*No Missing Codes

- www. BUT-HroWn com

BURR - BROWN®

Burr-Brown Corporation « P.0. Box 11400 » Tucson, AZ ¢ 85734-1400 » Call (800) 548-6132 or use FAXL/NE (800) 548-6133 hitp://www.burr-brown.com/
Distributors: Arrow: (800) 777-2775 » Digi-Key Corp: (80C) 3384105  Wsight Electrunics: (833) 484133 + J.LT. Stpply: {800) 246-9000 + Sager Electronics: (800) 724-3780 » SEMAD (Canada): (B00) 567-3623
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and can display both HDTV (Hi-Vi-
sion) and XGA (PC) images with a
350:1 dark-room contrast ratio. This
latter feature is made possible by the
use of a single priming drive sequence.
The PDP also uses an improved capsu-
lated color-filter technology and fea-
tures a wider color array than the
more traditional CRT.

NEC’s display monitor is a mere 97
mm in depth—despite its 50-in. diago-
nal area, and has an aspect ratio of
16:9. Using a dual-scan technique, the
panel can be driven in 8-bit gray levels
without miswriting. A scaling IC con-
verts the Hi-Vision signal to 768 pro-
gressive scan data allowing the panel
to reproduce vivid high-definition
moving pictures.

One problem with the conventional
CRT is that its curved face can cause
distorted images when viewed from
the side, as well as unwanted reflec-
tions from ambient light. Thanks to re-
searchers from Mitsubishi Electric
Co., Kyoto, Japan, these problems
have now been solved with a perfectly
flat face color-display tube. As de-
tailed in paper 236, “Development of
perfectly flat face color display tube
DIAMONDTRON NF,” this tube fea-
tures high brightness and high resolu-
tion, is distortion free, and allows for
natural-looking flat images. Because
the tube is flat, the reflection and glare
caused by ambient light is signifi-
cantly reduced.

The DIAMONDTRON NF tube
was developed using an accurately cal-
culated polynomial curve based on
typical usage environments and hu-
man vision characteristics. It incorpo-
rates a host of new technologies in-
cluding a tempered glass bulb, flatter
aperture grille, and a new electron
gun. Its surface is treated with an anti-
reflection coating.

Emerging Applications

One exciting feature of the SID
show is that it affords attendees the
opportunity to get a first glimpse at
some of the more innovative uses of
display technology; especially as it
pertains to consumer products. Anin-
teresting development in this area
comes from a joint effort by Jaguar
Cars Ltd., Coventry, England; Texas
Instruments (TI), Dallas; and Pilk-
ington Optronics, Glasgow, Scotland,
to develop an automotive Heads Up

Display (HUD). The system, which
uses a HUD to project an enhanced
image into the drivers line of view, in-
corporates a variety of technologies
including Pilkington’s optical mod-
ules, and TI’s digital near-infrared
(NIR) CCD camera.

The project, summarized in paper
97, “Evaluation of flat panel display
technologies for an automotive night
vision enhancement HUD system,”
came about as a result of human factor
trials done by Jaguar indicating that
night vision systems can dramatically
improve automotive safety.

The way the system works is that a
set of filtered car headlights illuminate
the scene ahead of a vehicle with NIR
radiation. A NIR-sensitive digital
CCD camera images the scene and ex-
ports the data to a DSP. Here, the im-
age is processed and presented to the
display. The HUD display module
then projects the image off a partially
reflective combining element. The im-
age becomes superimposed on the real
view through the windshield and is fo-
cused at a point in front of the vehicle.
To a driver looking through the wind-
shield, what they would see is an en-
hanced image overlaid onto the real
forward view.

Work on this system is now focused
on the use FPDs, as opposed to CRTs.
This could lead to substantial im-
provements in performance while re-
ducing volume, complexity, and unit
cost. A production-intent prototype of
the system is expected to be devel-
oped next year.

Medical Imaging

In the medical arena, researchers
from the X-ray Imaging Research
Laboratory, Henry Ford Health Sys-
tem, Detroit, Mich., have developed a
computational method for examining
the effect of rough surfaces and anti-
reflective thin-film coatings on lumi-
nance spread functions. This is an es-
pecially critical capability for medical
imaging applications where images
with wide luminance range and low
contrast detail are displayed.

To achieve the required display
quality for medical applications, care-
ful control of the light transport
processes in the faceplate of CRTs is
needed. But, the luminance range of
CRT systems is limited by the glare
associated with light diffusion in the

thick glass faceplate.

One way to deal with this probler
is through the use of an optical Mont
Carlo simulation code (DETECT-IT!
This code, written in FORTRAN 9(
can effectively model the luminane.
spread in emissive structures. Specific
details of the code are presented in pa-
per 260, “X-ray Monte Carlo modeling
of glare in cathode-ray tubes for med-
ical imaging.”

Eyeglass Displays

A new approach to the design of an
eyeglass-based display is highlighted
in paper 250, “Optical approaches t:
incorporation of displays within eye
glasses,” from The MicroOptical Cor
poration and Northeastern Univer
sity, both of Boston, Mass. Th
approach incorporates the optical re
lay between the display and the ey
within the eyeglass lens, and the dis
play within the eyeglass temple. Thi;
design offers an eyeglass appearanc:
that is acceptable to the user. Such a
advance is significant since the devel
opment of wearable computers re-
quires a portable display that is light-
weight and low power, and that can
be operated without requiring the
use of hands.

The system uses a 0.25-in. diagonal,
320 X 240 pixel format AMLCD, and
an optical relay built into the frames.
The display and backlight are
mounted within the temple of the
glasses. The image is provided to the
eye by the optical relay mounted
within the eyeglass lens. When the
display is turned off, the system re-
verts back to ordinary glasses. A cable
runs through the temple that connects
the analog AMLCD to drive electron-
ics. The electronics receive standard
VGA signals and convert the data to
the format required to drive the 320 X
240 display. A monochrome version of
this eyeglass system has already been
developed, with a color version cur-
rently being developed.

Anyone looking for more informa-
tion on display technologies or a
glance at some the latest display-
based products should look no farther
than SID. For more information on
the conference or to register, contact
Mark Goldfarb, Palisades Institute for
Research Services, 201 Varick St.,
Suite 1006, New York, NY 10014; (212)
620- 3380; fax (212) 620-3379.
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FT » FS SERIES MODUFLEX ® SWITCHERS

DESCRIPTION FEATURES

The FT and FS Series are comprehensive I 0.99 power factor.

lines of ultra compact power factor corrected N 5.5 watts per cubic inch.
models derived from our Moduflex® family of B 1-7 outputs, 400-1000 watts.
switching power supplies. This series utilizes I 120 kilohertz MOSFET design.
advanced technology to produce a high EE Universal input.

quality input current wave form that is I UL, CSA, TUV (IEC, EN), CE.
compliant to the harmonic requirements of I FCC, EN Class A EMI.
EN61000-3-2. Based on modular Il [EC, EN Immunity.
construction, “off the shelf” modules permit I All outputs:

high volume manufacturing with an Adjustable

outstanding quality level assuring timely Fully regulated

delivery at a competitive cost. Floating

Three classes of output modules are Overload and short circuit protected

available. The STANDARD outputs allow
short duration surge currents on all
auxiliaries for hard starting loads. Optional
CURRENT LIMITED outputs have square

Overvoltage protected
B Standard features include:

System inhibit

current limiting and feature wireless droop .F L o
current sharing. Optional ENHANCED W Options and accessories include:
outputs have square current limiting, one wire Power fail monitor

star point current share, output good logic Redundancy

signal with LED, nominal 5V local bias, Current Limited Outputs
individual inhibit and margining. For Enhanced Outputs
requirements that cannot provide minimum Zero Preload

load on the main output, the ZERO
PRELOAD option is available for main
outputs up to 500 watts.

End fan cover
Top fan cover
Rack Assemblies
DELIVERY

Choose stocked units or construct a model
number using stocked modules for fast
delivery. Otherwise, form a model from the
adjacent page to meet your specific re-
quirements. Contact factory for deliveries on
models derived from non-stocked modules.

STOCKED MODELS - Available in 3 days.

S5V @ 50A 12V @ 12A

400W | B5V@50A | 12V@ 12A | 24 A | 12V@6BA |  FT46A2363-45P
B00W 5V@60A | 12V@12A | 12V@12A | 5V@10A | FT4602332-13P
600W 5V @ 60A 12V @ 12A 24V @ 6A 12V @ 6A FT46C2363-13P

*400W models include power fail monitor, current limited modules, zero preload and end fan cover options.
600W models include the same options except fan cooling is built into the unit.

UNITS FROM STOCKED MODULES - Available in 2 weeks.

FT4B2336-YYX
OPTIONS

Afie ~ . Option
5 Code Function

) 00 | None

Output #1 Code 01 Power Fail Monitor
02 | Redundancy

04 | Current Limited

Configuration: Allowable quad output configurations are 42, 44, 46 and 48. 08 Zero Preload
Power Code:  Choose Power Code A through D for 400-750W models. 16 | Enhanced
Output Codes: Select any outputs from the shaded area on the Qutput Types table 32 | End Fan Cover

consistent with the configuration chosen. 64 Too Fan Caver
Option Code: Specify Option Code. Refer to the Option table. Codes 02 (redundancy) P :

and 16 (enhanced) are excluded from models available in 2 weeks. Replace the YY with the sum of

Fan cooling is built into 600 and 750W units. the Option Codes.




MODEL SELECTION

Models are available in power ratings of 400 to 1000 watts, with
corresponding code letters Athrough E. See Power Code chart.

Output modules are available in six types:J,K,L,M,NandPin
nominal power ratings from 75 - 500 watts. Type M, N and P
modules are variable power rated depending upon the unit
power rating. The M, N and P Module table directly below shows
the corresponding multiplier applicable to the output current
ratings of the M modules and allowable power ratings for the N
and P modules. For example, a 750 watt multiple will have its M
type module configured to produce 120A @ 5V or 12A @ 48V.
The voltage and current rating of output modules are listed in the
table of output types. This table assigns an alpha-numeric code
designating the nominal voltage rating of the module.

M Module Current N/P

Unit Multiplier Module*
Power Single Multiple Allowable
Rating Output Power
Rating
A | 08 | 5
B 500W 1.0 | 06 | 300w
C | eoow | 12 | 08 | 400W
D | 750w | 15 | 12 | 500W
E 1000W 2.0 1.5 750W

*When an N or P module is used as the main output,
the allowable power and the module current ratings
must not be exceeded.

Output Types”*
Output Module Type
J K L M N/P
Code Volts Amps Amps Amps Amps Amps
0O | 2 | 10 | 20 | 30 | 100 | 60
1 [33] 10 | 20 | 30 | 100 | 60 |
2 5 | 10 | 20 | 30 | 100 | 60
I 5 12 | 24 | 42 | 42
4 |15 | 5 | 10 | 20 | 33 | 33
5 | 18 | 4 8 | 16 | 28 | 28
B | 4] & .| & | 2 |2y |2
7 |28 | 256 5 | 10 | 18 | 18
8 3 | 2 | 4 | 8 | 14 | 14
9 [ 48 [ 15 3 | 6 | 10 | 10
A [22] 10 ] 20 | 30 | 100 ]| 60
B | 24| 10 | 20 | 30 | 100 | 60
¢ (27| 10 | 20 | 30 | 100 | 60
D [ 3] 10 20 | 30 | 100 | 60
E | 36| 10 | 20 | 30 | 100 | 60
F | 4 | 10 | 20 | 30 | 100 | 60
G | 45| 10 | 20 | 30 | 100 | 60
H |57 10 | 20 | 30 | 90 | 60
J |63 ] 10| 20 | 30 | 80 | 60
K 7 | 9 | 18 | 3 | 70 | 60
L 8 8 16 | 30 | 62 | 60
M |9 8 15 | 30 | 56 | 56
N 10 7 14 | 30 | 50 | 50
P 11 7 13 | 27 | 45 | 45
Q |135] 6 11 22 | 37 | a7
R |17 ] 5 9 18 | 30 | 30
S 19 4 8 16 26 26
T | 21 4 7 14 | 24 | 24
U 23 4 7 18 | 22 | 22
v 26| 3 6 12 | 19 | 19
W 29 3 5 10 | 17 | 17
X 32 2 5 9 16 16
Y 40 2 4 8 | 13 | 13
Z 44 2 4 7 | 12 | 12

Muitiple output modules of a given type are arranged in
ascending order by voltage magnitude in the same sense as
the output number sequence in the configuration diagrams.
“Shaded ratings are stock.

HOW TO ORDER

To form the proper model number defining a custom requirement,
select the letters FS or FT to designate the series, then choose the
desired configuration and list the configuration code. Insert the power
code letter for the power level and follow with the output code numbers
or letters for each specific output. Enter a dash and from the option
table insertthe sum of the option codes.Where lower poweris desired
for the main module, an N module can be substituted and is denoted
by a letter N in the output variant position. In addition, when no
preload is available for the main output, choose Option Code 08 and
add a P in the output variant position. For an enhanced main and
current limited auxiliaries, specify both 04 and 16 option codes.

HARMONIC CORRECTED 500W QUAD SWITCHER

FT 4 B 2336-YYX
T Qutput #1 Vanant

Outout #4 Code

Output #3 Code

OUTPUT CONFIGURATIONS

The boxes below are diagrammatic representations of the power supplies as
viewed from the output end. The two-digit numbers above the boxes are the
configuration codes.
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Unit Power Rating

utput
Config 400w  500W  600W 750W
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* Represents allowable configurations for the FT Series.
X _Represents allowable configurations for the FS Series.



SPECIFICATIONS

INPUT

90-264 VAC, 47-63 Hz.

POWER FACTOR

0.99 typical.

EMISSIONS

FCC 20780 Part 15/EN 55022, Class A Conducted. EN
61000-3-2, Harmonics. 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. |EC 1000-4-5/EN
61000-4-5, Level 3 Surge. |IEC 1000-4-6/EN 61000-4-6,
Conducted Field.

INPUT SURGE

230 VAC - 38 amps max. 115 VAC - 19 amps max.
EFFICIENCY

75% typical.

HOLDUP TIME

20 milliseconds from loss of AC power.

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 it 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 10 LFS* for models without internal fans directed
over the unit for full rating. Two test locations on chassis rated
for max. temperature of 90°C. 600 watt, 750 watt and 1000
watt models have built-in ball bearing fans

‘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.

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

minc.

POWER PRODUCTS

OVERLOAD & SHORT CIRCUIT

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

THERMAL SHUTDOWN
Circuit cuts oft 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 indi-
vidual 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 I.
Vibration per MIL-STD 810-E Method 514.4, Category 1,
Procedure |.
MECHANICAL
CASE SERIES WATTS w

1 FT  400W/500W

3 FT 600W

4 FS 600W

5 FT 750W

6 FS 750W

7 FS 1000W

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.

REDUNDANCY

Optional Or-ing diodes for hot pluggable N+1 redundant oper-
ation. For FT Series 500 watt & 750 watt models with 1-4 out-
puts. Main output current limited to 100 amps. Remaining out-
puts 16 amps max.

CURRENT LIMIT

Option provides on all outputs:

B Square current limit with auto recovery.

| Wireless droop current share for parallel or N+1 redundant
operation.

ZERO PRELOAD

Optional circuit removes need for preload on main output up

to 500 watts.

ENHANCED

Option provides on all outputs:

® Square current limit with auto recovery.

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

® DC output good logic signal with LED indicator.

& Logic inhibit.

& Nominal 5V bias.

& 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 cover mounted on top of the power supply.

ACCESSORIES

RA50 and RA75 Series 2U high rack assemblies provide hot

pluggable interface and hold up to 3 FT Series 500 watt or

750 watt units respectively.

5.08"
5.08"
5.20"
5.20"
713

2.56"
2.63"
2.63"
2.56"

Specifications subject to change without notice.

290 WISSAHICKON AVENUE, P.O. 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
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ELECTRONIC DESIGN ONLINE

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS

Get Immediate Online Access
To Worldwide Technology

Electronic Design Online has been created for you, the design

engineer, as the world’s most comprehensive technical

information resource and solution center. It offers a compendium

of topics—from the contents of current Electronic Design issues
including all the articles, schematics, and QuickLook features
to ED University, Pease Porridge, Career/Job Bank, and more.
Link up to our web site today for online forums, direct links to
industry organizations and advertisers, trade show previews,
industry surveys, fechnology archives, and humor. In addition,
you can now utilize ED JetLINK, the industry’s fastest “drill down”
tool to find application- and market-specific product solutions
and vendors with a minimum number of clicks in one site visit.

QuickLook
News

Ideas for Design
Archives

New Products

Career/Job Bank

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS

Technology Departments:

Analog Design
Communications/Networking
Component/Packaging (PIPS)
Computer Boards & Buses

Digital Design

Electronic Design Automation (EDA)
Embedded Systems & Software

Test & Measurement

www.elecdesign.com




ANALOGY/ TEXAS INSTRUMENTS

How can IC designers CUT TH E

at the fab stage? Texas Instruments used Analogy

«GET IT RIGHT....
et ie s weed MAKE [T




RISK of problems

For detailed case histories, white papers

fi rst pa ss. Th ey we re and applications notes on this and other

Saber success stories, point your browser
to www.analogy.com/success/ or call
1-888-ANALOGY.

within 24 hours after first silicon.
e\

I

Within a day after the first silicon came in, Texas Instruments’
"""" prototype control chip was up and turning their client’s
disk drive.

With the help of the systems-level simulation capabilities
of Analogy’s Saber® simulator, TI had uncovered problems in
the client’s spec—problems that would have later appeared
_ in their silicon. Using Saber, TI verified its system design and
validated early on that its product would work.
\ No one does more than Analogy to support top-down design
methodologies in mixed-signal and mixed-technology systems,
or supplies a larger library of models for that purpose. So why

wait until all else fails, when you can take it from the top

with Saber and steer clear of trouble from the start?

Cut the Risk. Get it Right. Make it Real.
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We put a little
something
extra into

every
industrial PC =
we build...

Reliability has been the
hallmark of Octagon for
nearly two decades.

When you can’t afford
to take chances, you

can count on Octagon
for solid performance
in adverse industrial
environments.

Whether catalog or
custom product, our
industrial PCs are desigred
with sophisticated CAD software,
minimizing line lengths and
analyzing the completed Liyout. The
results are clean designs with low
emissions and high noise immunity.

Highly accelerated life testing (to destruction)
gives a level of confidence to our MTBF specifications
unattainable with MIL-2 1 7F calculations. Our Qualmark™
laboratory addresses design and manufacturing issues before
production rather than reacting to field problems after production.

Our investments in reliable design and manufacturing lower our
costs, but more importanly, vours.

Call us at 303.430.1500 or visit our Web site at
www.octagonsystems.com to get the full story.

() OCTAGON SYSTEMS®

“The Solution Leader”
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TECH INSIGHTS — Embedded Systems

SOFTWARE DEVELOPMENT TOOL INTEGRATION

Software Development Tools
Take On Integration Challenges

From Cruise Missiles To Luxury Cars, Software Tools
Progress To Meet The Needs Of A Plethora
Of Embedded Designs.

Teri Sprackland

oftware development tool makers are busy
S trying the meet the reliability and ease-of-use

needs of software developers. Answering
these demands is becoming more critical as more
and more embedded systems emerge to control
everything from small toasters in the home to
large industrial plants.

The best way to ensure software reliability is to
develop the software using a process that is well
defined, known, transparent, repeatable, and
modifiable. That means making use of a suite of

SPECIAL
REPORT

defense industry, and the task must be accom-
plished with time-to-market and cost considera-
tions being met as well.

“There are 10 to 15 microprocessors in today’s
cars,” notes Steve Houtchens, director of new
technology at Integrated Systems Ine. “The cus-
tomer must be able to depend on total reliability
for something like the antilock brakes,” he contin-
ues. Tool integration allows software to take over
part of the coordination functions that middie
managers once performed in less-complex devel-

software-development
tools that are not only
compatible with one
another, but are also to-
tally integrated within
one system.

The early suites of
software development
tools included source
text editors and compil-
ers, data-flow diagram-
ming tools, require-
ments trackers, and
critical-path calendar
creators. Newer devel-
opment-tool suites now
offer a broader range of
tools that are inte-

I/0 System

BSPs

pSOS Kernel

Memory File POSIX
Management Library
|

- opment environments.
Recompiling an en-
tire system may be im-
practical, due to time or
resource constraints.
Software development
tool suites can keep
track of where the in-
terfaces between mod-
ules are, and can help
the user manage the
various versions and
configurations.

Many Solutions
To meet these needs,
software companies of-

grated to work to-
gether, and are open to
allow the use of propri-
etary as well as third-
party tools developed
to meet a specific appli-
cation need.

The challenge to
software programmers
is still essentially to de-

W Applicotion Specilic Componsnts
B Xornel Companents
® Tupn

Strong ARM

' fer a plethora of solu-
tions. Some are focused
on a particular demand,
while some work to pull
everything together.
Some companies pro-
vide only development
tools, while others will
organize individual em-
bedded application de-
velopments from start

velop reliable software
code, and to deal with its complexity as quickly as
possible. Further aceentuating these challenges
are the different end markets that are being ad-
dressed. The automobile industry, for example,
works on much slimmer profit margins than the

Art Couriesg:
:n'egroted ystems
nc.

to finish.

The emergence of low-cost, 32-bit embedded
microprocessors and intellectual property (IP)
cores has further moved software developers to
add features to their products, further blurring
the line between hardware and software develop-
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TECH INSIGHTS SOFTWARE DEVELOPMENT TOOL INTEGRATION |

ment. This is particularly the case in
automotive, printer, and telecommuni-
cations applications. To address these
applications, WindRiver Systems de-
veloped its Tornado environment,
aimed at embedded systems. Its
graphically oriented tools are taking
the place of the many more primitive
text-based approaches (Fig 1).
Tornado comprises three major in-
tegrated components. They include a
set of Tornado plug-in tools, a set of
cross-development tools and utilities,
and the VxWorks run-time system.
VxWorks includes a range of
host/target communications such as
Ethernet, a serial port, and an in-cir-
cuit emulator (ICE). In addition to the
Tornado tools, third-party tools can be
brought into an integrated develop-
ment environment (IDE). Tornado
and all its components run within a
graphical user interface (GUI) that
functions on operating systems like

/pRISH+

Analysis and
Visualization Tools

énll.l:.l-lllil. Development
Tools

Third Party
Tools

Communications ‘

Tools
Server

< ' .comlu
Symbol Debug
Server Server

2. pRISM+, from Integrated Systems Inc., provides a complete graphical environment for ‘
embedded development. It includes a complete tool suite built for specific target

microprocessors, and is built around the industry-stondard CORBA bus to accommodate ’
expansion fo third-party tools.

WindowsNT, Windows 95 and several
flavors of Unix.

Communication between the host-
based development environment and
the target takes place via a scaleable
agent on the target. This agent pro-

vides the access for all tools through
the host-based target server. The tar-
get server can serve on a host other
than that containing the actual devel-
opment tools.

T (negQld == NMLL)
tet) fpe( )
Wnes B0 INO08 < Lpoatssetecie .
return (BRROR) ;
vl 418
ey s <Lsseatusatein:

HineQuiin] ~ megQid: /% atore the wessaps quens 1D
vl fpei4) @

Adross what

D003 TE2 In 1ineaCreate at tolephons. o:2
0TS « maglCrente (1, MAX_MBC_LEN, WIC QO MIORITY);
I (magQid =« MULL)

-
toep ¥

1. Tornado, from WindRiver Systems, is an integrated, cross-development environment for
embedded systems. It consists of three major integrated components: a set of Tornado plug-in
tools; a set of cross-development tools and utilities; and the VxWorks run-time system that
includes the VxWorks real-time operating system, and a range of host /target communications
such as Ethernet, a serial port, and an in-circuit emulator (ICE).

The user communicates to the tools, '
which talk to the target server, and
the server then establishes communi-
cation with the target via connection
plug-ins, which are implemented as
dynamic link libraries (DLLs). Con-
nection plug-ins support specific types
of target interfaces such as an ICE, a
ROM monitor, or connection to the
host-based simulator, VxSim.

Plug-in Interfaces

On the tools side, the WindRiver
and third-party tools interface to the
system via plug-ins that mediate be-
tween the specific tool interfaces and
a published Tornado application pro-
gramming interface (API). This
means that any tool that’s interfaced
to Tornado can talk to any target for
which there is a proper connection
plug-in. In addition to the connection
plug-ins, there are object-module-for-
mat plug-ins available that let tools
interact with object formats for
which they might not have been orig-
inally designed.

Among the tools available with
Tornado are the GNU toolkit, that in-
cludes C and C++ compilers and a col-
lection of supporting tools; Win-
dRivers’ CrossWind source-level
debugger; a graphical source-code
browser; and Windconfig, a target
system configuration tool. Other tools
available include the WindView run-
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SMART’S WORLDWIDE MANUFACTURING
AND LOCAL SERVICE CUT LEAD TIME, EVERY TIME.

We didn't get to be a leading supplier of memory modules by accident. Starting with
an extensive design library and the ability to innovate, we design, manufacture, :00%
test and deliver cutting-edge memory technologies all over the world. Not piecemeal
parts, but integrated turnkey solutions customized for each incividual need. The result
of these build-to-order memory programs2 Faster delivery of key components. Fewer
inventory management hassles. And more control over costs. All of which goes to show
that, no matter how you cut it, our unique approach to memory modules sharpens your
competitive advantage. Isn't that how you'd want a parinership like this to work?

We don‘t just build parts, we engineer partnerships.

MEMORY MODULES | MEMORY CARDS | EMBEDDED COMPUTERS | COMMUNICATIONS PRODUCTS

800.956.SMART WWW.SMARTM.COM Email: info@smartm.com
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HETTTITHIITIEEEE SOFTWARF DEVFIOPMENT TAAI INTERDATIAN |
TOOLS

ment tools provided can be replaced

| with other available tools such as

ClearCase from Pure Atria, or PVCS
from Intersolv.

The basic package of pPRISM+ is de-

)
livered with the Wizard, the pRISM
we thlnk an embedded software debug system | . o 0C AT e PEISE Y

Manager/toolbar, a compiler, and a de-
should consume no target resources, provide high-speed code download, bugger for the target processor. The
debuggers are kernel-aware, and ISI
be easy to use, performs non-stop, offer full-speed target control, have is attempting to supply its own prod-

: ucts for the basic package wherever
up to 256k trace and 8MB overlay memory, win innovation awards, possible. For example, ISIs Search-

integrate with popular tool chains, pay for itself in a matter of weeks, light debugger is supplied for the
MIPS platform package, while the
SingleStep debugger from Software
Development Systems, Oak Brook,
111, is supplied for the 68000-processor
platform. This does not preclude the

L]
Introducing... % Bt A O

and fit in the palm of your hand.

piler and debugger are supplied for |
the ARM package.

One noteworthy integrated envi-
ronment of development tools is Code-
Warrior Professional from Metrow-
erks Inc. designed for what t he
company claims “serious, industrial-
strength programming.” CodeWar-
rior Professional allows one to edit,
compile and debug C, C++, Java and
Pascal programs for multiple target
processors and operating systems.

Microsoft Developer Studio is an
example of an IDE originally targeted
for desktop application development,
but increasingly used for embedded
development as well. Many software
development activities, such as writ-
ing and compiling code, take place ini-
tially in a desktop environment, there-
| fore, the activities are generic to

programming in general. \
Developer Studio has the ability to |
' easily integrate other Windows-
based tools so that they appear to be
natural menu items selected the same
way as the features supplied by Mi-
crosoft. In addition to the Nucleus
POWERplant, Phar Lap Software
has integrated its Embedded Tool-
Suite into the Developer Studio. In
fact, the Developer Studio look and
feel is serving as an example to com-
panies developing their own propri- |
etary tools because it has become ‘
such a familiar environment for so |
The Web

many programmers. \
Another area of concern for soft-
ware integration is the porting of the ’

Nt

X

www.amc.com/super Applied Microsystems
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a man Is known
by the
company.....

help him design
naxt-1a-impossible
produets with
sophisticatad mamaory
technologies like
PC100 and Rambus.

And when he

discovers Celestica,

he keeps.....

With the right design partner, even your most outrageous, most advanced, “they-said-
it-couldn‘t-be-done” ideas can beat the competition to market. Which is why so many of the

world's leading OEMs would prefer to keep Celestica their little secret.

For 10 years we've been working with the biggest names in technology to design and build
solutions that make cutting-edge technology—well, cutting edge. in the process, we’ve acquired
perhaps the broadest range of memory manufacturing experience in the industry, from high-

volume, industry-standard modules to highly customized, one-of-a-kind solutions.

We've also invested millions in testing equipment. Qur two new Advantest® T5581 testers, for example,
deliver high throughput while testing modules at the higher speeds demanded by today’s

. . . . www.celestica.com
technologies—which is how we test every module we build. (We thought you'd like to know that.}

Our connections are no small potatoes, either: Our memory for the latest Pentium® Il processor—
based systems and our PC100 memory are already on the market. And plans for Rambus RIMM

modules and DDR memory are well under way.

So call us at 1-888-899-9998 and ask for document #7123. We'll send you a copy of “Breaking
the Speed Limit: PC100 Memory” with a list of our latest Intel Pentium ll-compatible memory
upgrades. Or look for it at www.celestica.com/memory/100mhz.html. Because the secret to making
sure your designs become great products is often in the company you keep.

©1998 Celestica, Inc. Celesticass a trademark of Celestica, Inc. All other trademarks and registered trademarks are the property of their respective owners.

A‘U[_g_ma,!g{h_,: EBV@ELECI'RON'CS nAIIlIDl‘NALI::-A:'" Elnsighl ﬂ'Pioneer TlME CELESTICA
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With over 25 standard models. and the
option to customize, TDK ofters a complete
range of DC/AC inverters. readily available
from stocking distributors throughout North
America. To maintain these inventories. five
TDK factories are dedicated to producing a
total of more than one million DC/AC invert-
ers per month.

Developed with the same quality and inge-
nuity that's come to be associated with our
line of tapes and rewritable CDs, our DC/AC
inverters, 100, are making a powerful name
for themselves. Fact is, they come highly rec-
ommended by top display manufacturers.

Choose from encapsulated or non-encap-

TDK Offers
a Complete
[nventory of
Every Standard
DC to AC
[nverter.

sulated, PC mounts or connectors, dimming
or non-dimming, models in 2 through 20
watt ranges with I to + lamps standard (8 or
more available). You'll find TDK DC/AC
inverters have some of the highest efficiency
ratings in the industry. And. we're currently
developing an inverter designed to operate
more efficiently than any other in its class.

Call for a sample or to consult with an
engineer about vour application.

Ask about our cross-reference guide. It
indicates which TDK inverter is specifically
compatible with vour application. Also
available, our Technical Applications Note to
assist you with vour designs.

TDK CORPORATION OF AMERICA
& I DK 1600 Feehanville Dr., Mt. Prospect, IL 60056 (847) 390-4478

Fax (347) 390-4498 website: www.tdk.com e-mail: power@tdkica.com

See us at SID, Booth #221/223
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Engineered For Tod-.ly’s
High-Performance Applications

Pericom’s ALNVCH (Advanced Low Voltage CMOS
with BusHold), bus-interface logic is the highest

- ) A . ’ Pericom's
performing, low-voltage family available roday. ~ : LVCH, ALVCHT
Peri e £ ‘ e\ 1 B e and ALVCT

ericom is the first supplier to market with 5V 1/O : ¥ ALVCH

Tolerant options. Low power 40 microamps ,
propagation delays of less than 3ns, and lower noise,
makes the ALVCH family well-suited for today’s

high performance laptop and desktop computers,
Pericom offers ALVCH (with BusHold),
ALVCHT (BusHold with 5V 1/O Tolerance)
and ALVCT 5V (I/O Tolerance

without BusHold) logic.

memory modules, nerworking applications, and more.

Visit our website or contact us
tor free samples, our 3.3volt
low-voltage databook and the

latest product selector guide. 5 h

1-800-435-2336
P&/CD email: nolimits@pericom.com

The Complete Interface Solution fax-on demand: 1-800-609-4695 1-650-688-4354

© 1998 Pericom Semtconductar Corpatation (domestic) international)
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Visit The New ‘98

Electronic Design
Website.

Discover a whole
new world of information.

* CURRENT ISSUES

Articles, schematics, columns, show preview, and more

* QUICKLOOK

Interesting short news items on industry topics

* TECHNOLOGY DEPARTMENTS
Analog, Boards and Buses, Components, Packaging,
and lots more

* ED JetLINK
Get linked to vendors fast by application or market
* NEW PRODUCTS
Find the latest new product listings in the EOEM industry

* CUSTOM SEARCHES

Find information on the hottest topics in the industry

* INFORMATION SOURCES

1997 back issues of Electronic Design

FORUMS

Find out what decision-makers have to say about industry
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' process through the growing web en-
vironment. This new area of software-
change management must enable dis-
tributed and diverse web developers
to function as cohesive teams. The
web can be viewed as the largest and
most complex embedded system in
the world—and one that is growing
phenomenally fast, without any re-
view process, that now contains the
core of many businesses’ mission-criti-
cal applications. It may prove to be the
greatest challenge in large-scale inte-
gration of development tools.

ware Corp. has introduced Contin-
uus/WebSynergy, which supports
the collaborative development, man-
agement, approval, and deployment
of all types of web content and soft-
ware. “Frequent changes by large,
diverse teams are making it very dif-
ficult, if not nearly impossible, to en-
sure high quality while changes are
being made at web speed,” explains
Dick Heiman, the research manager
for application development tools at
Continuus. “In large organizations,
web teams can include software and
content developers, webmasters,
graphic designers, testers, as well as
approvers,” adds Heiman. The Con-
tinuus/WebSynergy product includes
a content-client, task-based manage-
ment suite for web teams with task-
based web workflow, team coordina-
tion, and deployment.

Continuus claims that one of the
Big Three automobile makers has an
intranet application with some 20,000
web objects that are critical to the
distributed development of vehicle
controller software. Currently, about
100 engineers and designers use a va-
riety of PC applications to create and
submit content. The number of con-
tent developers is expected to grow
to 10,000 or more in the next few
years. By maintaining these stan-
dards of development integration,
the flow of information in the design
of automobiles can work without bot-
tlenecks to slow down development,

or collisions that could have serious |

or catastrophic consequences. This
would be an excellent goal for all of
today’s embedded-system software
developers.

Tert Sprackland is a contributing edi-
tor. She can be reached at (650) 728-2038;
e-mail: 102175.1650@comuserve.com.

With that in mind, Continuus Soft-

|




- COMPONENT PROBLEMS 22?2
_~(_‘)|')su'lg‘5(‘cnsc ¢ End of Life ® Life Time Buys 4 Endless Redesigns
‘Reduce your RISK ;- '
with our RISC

Aeroflex Microprocessors and Memory Provide...
Cutting Edge Technology # Increased Life Span ¢ Orderly Migration ¢ Footprint & Pinout Compatibility
Your Total Microelectronics Solutions For Industrial—Military & Space—for 30 Years!

B MIPS BASED RISC MICROPROCESSORS
2.5V & 3.3V CORE - 3.3 & 5V TOLERANT I/O - STANDARD THRU-HOLE & SMT FOOTPRINTS - CERAMIC

Primary Cache (L1) Products Secondary Cache (L2) Products

» R4430 (64 Bit) 25-100 MHz » R4430 (64 Bit) 1M of SC, 25-100 MHz

* R4700 (64 Bit) 100-135 MHz » RM5270 (64 Bit) 2M of SC, 100-200+ MHz

« R5000 (64 Bit) 100-180 MHz RM7000 (64 Bit) 256K of on chip SC, 100-250 MHz
CaT)p- RM5230 (32 Bit) 100-200 MHz
CET) RM5260 (64 Bit) 100-200 MHz Tertiary Cache (L3) Products

L)+ RMS5270 (64 Bit) 100-200+ MHz  CIEZp+ RM7000 (64 Bit) 256K of SC, 2M of TC, 200-250 MHz

B STANDARD MEMORY
3.3V AND 5V + STANDARD THRU-HOLE & SMT FOOTPRINTS « CERAMIC « PLASTIC

SRAM FLASH MIXED MEMORY MODULES
+ 512K x 8 Bit, 15-45 ns + 128K x 8 Bit, 60-150 ns 128K x 16 Bit, SRAM & FLASH
+ 128K x 32 Bit, 15-45 ns « 512K x 8 Bit, 60-150 ns 512K x 16 Bit, SRAM & FLASH
+ 512K x 32 Bit, 17-45 ns « 1M x 8 Bit, 70-150 ns 512K x 32 Bit, SRAM & FLASH
+ 1 Mx32Bit, 17-45 ns + 128K x 32 Bit, 60-150 ns
« 512K x 32 Bit, 60-150 ns EEPROM
SYNC DRAM C=)+ 1M x 32 Bit Boot Block )+ 128K x 32 Bit, 150-300 ns
C=2- 1 M x 96 Bit, 15-45 ns 80-120 ns
CI- 2M x 32 Bit, 90-150 ns 1ISO-9001
CERTIFIED
v ERO F LEX The Future In Microelectronics
35 South Service Road + Plainview, New York 11803 CI RCU lT TECH NOLOGV

TEL: 516-694-6700 » FAX: 516-694-6715 « http://www.aeroflex.com/act1.htm
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Uniike competitive probes with 1.5 second total processing
time, AR probes offer sensory-to-bus speeds that rival real time.
Data is detected, translated, and at the bus in the blink of an eye.
So you can keep up with ever-shifting E- and H-fields, make

instant adjustments, and meet EMC specs to the letter.

AR probes are also unusually true. Variations in probe orientation
minimally affect readings and give you an isotropic response of
+/~0.5dB. And better flamess over the frequency response.
You don’t have to be an expert to conduct reliable tests. Just willing.

AR probes also give you 40 hours of working time with a full
charge. With AR'’s FastCharger, you're looking at just one hour to full
power. There’s a probe for you and your specific application at AR.
10 kHz t0 40 GHz. 0.15 to 3000 V/m. 15 mA/m to 30 A/m.

Give us a ring. Stay in tune.

00 REsenncn
The Force Behind The Field ooy
Gy

160 School House Road, Souderton. PA 18964-9990 USA « TEL 215-723-8181 ¢ FAX 215.723.5688
In Europe, call EMV: Munich: 89-614-1710 ® London: 01908-566556 ® Paris: 1-64-61-63-29
www.ar-amps.com

MEETINGS

|

AUGUST

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

SEPTEMBER
Embedded Systems Conference Europe, Sep-
tember 7-9. Royal Ascot, England. Con-
tact Michelle Troop, Miller Freeman
Ine., (415) 278-5229; mtroop@mifi.com.

Sixth European Congress on Intelligent Tech-
niques & Soft Computing (EUFIT ‘98), Sept. 7-
10. Aachen, Germany. Contact Confer-
ence Secretariat: EUFIT ‘98,
Promenade 9, D-52076 Aachen, Ger-
many; +49 2408-6969; fax +49 2408-
94582; e-mail: eufit@mitgmbh.de;
www.mitgmbh.de/elite/eufit.html.

ICSPAT & DSP World Expo, September 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-
3976; fax (310)641-5117; e-mail:
wescon.ieee.org; www.wescom.com.

Fourth International Symposium on Ultra-
Clean Processing of Silicon Surfuces (UCPSS 98),
Sept. 21-23. Oostende, Belgium. Contact
Barbara Kalkis, Maestro PR, (408) 996-
9975; fax (408) 996-8534, kalkis@com-
puserve.com.

Second International Conference on Evolvable
Systems (ICES “98), Sept. 23-26. Swiss Fed-
eral Institute of Technology, Lausanne,
Switzerland. Contact Andres Perez-
Uribe, conference secretariat, +41 21-
6932652; fax +41 21-6933705; e-mail:
Andres.Perez@di.epfl.ch; Islwww.
epfl.ch/ices98/.

IEEE Petroleum and Chemical Industry Technical
Conference (PCIC ‘98), Sep. 28-30. The Westin
Hotel, Indianapolis, IN. Contact David
L. Johnson, Eli Lilly & Co., Lilly Corpo-
rate Center, DC 4121, Indianapolis, IN
46285; (317) 276-1717; fax (317) 276-93%4;
e-mail: david_lee_johnson@lilly.com.
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ATMEL SCORES!

Now, ISP AND 1 MaiT
DENSITY IN AN FPGA
CONFIGURATION MEMORY.

AND YOU'LL SAVE MONEY TOO!

ST

CHANGES, CHANGES, CHANGES? NOW YOU CAN STILL MEET YOUR TIME-TO-MARKET

GOALS WITH ATMEL'S IN-SYSTEM PROGRAMMABLE FPGA CONFIGURATION MEMORIES.
Atmel is the only company with a reprogrammable serial configuration
solution. What's more, you can have ISP at 3.3V or SV. These new devices
work with any SRAM-based FPGA, plus they offer Write Protect and a

Atmel’s new FPGA
Configuration memories

with ISP ard 1 Mbit system-friendly Ready Pin. Write Protect means you can use any spare
density. Supports all ] : s
SRAM_based FPGAS memory inside the configurator and at the same time protect the

configuration data. The Ready Pin lets you save money by removing

voltage-monitoring devices while still ensuring reliable FPGA load at
system power-up. Both 3.3V and SV FPGA Configuration Memories

with ISP that actually save you money? Yes, Atmel has
done it! Call 1-800-365-3375 or use the reply card cm‘\_}“,c,“:s e o™
opposite this ad for your FREE Configurator sample kit. ""‘m‘at ww®

Device Density ISP Voltage READY pin Availability

AT17C65 65K x 1 50V No In Stock

AT17Lv65 65K x 1 33V No In Stock l A m E l

AT17C128 128K x 1 50V No In Stock 1

AT17LV128 128K x 1 33V No In Stock —

AT17C256 256K x 1 50V No I Shock e-mail: literature@atmel.com

AT17LV256 256K x1 33V No In Stock &%) %\;ggg?ﬁ c?n:h America)

AT17C512 512K x 1 50V Yes In Stock (408) 441-0732 (International)

AT17LV512 512K x 1 33V Yos Q298 ggg?g&%gg&?ﬂma 2

AT17C010 Mx1 sov Yes In Stock 2325 Orchard Parkway, San Jose, CA 95131

AT17LV010 Mx1 33V Yes Q2 98 TEL: (408) 441-0311 FAX: (408) 487-2600



VR5400 FAMILY OF 64-BIT MIPS RISC PROCESSORS

We've done our part to create a truly unique microprocessor family that changes your embedded
possibilities forever.

The new VR5400™ family, buile specifically for the embedded market, offers high-end performance with
64-bit architecture, dual-issue superscalar pipeline and MIPS* [V ISA support—making the VR5400 fanuly
ideally suited to your latest generation of high-end office automation and network communication applications.

And, imagine what you can do with other advanced features such as multimedia extensions, suited
for 8-bit multimedia operations. On-chip debugging, with JTAG boundary scan, N-wire and N-trace
hardware functions. And a choice of development tools that support fast and efficient embedded design.

We have also broken barriers, like price/performance, with the VR5400 family. Six independent
execution units and an enhanced nonblocking cache architecture achieve 519 Dhrystone MIPS at
25() MHz, yet at a cost that’s well below what you might expect for this kind of innovation.

And, as always, NEC Electronics offers you a complete systems solution with companion PCI chipsets,

tools and evaluation boards.
A

Now it’s time for you to do your part. Create. Build. Shake up the world a bit with )
the power and performance of the VR340 family in your next embedded design. 1
-
VR5464m

Never forget, you are the one leading this revalution.

VaB432™ Va5464™

Frequency 167 MHz 200, 250 MHz
Bus Interface | 67 100
I/0Bus | 32 64
1 Cache Size | 32KB 32KB

D Cache Size 328 32KB

Pin Count/Package | 208 PQFP 272 ABGA

Dhrystone MIPS | 347 415, 519

' JTAG boundry scan port, N-wire
| and N- ace functions

On-chip Debugging
Power Consumption 25W 3.5W, 4.4W

Multimedia Extensions Y8 os




ATMEL SCORES! \ ,
Now, ISP AND 1 MBIT DENSITY IN AN :
FPGA CONFIGURATION MEMORY. ‘

NE: 1-(800) 365-3375 %
‘i‘ ) )

ATMEL

y

erarure Reay e 0 2 N
DOESN'T GET STARTED UNTIL YOU
GET YOUR HANDS ON THEM.

For more information about the VR5400) family call 1-800-366-9782. Ask for Info Pack 169.
WWW . NEC. COM NE
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“It I could find it,I could fix it”’

SEE your code at work. Find timing 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

conflicts fast that are invisible with logic
analyzers and software debuggers.

Microtek In-Circuit Emulators combine . .
probe tip is smaller than your business
a state-of-the-art source level debugger . . .

i ) card, so it fits into the tightest targets.
with the most advanced event trigger

and trace system available.

160-bits Wide by 256k Trace

Call for FREE ICE Tips AppNotes:

1 (800) 886-7333

with Clock-edge Resolution. Smaller is Better.

With this much trace and smart Compare today’s Microtek In-Circuit www.microtekintl.com

tri er. c: O d o t “V E l h ﬁ . . b . . h Phone: (503) 645-7333
ggering, you can recor rtually muiators that fit in your briefcase, wit Fax: (503) 629-8460

every event. And events can be
followed right back to their source
code without stopping the target.

STt e MICROTEK

* Fast, easy code validation for IN-CIRCUIT EMULATORS
design engineers.

 Built into Microtek
In-Circuit Emulators.

¢ Code Coverage and

Three Emulators for Pentium® Processors

Performance Analysis SWAT"Software Analysis Tool
offer you design spontaneity Two Nztional NS486"Emulators
without instrumenting your code! High-Performance 80C186 Emulator

Microtek In-Circuit Emutators for the following processors:
Pentiumes Irteld86 " National NSA486 e Intel386 EX » 386DX o 386CX/SX o 80C186 o 8051
68360 o 68340 ¢ 68F333 o 68332 o 68331 * 68330 ¢ 68HC16 o 68328 e ColdFire

READER'SERVICE157



Help Desk Growth To Surge Through 2001

rowth is coming to the industry in what some would | lower rate (see the chart). Aside from this financial as-
Gcall an unexpected area—the help desk. While the | pect, the focus is also on the shifts that will cause help
help desk used to be a convenience for the company, E desks to become necessities, such as cost reduction, and
or a selling point for customers, it’s currently evolving ' improvement in the quality of service. The help desks
into a necessity. The internal help desk generally serves | may also be restrained, though, by things such as cost.
to make computer processes run smoothly for employees, | Companies may not invest in building their own help

so that their time can be spent performing the tasks at | desks, and be unwilling to outsource them. There will be a

hand, rather than on problems certain amount of pressure on
with the computer or its pro- U.S. Forecasts for the help desks to stay ahead of
grams. If the help desk is proac- Help Desk Software consumers in terms of function-

tive in its approach, it boosts in- : ality. This will mean constant
ternal productivity, while Tools and Services communication with customers,
simultaneously allowing the Revenues Revenue in addition to keeping up with
company to reap the benefits of Year ($ billion) Growth () 1, technology. Debate is also

the information technology in 1994 4.87 = growing around the role that
which it invested. An external 1995 5.66 16 the help desk will play. Because
help desk, on the other hand, 1996 6.65 17 everything is becoming cen-
can be everything from a prod- 1997 7.86 18 tered around technology, it’s
uct information line to customer 1998 9.32 18 very possible that the help desk
support. Due to its large volume 1999 1.1 19 will become the hub of the com-
of customer communication, it 2000 13.35 20 pany, responsible for all infor-
can actually become one aspect 2001 15.81 18 mation, and thereby erasing the
of the sales and marketing de- 2002 18.43 17 need for any human resources.
partment. Companies have be- 2003 21.27 15 If empowered by its position as
gun to see the advantages of 2004 24.51 15 the center of the company, it
help desks in revenue studies, Compound Annual Growth Rate (1997 to 2004): 17.6% will most likely rely on its
which reflect substantial Source: Frost & Sullivan  strength—information technol-
growth. From $7.9 billion in ogy. Usage would then go up,

1997, revenues have been forecasted to rise to $24.5 bil-
lion in the year 2004, with a compound annual growth
rate of 17.6%. These numbers have pushed many compa-
nies into setting up a help desk system. Most start by us-
ing “software suites,” which consist of problem solving
software, such as spreadsheets, word-processing pro-
grams, and operating systems. The internal suite is gen-
erally aimed toward management issues, while the exter-
nal should be directed at customers and consumer
information. Another help desk possibility is outsoureing.
Outsourcing allows companies to gain the technical sup-
port they lack via a third party. Whether the help desk is
inside or outside the company, however, will not affect 1 may, for the first time, grow with the industry.

the expected rush to add help desks, as the rate of growth For more information, contact Rachel Putter at Silicon
in the market is expected to peak in the year 2000. | Valley, 2525 Charleston Rd., Mountain View, CA 94043;
Growth is also forecast to steadily continue at a slightly | (650) 237-4947; fax (650) 903-0915; rputter@frost.com.—NK

causing new tools to be created. Companies that offer
help desk tools and software will most likely be lost in the
shuffle as competition grows exponentially. Consumers
may be confused, as so many choices leave them no op-
portunity to forge loyalty to one company. Limited
growth may lead to eventual consolidation, most likely as
smaller companies are enveloped by the top competitors.
Until then, the help desks are still developing, and dis-
covering ways to better serve the customer and em-
ployee. The help desk may help the industry at large as
much as it helps individual companies. As more user-
friendly information is made available, the average user
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TECH INSIGHTS /QUICKLOOK
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en I was a child, computers

w:‘zvere those mysterious, mon-

strous machines that took up

entire rooms and worked all day to an-
swer a single question.

They were an amazing, yet un-
known entity. I never would have
even thought to touch such a marvel.
As I've gotten older though, times
have changed, along with computer
technology. Today, children have the
opportunity to work with computers
on virtually a daily basis.

Most parents are thrilled with this,
wanting to expose their child, early in
the education process, to the wonders
of the computer. But, at the same
time, many are concerned about the

| potential for their child to damage

such a high-priced piece of equip-
ment. And, then there’s the unsuit-
able information they might gain ac-
cess to while surfing the web.

Offering parents a better option,
Tiger Electronics, Vernon Hills, I1.—
best known as the maker of the Giga
Pet—has developed
two new electronic
learning aids. These de-
vices, the Headstart
Computer and the Ul-
tra Pack PC, are for
children ages five to
eight, and ages nine and
up, respectively. Specif-
ically designed as early
learning tools to help in-
troduce your child to
the world of computers,
they offer an inexpen-
sive alternative to to-
day’s PC. For the child
who has graduated to
the PC or MAC, Tiger
Electronics also offers
an interactive CD-ROM
called Lights Out 3D.

The Headstart Com-
puter is based on a lap-
top design with a two-
line, 12-character LCD
screen. It has a raised
QWERTY keyboard with movable
keys and a built-in mouse, plus a re-
tractable cord. The raised keyboard
feature makes it more easily accessi-
ble to a child’s small fingers.

Another feature of the computer is
that it’s memory can be expanded by

" \A‘l.oo,,
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simply adding an additional car-
tridge. And, for those of you con-
cerned with safety, no cords are nec-
essary; instead it uses four AA
batteries.

The Headstart Com-
puter is an interactive
learning aid that can ac-
tually talk to the child.
It has a spoken vocabu-
lary of roughly 450
words that are used to §
encourage and direct §
the child as he or she |
plays different educa-
tional games.

The Headstart Com-
puter features 30 activi-

standalone learning toys that expose
the child to the world of computers in
a fun and educational manner. They
teach keyboard smarts and give the
child a heads-up in the
classroom in a variety
of different subject
matters and computer
technology.

If your child has al-
ready made it to the PC
or MAC levels, Tiger
Electronics suggests
the CD-ROM called
Lights Out 3D. This in-
teractive CD-ROM fea-
tures mind-bending
puzzles with enhanced

ties in all that teach
spelling, vocabulary,
homonyms, memory building, math,
definitions, counting, and rhymes.
The Ultra Pack PC also uses the
laptop design, making it easy to take
anywhere. It has a full-stroke qwerty
keyboard, computer-like mouse,
touch-sensitive activity
selector pad, calculator,
four-line LCD screen,
and spell checker. Like
the Headstart Compu-
ter, the Ultra Pack PC’s
memory can be ex-
panded simply by
adding cartridges. It
requires six AA batter-
ies or a nine-volt
adapter for operation.
The Ultra Pack PC is
also an interactive talk-
|l ing precomputer. It
features 35 multilevel
learning activities that
increase in difficulty to
match the child’s grow-
ing skill level. With
three levels of diffi-
culty, children can actu-
ally pace their own
learning progress, and
'& transfer back and forth
wasld hetween levels at any
time. With the Ultra Pack PC, the
child learns such skills as spelling, vo-
cabulary, verb tenses, grammar, and
math in an entertaining and easy-to-
understand way.
Both the Headstart and Ultra Pack
PC precomputers are child-friendly,

A M environments, anima-

tion, and state-of-the-
art graphies. It runs on both Windows
and MAC.

While the child plays a variety of
games—Classic, Lit Only, Lights In,
Toggle, Looping, Three Color, and
Flipit—they are actually strengthen-
ing their higher-level cognitive think-
ing skills. These skills include the abil-
ity to infer, by developing strategies
and using logic. Every educator
works to help children develop such
skills daily as they are taught science,
math, and language arts. With the
Lights Out 3D CD-ROM, the child
learns these skills by having fun. In
fact, often times they become so en-
gulfed in the games that they don’t
even realize they are learning.

The Headstart Computer, Ultra
Pack PC, and Lights Out 3D may be
purchased at a variety of retailers and
via the web at www.tigertoys.com.

The Headstart Computer costs
$50.00, Ultra Pack PC is priced $89.99,
and the Lights Out 3D CD-ROM
wears a price tag of $34.99. For more
information, contact Tiger Electron-
ies, 980 Woodland Parkway, Vernon
Hills, IL 60061; 847-913-8100.

Marifrances D. Williams holds a
degree in Liberal Studies from San
Diego State University, Calif. She is
currently a fifth-grade teacher at Los
Ranchos Elementary, San Luis
Obispo, Calif. Williams specializes in
the identification of advanced tech-
nology for the use of child-focused ap-
plications. She may be reached at
williamsofsm@lightspeed.net.




AMDQDI
make a little low-power Am29<1807

AMDY

The Am295L800, the first 1 8V-only, read
program and erase flash device Our flash
family offers a number of product and
packaging options—including chip scale
packaging—from which to choose

Full Function

1.8V Flash

While you re reshaping
things with 1 8V we 1l be
busy developing the first
0 9 volt flash device for a
generation of products
yet to come

This remarkable Perpetua
cell phone from Studio Red is
not yet available. But the flash

technology that s making it

possible is here today.
From AMD

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

/ www.amd.com/magic/

amd@work

If you doubt the existence of magic these days, wait 'til you see what's possible with an advanced piece of silicon like the Am29SL800.
This remarkable 8 megabit, 1.8-volt-only flash memory chip is your opportunity to develop exceptionally low-power designs with

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

zero-power operation.) Next-generation cell phones can now offer increased levels of talk and
standby time long enough to exhaust the most conversationally-addicted. Sc what's the easiest way A M D l

to begin making it happen? That's no trick at all. Simply call 1-800-222-9323 or visit our Website. ww w.amd.com
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' Talking Navigation System Hits The Road

global positioning satellite (GPS)

based navigation systems. As
many of you may remember, they
grew in popularity after a rash of car
Jjackings took place throughout the
U.S. Without having to try to read a
map while driving, these systems
help travelers get where they need

| By now we've all heard about

to go quickly, and prevent them from
making a wrong turn into an unfavor-
able area.

It's hard to dispute the benefits of
such a system, but they have one
drawback; they require you to take
your eyes off the road to read direc-
tions on a screen. While this is cer-
tainly better than fumbling with a

Shindengen = Innovative Power Solutions

s
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map, it still presents a hazardous dri-
ving condition. A new device from
IVS Inc., Monrovia, Calif., promises
to eliminate this hazard through its
Avstar product; a hands-free, eyes-
free, transportable, interactive
voice-navigation device, for use with
both cars and trucks.

Avstar gets its power from the ve-
hicle’s cigarette lighter. To operate
the system, the user simply gives it
an origin and a destination. Using a
CD-ROM map of your particular city,
it determines the fastest route. Ori-
gins and destinations may be given
as an address, intersection, or land-
mark. The information is then re-
lated back to the user, on demand,
through a series of turn-by-turn ver-
bal commands.

Although Avstar can be enhanced
with an optional GPS antenna and re-
ceiver, it does not require them. This
added functionality will simply allow
Avstar to automatically determine
your point of origin, and provide
warning signals for next-turns and
the destination.

Avstar can understand what you
say by digitizing your voice and iden-
tifying word patterns. The loudness,
speed, and pitch of your voice are ir-
relevant because they don’t change
the words’ meanings. Once the word
patterns are found, Avstar compares
them to patterns for other words
that make sense in response to the
question, and picks the one most like
what you asked.

The main advantage of Avstar is
that because it does not use a display
screen, the user’s eyes never leave
the road. It does have one drawback
though; it requires you to spell out
street names. But don’t despair, even
if you can't spell, Avstar has a special
spelling corrector to fix any errors
you might make.

Avstar is now available and sells
for approximately $1000; $1500 with
the GPS option included. Each pur-
chase comes with one CD-ROM map.
Additional maps sell for roughly $29
to $39. It can be purchased at auto
dealerships or through the com-
pany’s web site at www.ivs.com.

For more information contact IVS
at (626) 359-1318.

Cheryl Ajluni




Sharp’s skills in performance integration can
connect you to the best in packaging solutions.

Tomorrow’s idea of a phone booth will be a lot less confining, that's
for sure. Even today, Sharp’s latest wave of components and integration
know-how can open up a new, direct line to your next-generation
devices. You can couple our seasoned integration capabilities with
components like these:

New 1/5” CCD sensors require just a single 5V power supply.
allowing digital cameras to be made smaller and lighter —with up
1o 30% fewer components.

Super Mobile, Highly Reflective TFT-LCDs in 2.5", 47 6.5” and
8.4” sizes are half the weight, one-third thinner and use just one-seventh
the power of conventional LCDs.

Bi-directional IR data links offer data transfer rates of up to 75Kbps,
supporting the use of multiple input devices —up 1o eight at a time.

Flash memory options include Stacked-Chip Flash, combining mvo
different memory die in one space-saving package, and NextGen™ Boot
Block Flash in Sharp’s unique Chip-Size Package.

For technical information about
these and other Sharp components, visit
our web site at www.sharpmeg.com or

call 1-800-642-0261, Ext 920.

SHARP

FROM SHKARP MINDS
COME SHARP PROBUCTS
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‘ Taking Stock

f you're keeping an eye out for new

Iservices in the industry, check out

' Associated PartStock, a program of

Associated Distribution Logisties

(ADL). This program consists of a

| large network of parts depots in the

U.S,, North Ameriea, Europe, and the
Far East.

| Clients use these storage locations

to create their own network of parts

distribution facilities. The conve-

§
1
1
1
1

it is customized.

To create a network, you choose
yvour depot locations. There are no
stipulations for the number of depots
that customer's use, or the locations of
the depots. You then define vour ship-
ping needs. Options include surface
and air transportation, as well as use
of air-ride vans and lift-gate trucks for
heavier equipment.

If you're steadily swamped, vou
might want to try ADL's inventory

program. The fully computerized de- !

pots log transactions and organize ac-
count reports. This system, which is
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accessible via computer, also ensures
that your parts are in stock, and ready
to be delivered. '

The latest ADL innovation is the
“swap-out service,” which allows you
to completely swap out components
and products at any U.S. or overseas
location. One of the companies that
uses this service is Panasonic.

For more information, contact As-
sociated Distribution Logistics, 3333
New Hyde Park Rd.. New Hvde Park,
NY 11042, (800) 443-3443, fax (516)
627-8915. or contact their web site at
www.agsystems.com/partstock.—NK
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! nience of Associated PartStock is that
|
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! The following is a lesson on the Education IR A—a new
| government giveaway to help educate owr children.

S

E ducation costs: Education costs have typically risen
two-to-three times the rate of inflation.

‘ecrease in financial aid: More students are seeking
financial aid—76% in 1996, compared to 66% a decade
ago. While the top students will no doubt be able to get
into a desirable school regardless of their
ability to pay. many of the “average” stu-
dents will be expected to pay a higher per-
centage of their college bill if accepted into
those same schools.

\a3

.nparalleled salaries: A college educa-
tion is one of the greatest investments you
could make. The U.S. Department of La-
bor notes that in September 1997, the av-
erage annual income of a college graduate
was 50% greater than that of someone
with a high-school diploma.

available to college students in 1996-97 from federal
state. and institutional sources. After inflation, this is

this increase in financial aid was in the form of loans
rather than grants. Furthermore, most of the increased
borrowing is unsubsidized; e.g., the government no
longer pay the in-school interest.

ﬁccelerated growth: Unlike a regular savings account
where you pay taxes on your earnings every year. in an
Education IRA, your earnings grow free of taxes, allow-
ing your funds to benefit from compounding of interest
and dividends over time.

-
. ax-free earnings: All distributions are excluded from
gross income if funds are used to cover qualified higher
education expenses of the beneficiary.

.

.ollege aid: More than $55 billion was HENRY WIESEL

70% higher than a decade ago. However, two-thirds of
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. Floor, Shrewsbwry, N.J 07702; (800) 631-2221, ext. 8653.

' tions must be made by December 31 of the contribution
| year.

.ncenti\'e: There is a strong incentive to use the
money saved in an Education IRA for education pur-
poses because a 10% penalty will be assessed, as well as
ordinary income taxes, on the earnings portion of the
distribution if used for noneducational purposes.

ﬁther family members: If funds in an Education IRA

are not used by the original beneficiary before age 30, the

account can be transterred tax-free to an Education IRA
benefitting another family member.

\ 3 N

.o minimum, $500 maximum: Your sav- |
ings schedule is flexible with an Education
IRA. You can contribute up to $500 annually
for each ehild, or nothing at all, the choice is
yours. |

mnvestment decisions: The account hold-
er of the Education IRA is in control of the
funds contributed for a child.

mlative or friend, anyone can contribute:
Full contributions are allowed for single fil-
ers whose Adjusted Gross Income (AGI) is
under $95,000 and for joint filers whose AGI is under
$150.000. If you are not eligible to make contributions,
someone else can contribute on the child’s behalf, i.e.
grandparents, birthday presents, etc.

.
Mnnual contributions add up fast: Annual contribu-

For free information, brochure, and help setting up an
Education IRA for children, grandchildren, or a child you
care about, contact Henry Wiesel at the address or phone
number listed below.

Henry Wiesel is a vice president of investments, finan-
cial consultant, and qualified pension coordinator with
Smith Barney. He may be contacted at 1040 Broad St., 2nd
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Thanks to ST VIPer100 (Vertical
Integrated Power energy regulator)
technology, SMPS designs are
really shaping up. By combining
an optimized, high voltage,
avalanche rugged Vertical Power
MOSFET with state-of-the-art
PWM circuitry,VIPer 100 family
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devices simplify and streamline
AC to DC conversion — and
actually cut component count in
half. Printers, digital satellite
receivers, auxiliary power supplies
and more can now get to market

faster and more economically. So
why not let ST VIPer100 devices
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help you shape technology?
For comprehensive literature
plus information on interactive
application design software and
low-cost development kits, fax
781-259-9442 and visit us on

the web at www.st.com.

SHAPING TECHNOLOGY
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MANAGING THE DESIGN FACTORY |

More Than One Objective |
Is No Objective

long ago, in an age when an engineer still knew what a slide rule was, I went

to Harvard Business School to get my MBA. I was fresh out of the Navy,

and awed by my brilliant professors. In one course, a professor quoted a
statement attributed to Texas Instruments, which asserted that, “More than
one objective is no objective.” It sure seemed pretty wise, at the time. As
years went by, I saw companies diluting their efforts with too many objectives,
and often remembered this quote...it still seemed pretfy wise.

Only recently have I begun to think somewhat more carefully about
whether this is useful advice. For example, most
of us would agree that our businesses are inter-
ested in making profits. That’s the easy part. Un-
fortunately, more than one thing affects profits.
Our wise quote suggests that we should seek out
the factor that has the biggest single impact on
profits, and focus only on that factor. Any other
objectives would only dilute our attention.

Beam me down to the real world! Since when
could we focus a development program on a single
objective? Consider a project targeted to achieve
a gross margin of 60%, with an introduection date of
July 1st. Which of these should be our “one” objec-
tive? “Say Boss, I've got good news and bad news.
The good news is that the product will be done on time. The bad news is that the
profit margin is zero.” In reality, profit is an objective that is affected by many
variables. If only one factor influenced profit, we could optimize that single fac-
tor. When more than one factor affects profits, we will ultimately confront
trade-offs between these factors. To make trade-offs, we need trade-off rules.

Management isn’t about choosing objectives at all. It’s about developing
trade-off rules. All complex tasks, like development programs, require such
trade-off rules. It is fine to have more than one objective, as long as you have a ‘
rational way to make trade-offs between these objectives. To do this, you must
be able to measure all objectives with the same yardstick: impact on profits.
All development projects will have objectives for performance, development
expense, unit cost, and schedule. The real art of managing consists of develop-
ing trade-off rules to balance these objectives. ‘

For example, assume a low-cost vendor became available for your project,
but using this vendor would delay the project. Should you utilize the vendor or
not? You can make this decision rationally, but only if you quantify the financial
effect of a unit cost reduction versus a schedule delay. The good news is, with a
couple of hours of analysis, you can develop a set of trade-off rules which en-
ables you to make such decisions quickly, and reliably. '

Youmay have been lucky enough to get by without such trade-off rules in the
past, but this is unlikely in the future. You will increasingly confront competent
competitors who understand their economics. If you don’t know how to manage
multiple objectives, you will be forced to pursue the objective of the month.
Your people will be puzzled, because you are constantly shifting your focus. ‘
Ironically, your supposed single-mindedness will cause you to hop from one ob-
jective to another. It's better to learn how to make systematic trade-offs be-
tween multiple important objectives. Being focused really doesn’t mean that
you must have only one objective. If you know how to make trade-offs, you will |
be ready tolive in the real world, where we have to do more than one thing well. ‘

Don Reinertsen is president of Reinertsen & Associates, a consulting firm
specializing in product development management. He can be reached at (310)
373-5332 or e-mail: DonReinertsen@compuserve.com. !

Y2K In Court

e Year 2000 Legal Coalition is
F‘Ol‘king to protect you. From
what? Think lawsuit...then
imagine the implications of the
Y2K lawsuits that have already
been filed. The estimated price for
settling these suits is climbing to-
ward the $600-billion mark.

The Coalition’s founding mem-
bers are manufacturing, business,
and technical individuals. They are
the chief preponderants for Assem-
bly Bill 1710, California, which was
created to protect companies from
frivolous date-change lawsuits.

Companies are covered by this
bill as long as they aggressively in-
form their customers of updates and
methods which make programs and
systems Y2K-compliant. They also
must offer free updates of off-the-
shelf, Y2K-compatible software. By
complying, companies earn “reason-
able protection.” They should be ex-
empted from exploitive lawsuits
claiming fraud, negligence, or unfair
competition and business practices.

In contrast, if a company makes
no effort to deal with this issue, As-
sembly Bill 1710 offers no protec-
tion. The bill does not shield any
company from claims of bodily in-
jury due to a computer date failure.
It also will not affect agreements es-
tablishing responsibility for soft-
ware performance problems,

The bill will go into effect Janu-
ary 1, 1999. The Coalition hopes that
this earlier date will give companies
more time to provide comprehen-
sive software updates and informa-
tion. Its greatest benefit is that it
motivates companies to produce
user-friendly, date-change material.

By utilizing this material, individ-
ual users and smaller businesses can
also make an easier transition into
the year 2000. The point of the bill is
to protect and help industry users
universally, not to support only the
larger, more technical companies.

For more information contact
The Year 2000 Legal Coalition, 1201
K St., Suite 1150, Sacramento, CA
95814, (916) 443-4900; fax (916) 443-
4306; or visit their web site to see an
on line copy of Assembly Bill 1710 at
www.actr.com/actr/y2k.—NK
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~ FIRST PROGRANNIABLE,
DUAL 12-BIT SERIAL DAC

IN AN 8-PIN PACKAGE.

:
3
§
}

-
5 Vee
r TLC5618 DAC
_ Analog
REFIN Output A
Power-Up 12-Bit DAC Register A
Reset
cs - {Control (LSB)  {MSB) 4
SCLK et LODIC (g | 17 pata Bits |PrOGTAm
Bits
DIN o
v 16-Bit Shift Register
Double
Buffer
Latch 12-Bit DAC Register B I
_Analog
. Output B m
To source ground d FREE SAMPLES

= Call or Click

The TLC5618 starting at only $6.22*

Programmable settling times of 2.5 ys (fast The TLC5618, TI's programmable, dual, serial input s
mode) and 12.5 ps (slow made) to 0.5 LSB .
1.21-MHz update rate (@ 20 MHz SCLK)
Low power consumption of 3 mW (slow the right performance level for your multiple DAC

mode) and 8 mW (fast mode) with separate
programmable power-down mode to 1 pA

voltage-output 12-bit DAC, lets you select and specify

applications. Plus it clocks to 20 MHz, resulting in a

VyVy Vv Yy

3-wire serial interface 1.21-MHz update rate over a 3-wire serial interface for
5-V single-supply operation easy connection to DSPs. So whether you need high-
8-pin SOIC package

speed or low-power performance, TI's 12-bit DAC lets

*Price is per device in quantities of 1,000 vou optimize your design.

For free data sheets, samples and product information, contact us at:

1-800-477-8924, ext. 5048, or http://www.ti.com/sc/5048
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Do-It-Yourself Compact Disks |

friends fighting over a music CD

to determine who has the right to
| listen to it on their own CD player? Or
| have you ever wished you could take
vour favorite tracks from several CDs
and combine them in just the order
you wanted on a single CD? Thanks to
Philips Consumer Electronics, At-
lanta, Ga., you can.
| Recently, Philips released the first
home music-CD recorder that can use
either write-once or rewriteable CD
disks. It allows you to add your own
audio from tapes, broadcasts, records,
or other media; or copy full CDs or se-
lected tracks to the blank CD, while
maintaining the CD audio quality.

The CDR 870 recorder system con-
nects to vour existing audio sources—
both analog or digital—and lets you
record a CD by pressing a few but-
tons. The resulting CDs
can be played on any CD
player.

Inside the CDR&70,
the company incorpo-
rates its 1-bit SAA 7366
analog-to-digital con-
{ verter (ADC), the
TDA1315 optical input,
and TDA 1305 continu-
ous-calibration digital-to-analog con-
verter (DAC). Housed in 435- by 310-
by 75-mm cabinet that weighs 4 kg,
the CDR 870 consumes just 15 W,

The entire system comprises three
main circuit groupings: a playback
path that is essentially similar to a
conventional CD player's, an addi-
tional recording path, and the CD-
R/CD-RW mechanism. The playback
path transfers the digital signal data
from the readout unit (laser, optics,
and mechanism) to the decoder, where
the decoding, and if required, error
correction are performed. Informa-
tion is supplied to the display by the
coordinating host microprocessor
that controls all internal operations.

The recording path is then followed
by an encoder. Digital inputs bypass
the converter, but do go through a
sample-rate converter so that record-
ings made with different sampling
rates (15 to 56 kHz) can be converted
to the sampling rate used by the CD.
The CD-R/CD-RW mechanism has a
higher-power laser than conventional
CD players to provide the write and

o you ever find your children or
I

erase capabilities. The mechanism can
perform very precise tracking, partic- |
ularly during recording. ‘

Included in the CDR 870 are both |
the serial-copy management system
(SCMS), and the recorder-unique
identifier (RID) features that pre-
vent the unit from making multiple
generation copies from copyright-
protected originals. The systems,
however, do allow users to make sin-
gle copies for personal use. Disks
used for audio recording must bear
the appropriate audio logo to ensure
that levies are collected and payed to
the relevant copyright protection
associations.

The SCMS status of the original is
indicated by a copy bit present on an
original CD, and is placed on a record-
ing at a frequency of 75 frames/s. For
originals that are subject to copyright

protection, the copy bit is continu-
ously on; conversely, recordings that
have no copyright restrictions have
the bit continuously off. A copy of the
original disk has the copy bit toggled
between the ON and OFF states
every five frames. The SCMS scheme
can thus distinguish between three
scenarios: copyright free originals
that have no copying restrictions, nor-
mal copyrighted material, and SCMS
“originals” (copies of copyright-pro-
tected originals).

The RID feature is a 97-bit code
that is recorded every 100 frames on
all disks made with the CDR 870. In-
cluded in the code is a brand-name
identifier, a type number, and the
drive number that uniquely identifies
the equipment on which the disk was
recorded.

In addition to the main system
unit, the $649 suggested list price in-
cludes a remote control, audio cables,
and a digital coaxial cable. Check with
your local audio stores for availability
or contact Philips at (770) 821-2400.

Dave Bursky ‘

Say Cheese...

ant to show off those em-
Wbarrassing photographs at

family functions? It just
got easier. With Toshiba’s Smart
Media card, which will be featured
in the new digital still cameras
from Fujifilm and Olympus, you
can hook your camera up directly
to your television.

SmartMedia, or the Solid State
Floppy Disk Card (SSFDC), is the
thinnest small-form, factor-stor-
age in the industry at 45 by 37 by
.76 mm. It consists of a NAND
flash, electrically erasable, prog-
rammable read-only memory chip.
It provides fast write, erase, and
high-speed read functions.

For applications requiring
small form-factor storage, flexibil-
ity, and cost-efficiency, you may
want to try SmartMedia for non-
volatile memory. Its density
ranges from 2 to 16 Mbytes. With
a 3.5-in. floppy disk adapter, or a
PCMCIA card adapter, you can
work on portable PCs or con-
sumer electronics. The user-
friendly adapters also facilitate
the quick data transfers.

Fujifilm’s MX-700 is the small-
est digital camera in the world. By
utilizing the SmartMedia Floppy
Disk Adapter (FD-A1), you can
make your MX-700 PC-compati-
ble. The adapter package includes
Adobe PhotoDeluxe 2.0 image-
editing software, and serial cables
and data transfer software for
Windows and Macintosh.

Olympus’ 36-mm D-340L also
lets you record images on the
VCR. By using the Olympus P30u
dye-sublimation printer, you can
even process your prints. The D-
340L comes with a 3.3-V, 4-MByte
SmartMedia card, Adobe Photo-
shop Deluxe 2.0, InMedia Slides,
Sound Plus 2.0, and image
panorama software.

Toshiba plans to double the
card’s density each year, so plan
on 1 Gbit in 2001. To find out more,
contact Toshiba America Elec-
tronic Components, Inec., 9775 To-
ledo Way, Irivine, CA 92718, (714)
455-2000; or visit their web site at
www.toshiba.com/taec.—NK
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$ZL¥ Low-Noise References

Guarantee 1ppm/°C Tempco

2.5V, 4.096V, and 5.0V References Limit Noise to Only 2.8uVrRMs*

Maxim’s MAX6325/MAX6341/MAX6350 precision references use a low-power temperature-
compensation scheme to achieve the excellent temperature stability normally found in costly,
power-hungry heated references.

¢ 1ppm/°C Maximum
Tempco
* 0.02% Initial Accuracy

e Low, 1.8mA Quiescent
Supply Current
* 1.5uVp-p Noise
(0.1Hz to 10Hz) B 8 41 0 G
¢ +15mA Source/ R i 5 A s i |
Sink Current ‘
* Available in 8-Pin R T T R R AR e =
SO/DIP

ULTRA-LOW DRIFT ‘

e

- | TYPICAL ourhﬁ{ MAXIMUM | INITAL |  MAX | OPTIONALNOISE ivrmce-r-i ‘;
PART |  VOLTAGE TEMPCO | ACCURACY | NOISE* | REDUCTION& | PREE™ |
| W l (ppm/C) %) | Gvaws) | voiraceTmm | © |
MAX6325 ) : =
| . . . , | !
MAX6341 4.096 0 ANALD G
MAX6350 | 1 | 1 T T | DESIGN SOLUTIONS

Multiplexers,
Switches, Military

Interface Products
0p Amps, Comparators

DC-DC Converters,
Power Supplies

uP Supervisory
Analog Filters

A/D Converters
High Speed:

Video, Comparators
D/A Converters
Display Drivers

’ Voitage References
3V Analog

W AXIV

Our Web Site at http://www.maxim-ic.com is the fastest,
easiest way to get Maxim data sheets and free samples.
Visit it today!
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Low-Cost Micropo

Low-Dropout 3-Terminal References

Guarantee 50ppm/°C

2.5V, 4.096V, 4.5V, 5.0V, and Adjustable (1.23V to 12.4V) Outputs

Maxim’s family of low-cost. micropower, microsize, three- |

terminal voltage references features temperature coefficients of
less than 50ppm/°C (15ppm/°C typical) and ultra-low dropout.
Output voltages are 2.5V (MAX6125), 4.096V |
(MAX6141), 4.5V (MAX6145), 5.0V (MAX6150}, ‘
and adjustable in the range of 1.23V to 12.4V
(MAX6160) with initial accuracies of =1%.

An ultra-low, 200mV minimum dropout
voltage and very low quiescent supply
current of only 75pA make these references
ideal for 3V or 5V systems in portable and battery-
powered equipment. In addition, unlike two-terminal
(shunt/zener) references that waste battery current and require
an external resistor, the MAX61xx family's supply current is
virtually independent of input voltage variations, thus extending
battery life.

The MAX6160 is available in a space-saving 4-pin SOT143
package, as well as an 8-pin SO. All other products in this
family are available in 3-pin SOT23 and 8-pin SO packages.

LoW DROPOY

/235
l':‘ } E :1

2, &

/ePTigs
fM \
> 3 E

3
KN

TYPICAL SHUNT REFERENCE
WITH EXTERNAL RESISTOR

= Rser

V+ (max) & Vour

to

27V , u
1 ™

OR ... NO EXTERNAL RESISTOR!

V+ (max)
to

2V — |

"MAX6520

Vin
- Vour

Choose the Ideal SOT23 Re

1.2V « 2.5V « 4.096V

PART oumn(:’arm CORRENT

(uA, typ) |
MAX6120 12 )
MAX61Z5 | 25 [ 7
MAXG141 | 40% [ 78
MAXG145 | 45 [ 79
MAX6150 | 50 [ a0
MAX6160 | Adj.(123l0124) | 75

MAXGS20 | 12 [ 0



wer SOT23 Family

1.2V 3-Terminal References Guarantee
50ppm/°C and 100ppm/°C Tempcos

Less than 70pA Supply Current, Regardless of Input Voltage

Maxim's family of low-cost, micropower, SOT23, 1.2V
three-terminal references features temperature coefficients
of less than 50ppm/°C (25ppm/°C typical) for the
MAX6520 and 100ppm/°C (30ppm/°C typical) for the
MAX6120. These devices are the lowest power references
A 3 available in space-saving SOT23-3 packages, making them

ot ; ideal for battery-powered equipment in which space and
; power conservation are critical.

Existing two-terminal shunt/zener references require
a series resistor to set the minimum current that flows
through the load and the reference. As
a result, two-terminal references waste
valuable battery current. Because of
the MAX6520/MAX6120’'s three-
terminal architecture, the external set
resistor is eliminated and the supply
current is virtually independent of
input voltage variations, maximizing efficiency
at all battery voltages.

25001

POWER (uW)

MAX6520
3-Terminal

£
30 35 4.0 45 V4 (max)
SUPPLY VOLTAGE (V)

ference for Your Application AT
[N ) 3 £
e 4.5V ¢ 5.0V « Adj. 2 &
3y
VOLTAGE SUPPLY J ’
DRIFT VOLTAGE PACKAGE
(ppm/°C, max) (V, min)
100 24 | 3pinSOT3
50 [ 27 | 3pinsor
50 | a3 | 3pinsorzs
50 [ a7 | 3pinsor2s
50 | 52 | 3pinsor3
100 [ 27 | 4pinsonias
50 [ 24 | apinsot2s

NI AXIMN



Ultra-Low-Noise, Low-Cost,
Precision Voltage References
Guarantee 2ppm/°C

. . . and £0.02% Initial Accuracy, Only 1.5pVp-p Output Noise

. For applications that require
[ l ultra-low noise and extremely

. forVe vl o . low temperature coefficients,

g Maxim offers the MAX62xx

M T ) G ¢ ) T family of precision voltage refer-

z l”‘ AP ences. Excellent line/load

' -} s — regulation and low output

R > | Y impedance at high frequencies

* lmmas make them ideal for high-resolu-

! 1 & o e —e | | } ‘wfw tion data conversion systems up

| ‘ i to 16 bits, such as instrumenta-

tion and medical equipment.

. i = | These references use a buried-

zener technology that enables a

v . ) inal ated ~ very low output noise level of
?:\tlhs:;:ny.amn:;s':fcgi::ﬁ:x: ;e:;i:xatl;,zg\;nt? J;z:';t:eih’;gh:;&:;esgour::erence and only 1.5aVp-p {0.1Hz to 10Hz).

MAXA400 inverting amplifier. The +5V is inverted by the uitra-low-offset MAX400 op amp. Maxim's MAX62xx reference

family exhibits the ultra-low
tempcos (1ppm/°C typical, A grade) normally associated with more costly and power-hungry heated
voltage references, while consuming only 18mW of power.

Qutput voltages are fixed at 2.500V (MAX6225), 4.096V (MAX6241), and 5.000V (MAX6250}, with
initial accuracies of £0.02% (A grade). Each reference guarantees 5ppm/mA load regulation while
sinking or sourcing up to +15mA. All devices have optional external voltage trim and noise reduction
pins, and are available in 8-pin SO packages.

Micropower 2.5V Reference Operates
from 2.7V Supply ‘

Consumes <10pA, Regardless
of Input Voltage

The MAX872 is the only three-terminal precision voltage
reference guaranteed to regulate from a supply voltage as low
as 2.7V. The precision 2.5V +0.2% output voltage makes it '
ideal for 3V battery-powered systems. It is the lowest power
three-terminal voltage reference available, consuming less
than 10pA supply current independent of input voltage.

The MAX874, with a 4.096V output voltage guaranteed ‘
from an input as low as 4.3V, is designed for 5V micropower
applications. The MAX874 consumes only 10pA, regardless of
input voltage.

HIGHEST EFFICIENCY
3-TERMINAL REFERENCE

AD580 REFO3
lo=15mA lg=1.4mA M

LT1019
lg=13mA

DROPOUT VOLTAGE*

Load regulation for both devices is 500pV/mA when l - I
sourcing and 400pV/mA when sinking, so stability is guaran- S::;ﬁ‘:ﬁ:;:;ﬂe::;:z;ﬂ?fm;::‘w aarzs
teed regardless of load—unlike two-terminal “zener diode™ 200mv of its output.

references.
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Superior Performance Over REF43
and 40% Less Power

2.5V, 7ppm/°C Voltage Reference is Available in 8-Pin SO Package

{
|
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OUTPUT VOLTAGE vs. TEMPERATURE
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The MAX873 precision 2.5V reference provides unadjusted

accuracy of £0.06% at room temperature and 0.12% over the

extended temperature range.

I

The MAX873 redefines the standard for all
future low-power, precision 2.5V references by
surpassing the REF43 in accuracy and power
consumption. The 7ppm/°C (A-grade) and
20ppm/°C (B-grade) drift characteristics of the
MAX873 improve on the 25ppm/°C drift of the
highest grade 8-pin SO REF43. Plus, the MAX873
consumes a maximum of 280pA quiescent current,
compared to 450pA for the REF43—a 40% savings
in power. Initial accuracy is also improved over the
REF43: +1.5mV for the MAX873A and +2.5mV for
the MAX873B, versus 5mV for the REF43.

5V and 10V References
Consume Less than 280uA and
Guarantee Less than 7ppm/°C Drift

MAX875 and MAX876 are Available in 8-Pin DIP and SO Packages

LOWEST POWER & DRIFT

3

1000

ENT {j1A max)

MAXB75A
MAXB76A

SUPPLY CURR

The MAX875 and MAX876 draw 80% less power than the
REFO01 or REF02.

The MAX875 and MAX876 are the only 5V and 10V
references to guarantee 0.06% initial accuracy and
7ppm/°C drift while operating from less than 280pA
supply current. Both parts offer an 80% reduction in
power and an 80% improvement in accuracy compared
to the industry-standard REFO1 and REF02.

MAX875/MAX876 output characteristics include a
maximum line regulation of 4ppm/V and a load regula-
tion of less than 15ppm/mA. And, unlike the REF01
and REF02, the MAX875/MAX876 sink as much as
2mA and source 10mA. A TEMP pin is available for
applications that require temperature compensation. An
output voltage trim pin is also available, to provide a
+*95mV trim range for applications that require output
voltage adjustment.

NMAXIMN



Precision Voltage References

Adjustable

MAX6160

(SOT143, 15ppm/°C)

1.2 Volts

MAX6120
(SOT23, iq = 50pA,
30ppm/°C)

MAX6520
(SOT23, Iq = 70uA,
25ppm/°C)

ICL8069
{10 to 100ppm/°C)

MAX872
(Ig = 10uA,
40ppm/°C)

MAX873
('Q = 280pA,
7 to 20ppm/°C)

MAX6125
(SOT23,
15ppm/°C)

MAX6225
(2 to 10ppm/°C)

MAX6325
{(<1ppm/°C,
low noise)

MX580
(10 to 85ppm/°C)

MX584
(5 to 30ppm/°C)

4.096 Volts

MAX874

MAX6145
(SOT23, 15ppm/°C)

(Iq = 10uA, 40ppm/°C)

MAX6141
(SOT23, 15ppm/°C)

MAX6241
(2 to 10ppm/°C)

MAX6341

(<1ppm/°C, low noise)

5.0 Volts

MAX675
{12 to 20ppm/°C)

MAX875
(Ig = 280yA,
7 to 20ppm/°C)

MX584
(5 to 30ppm/°C)

REF02
(8.5 to 250ppm/°C})

MAX6150
(SOT23, 15ppm/°C)

MAX6250
{2 to 10ppm/°C)

MAX6350

MX584
(5 to 30ppm/°C)

{(<1ppm/°C, low noise)

1 Volts

MAX674
(12 to 20ppm/°C)

MAX876
(Ig = 280pA,
7 to 20ppm/°C)

MX581
(5 to 30ppm/°C)

MX584
(5 to 30ppmv/°C)

REFO1
(8.5 to 65ppm/°C)



| fe————=" 3 1 E—— RSy 1 -
Voltage References
Temp. Noise
Drift Initial Accuracy Quiescent 0.1Hz to 10Hz Price’
Part (ppmv°C Ta = +25°C Current (wVp-p), Package Temp. 1000-up
Number Voltage (V) max) (%F.S. max) (mA max) max(typ) Options Ranges®  Features ($)
MAX6160 Adj. 100 (15typ) 1 100pA (15) SOT143, SO E Low-cost, low-dropout 3-terminal 1.50
adjustable voltage reference
MAX6120 1.2 100 (30 typ) 1 70pA (10) S0T23, SO E Low-cost, micropower 3-terminal reference 0.80
MAX6520 1.2 50(25typ) 1 70pA (10) SOT23. SO E Low-cost, micropower 3-termina! reference 1.25
ICL8069 1.2 10 to 100 2 0.05 5 (10Hz to 10kHz) T0-52, T0O-92, SO! C.EM Micropower 2-terminal reference 0.65
MAX872 25 40 0.2 10pA (60) DIP, SO CE Lowest power, lowest dropout precision 212
reference. Vg = VouTt + 200mV
MAX873 25 71020 0.06 10 0.1 0.28 (16) DIP, SO CE Low power/drift, REF43 upgrade 225
MAX6125 25 50(15typ) 1 100uA (15) 80723, SO E Low-cost, fow-dropout 3-terminal reference 1.25
MAX6225 25 2105 0.04100.1 27 (1.5) DiP, SO, CERDIP CEM Low drift, less than 1.5pVp-p output noise 2.25
MAX6325 25 tt025 0.04 2.7 (1.5) DiP, SO, CERDIP C.EM Ultra-low drift, 1.5uVp-p output noise 6.70
MX580 25 1010 85 04103 15 (60) TO-52, SO2 CM Low-drift bandgap reference 2.03
MX584 2.5 5 to 30 0.051t00.3 1 (50) TO-99, DIP, SO, CERDIP CM Low-drift programmable reference 3.09
MAX874 4.096 40 0.2 10pA (60) DIP, SO CE Lowest power, lowest dropout precision o 212
reference. Vcc = VouT + 200mV
MAX6141 4.096 50 (15 typ) 1 105pA (25) S0OT23, SO E Low-cost, low-dropout 3-terminal reference 1.25
MAX6241 4.096 2t05 0.02t0 0.1 29 (2.4) DIP, SO, CERDIP C.EM Low drift, tess than 2.4uVp-p output noise 2.25
MAX6341 4.096 11025 0.02 29 (1.5) DIP, SO, CERDIP C.EM Uttra-tow dirift, 2.4uVp-p output noise 6.70
MAX6145 45 50 1 105pA (30) SOT23, SO E Low-cost, low-dropout 3-terminal reference 125
MAX675 50 121020  0.15 1.4 15 T0-99, DIP, SO, CERDIP  C.EM Low-drift, low-noise bandgap reference 308
MAX875 5.0 71020 0.0610 0.1 0.28 (32) DIP, SO CE Low power/drift, REFO2 upgrade 2.10
MAX6150 5.0 50 (15 typ) 1 110pA (35) S0T23, SO E Low-cost, low-dropout 3-terminal reference 1.25
MAX6250 5.0 2105 0.02100.1 3 (3) DIP, SO, CERDIP CEM Low drift, less than 3.0uVp-p output noise 225
MAX6350 50 1025 0.02 &) (1.5) DiP, SO, CERDIP C.EM Ultra-low drift, 3.0uVp-p output noise 6.70
MX584 5.0 510 30 0.05100.3 1 (50) TO-99, DIP, SO, CERDIP CM Low-drift programmable reference 3.09
REFO2 5.0 8.5 to 250 03102 1.4 15 TO-98, DIP, SO, CERDIP CM Low-drift bandgap reference 1.28
MX584 75 51030 0.05100.3 1 (50) T0-99, DIP, SO, CERDIP _ CM Low-drift programmable reference 309
MAX674 10.0 1210 20 0.15 14 30 TO-99, DIP, SO, CERDIP CEM Low-drift, low-noise bandgap reference 308
MAX876 100 71020 0.06 t0 0.1 0.28 (64) DIP, SO CE Low power/drift, REFO1 upgrade 2.10
MX581 10.0 51030 00510 0.3 1 (50) TO-39, SO3 cM Low-drift bandgap reference 2.30
MX584 10.0 51030 005103 1 (50) T0O-99, DIP, SO, CERDIP CM Low-drift programmabte reference 3.09
REFO1 10.0 8.5t065 03101 1.4 30 T0O-99, DIP, SO, CERDIP CM Low-drift bandgap reference 1.28

1 The ICL8B069 is available in 2-pin TO-52, 2-pin TO-92, and 8-pin SO packages
2 The MX580 is available in 3-pin TO-52 and 8-pin SO packages
3 The MX581 is available in 3-pin TO-39 and 8-pin SO packages.
* Temperature Ranges: C = 0°C to +70°C, | = -25°C to +85°C. E = -40°C to +85°C, M = -55°C to +125°C

+ Prices provided are for design guidance and are FOB USA. international prices will differ due to local duties, taxes. and exchange rates. Lowest grade pricing.
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Here’s What's Coming In
The Next Two Months

Be sure to check out the best cutting-edge information for
engineers and engineering managers, every two weeks.
Here’s the line-up of some of the important
topics featured in our June and July issues.

)
JUNE 8, 1998 ISSUE

* Electronic Design Automation: DAC Preview
« Communications/Networking Technology: ATM/Gigabit
Networking & Switching
* PIPS: Packaging
e DSP: Contributed Article .
e Computer Boards & Buses:
Microcontroller Boards, Graphics, PCMCIA, Peripherals

JUNE 22, 1998 ISSUE

e Analog Design: Data-Aquisition Modules
.  Test & Measurements: Update: Digital Storage Oscilloscopes
' * Embedded Systems
' » Digital Design: Advanced Static Memories

JULY 6, 1998 ISSUE

* Electronic Design Automation
* PIPS: Power Management
» Analog Design: Power Control
* Digital Design

JULY 20, 1998 ISSUE

|
I « Communications/Networking Technology:
; Advanced Paging/Messaging
’ » Computers Boards & Buses
l « Software: Development Tools For Java
e Multimedia

eLECTROMG DESIGN

TECHNOLOGY:-APPLICATIONS-PRODUCTS-SOLUTIONS




ELECTRONIC DESIGN

Your Strategic Information Partner

4

YEARNS

OF EDITORIAL
EXCELLENCE

observe and report the latest breakthroughs

in EOEM technology. By providing this infor-
mation, Electronic Design has been the strategic
partner of system designers and suppliers for the past
45 years, helping to bring them together so they can
deliver more competitive products to market faster.

I | ] lectronic Design’s on-going objective is to
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suppliers Tailor
DSPs For Digital
Motor Gontrol

Suppliers Ready
DSP Solutions For
Consumer And
Industrial Use By

Integrating
Peripherals,
Memory, And
Control Functions
Around A Core.

Ashok Bindra

rogrammable digital signal
processors (DSPs) have evolved
substantially to bring on board
the appropriate mix of processing
power, peripherals, and memory neces-
sary to pervade the emerging world of
digital motor control. DSP suppliers are
creating devices with the speed and
computational power to execute control
algorithms required in servo control; in-
dustrial control; brushless de; single-
phase ac induction motors; and ad-
vanced three-phase, variable-drive
systems. In short, they are crafting
chips that are ready to challenge miero-
controllers on their own turf.

To do this, suppliers are revamping
DSP architectures. But they also have
significantly cut manufacturing costs to
make the price-per-MIPS attractive for
high-volume, cost-sensitive appliance and
industrial applications, in addition to ap-
plications in disk drives and many other
emerging high-volume consumer prod-
ucts. In fact, today, the DSP chip is armed
with a combination of high-speed, num-
ber-crunching capabilities for real-time
signal processing, as well as the ability to
perform fast-context switching and data
manipulation for control tasks.

On the other hand, microcontroller
manufacturers are adding math capabili-
ties to their processors to make them at-
tractive for DSP operations in similar ap-
plications. MCU's like Motorola’s 68HC16
and Intel’s 80196 are two popular exam-
ples. Recently, Motorola combined its 32-

bit, 60 MIPS DSP56600 to create a single
low-voltage, baseband processor
(DSP56652) for cellular applications. A
sophisticated MCU-DSP interface (MDI)
module allows the two cores to communi-
cate while handling their specific core and
peripheral functions.

Meanwhile, Hitachi has combined a 32-
bit RISC engine with a 16-bit fixed-point
DSP to produce the SH-DSP core. This
core blends signal processing and miero-
controller operations on the same die. The
current wave of RISC/DSP combinations
is being targeted at digital communication
designs, but it won’t be long before their
capabilities are exploited in consumer and
control applications. In fact, Zilog has
added a powerful set of peripherals to its
20 MIPS, 16-bit DSP core to address the
embedded controller market.

Ready For Production

After years of design and develop-
ment, DSP-based motor-control systems
are ready for production, according to
the market research firm Forward Con-
cepts Ine., Tempe, Ariz. From an in-
significant market share in 1996, motor
control is estimated to consume over 21
million DSP units this year, predicts For-
ward Concept’s preliminary study. The
company projects the consumption of
programmable DSPs in the motor-con-
trol market to expand to over 400 million
units by the end of the decade.

These numbers are based on the use
of DSP chips in motor-control systems

bit M-core RISC controller with its 16- v employed in “white goods” of all types,
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DSP Motor Control

automotive steering servos, robotic
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control motors, and other similar ap- ADSP-2100 base architecture

plications. However, it does not in- Program ROM Memory

clude disk-drive control units like D;lean::l;rue;s 2 kbytes by 24 bits : bI

hard drives, CD-ROMs, and DVD Program Program RAM Data memory Watchdog 4-hit

drives. Texas Instruments’ internal sequencer | | | | 2Xoytes by 24 bits | |14byie by 160t [| | timer | | PO

marketing experts predict that by | | T

2001 some 1.5 billion motors will be [ Program memory address ]

using digital control instead of the 7|

traditional analog motors. [ Data memory address |
But DSP motor-control develop- al

ment cannot take place in a vacuum, i Progrﬂmemury i

notes Forward Concepts’ president [ Data memory data |

Will Strauss. According to Strauss, t I t l T I

the development of motors that are Arithmetic units .

more amenable to DSP control is gain- @ @ Serial ports | | Timer Zk:y‘l,tizlsshy as:a‘? th:ei.-mltl‘ase

ing momentum. His research indicates ! Auxiliary inputg PVII)M

that the switched reluctance (SR) mo- ]

tor (a brushless de motor with no rotor
windings or permanent magnets) con-
trolled by a DSP chip could eventually
be the most cost-effective solution for
many applications.

The SR motor’s high energy effi-
ciency and low-speed torque have gen-
erated tremendous interest in this
technology. However, prior to the
DSP approach, the cost of electronics
associated with the SR motor was pro-
hibitively high for volume applica-
tions. The availability of inexpensive
DSP chips promises a bright future for
SR motors, predicts Forward Con-
cepts’ latest report.

el

2. Analog Devices’ DSP motor controller, the ADMC331, integrates a 26-MIPS, 16-bit, fixed-
point DSP core with a 10-bit ADC and the right set of control peripherals and memory to drive
motors in appliances, fans, pumps, and other industrial systems.

Two key players optimizing their
wares for this vast marketplace are
Texas Instruments and Analog De-
vices. Both of these manufacturers
have been working closely with sys-
tems houses for the last several years
to generate solutions that are opti-
mized for the end products. Mean-
while, other companies have been
adding multiply-and-accumulate

: ory
’ : (16 Mbyes)
i Visibility D adaress tPU

: port Real-lime : registers Custom
| g . R-M-W 1 logic
' emulation aomic | ¢ ¥ -

i and AL 1 DP -

: JTAG | testengine ARD ;:::::h
s ——

E E External
5 ; interfaces

1. The real-time data exchange (RTDX) and Read-Mod-Write (R-M-W) are unique to Texas
Instruments’ new TM$320€2700 DSP architecture. The RTDX and visibility port permit
developers to monitor, analyze, and modify code at 100 MHz without halting applications. This
100-MIPS, 16-bit fixed-point DSP engine combines control and signal processing functions to
address a wide variety of embedded control applications.

(MAC) instructions to the MCU, or
combining DSP and MCU functions
on-chip for motor control.

Uniprocessor Architecture

To deliver an optimized DSP
processor for the motor-control mar-
ket, TI developed a brand new archi-
tecture that fully integrates the best
of control and signal-processing tasks.
The TMS320C2700 combines the high-
speed MAC operations of DSP with
the intensive [/O operational charac-
teristics of the microcontroller (Fig.1).
The result is a unified 100 MIPS
processor for real-time embedded con-
trol applications. Plus, it offers MCU-
like code density for control opera-
tions, says TI'’s product manager
Andrew Soukup.

For example, a single instruction
directs the processor to read data
from memory, modify it, and write it
back. Traditional DSPs, and even
RISC-based MCUs require two or
more steps to perform I/0 operations.
And, the C2700 core is compiler
friendly, says TI.

In fact, to simplify programming
and development, TI has also devel-
oped an efficient C compiler for the
C2700 architecture. The C compiler is
designed to make the most of the
C2700 assembly instructions. By com-

v parison, the C2700 compiler code has



S0T23 VOLTAGE DOUBLERS
DELIVER UP TO 35mA

Use Only Two 1yF Capacitors

The MAX1682 and MAX1683 are tiny charge-pump DC-DC converters that double an input voltage
(2V to 5.5V), creating output voltages of 4V to 11V. They come in an ultra-small 5-pin SOT23
package that uses only 1/4 the board space of a standard 8-pin SO. Only two small ceramic
capacitors are needed to complete the circuit, which fits in 0.03in2 (19mm?2). For inverting charge
pumps with the same package and specifications, consider the MAX828 and MAX829 or MAX870

and MAX871.
COMPACT VOLTAGE DOUBLER
¢ Double the Input Voltage '
— ] Ci1+ IN viN sNuP:JLv
¢ 5-Pin SOT23 Package oiass
— 1pF MAXIN
¢ 2.0V to 5.5V Input Voltage Range maxiees
- 3ler OuTPUT
¢ Low Supply Current: 110pA ol e
(MAX1682) T s
. s T WF
¢ Uses Only Two 1yF Capacitors T e —— T ULTRA
(MAX1683) SMALL

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample

Use the MAX 1682 where low power consumption is criti-
cal. Use the MAX 1683 where small size is critical. It
switches at 35kHz, which is also above the audio range

FREE Power Supply Design Guide—Sent Within 24 Hours! e ru.: tne oats caraos
Includes: Data Sheets and Cards for Free Samples e

6:00 a.m. — 6:00 p.m. Pacific Daylight Time

W AKX/

http://www.maxim-ic.com

I I For Small-Quantity Orders Call (408) 737-7600 ext. 3468

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders.

Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key, Eimo, Hamilton Hallmark. Nu Horizons, and Zeus. Distributed in Canada by Arrow.
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D S/]_3 Motor Control

been demonstrated to be up to 45%
more dense than compiled code for
widely used MCUs like the
MC68HC16, 80196, and ARM7TDM1.

In order to speed system debug-
ging and time-to-market, the C2700
DSP architecture incorporates a
JTAG-based visibility port and TI's
new real-time data exchange (RTDX).
In conjunction with the JTAG port,
the RTDX allows C2700 developers to
monitor, analyze, and modify code at
speeds of 100 MHz, without impacting
results or halting applications, accord-
ing to chief architect Alex Tessarolo.
Traditional in-circuit emulation
breaks down as signal speeds ramp up
above 100 MHz, adds Tessarolo.

The RTDX communicates between
the host computer and the target DSP
device using an emulator and a very
small procedural library. This internal
data-exchange library makes use of a
scan-based emulator to move data via
the IEEE-1149.1 (JTAG) serial test
bus. Initial RTDX implementations
will result in data exchange rates of at
least 8 kbytes/s, sufficient for running
control, servo and audio applications
at full speed, claims TI. The company
intends to improve the RTDX band-
width in future DSP introductions by
a factor of 10.

Additionally, the Read-Mod-Write
atomic ALU is unique to this architec-
ture, notes Tessarolo. This provides
about 15% improvement in code den-
sity, while protecting the code fromin-
terrupts. In essence, C2700 is a flexi-
ble architecture that permits
intermixing of DSP and control in-
structions, asserts Tessarolo.

“Capable of addressing large pro-
gram memories, the C27XX DSP will
take us into new areas where multiple
motors have to be controlled in syn-
chronization, such as in industrial au-
tomation, robotics, and the textile in-
dustry, as well as control applications
that need precision,” says Raj Chi-
rayil, worldwide business manager for
TTI’s digital control systems. A single
100 MIPS processor now brings the
precision needed in disk drives and
other mass storage products where
tracks-per-inch keep rising, adds Chi-
rayil. Because the CPU of the C2700 is
identical to the 16-bit fixed-point

grade path to the users of the opti-
mized TMS32024X family. However,
initially the C2700 based DSP solu-
tions are targeted at mass storage sys-
tems such as hard disk drives and dig-
ital video disks (DVDs).

DSP Solutions

While the C2700 core-based, appli-
cation-specific devices will not be on
the market before the first quarter of
1999, T1 continues to expand the 24X
family for a variety of electric motor-
control applications. Scheduled for
sampling in this quarter are two flash-
based DSP controller devices, the
TMS320F241/243 with 8K of repro-
grammable flash memory and control
area networking (CAN). Complex ma-
chines that use multiple electric mo-
tors can be interconnected using a
CAN bus to link DSP controllers
within each motor for smoother, pre-
cise control of the machine.

Other applications targeted for
these devices include uninterruptible
power supplies, computer numerically
controlled (CNC) machines, and auto-
motive systems. ROM versions, the
C241/242, are planned for the third
quarter. Tailored for cost-sensitive
consumer and home appliances, the
C242 with 4 kwords of ROM is priced
under $5 in quantities of 100,000. The
F241 and C241/242 come in pin-to-pin-
compatible, 68-lead PL.CC and 64-lead
PQFP packages. The F243 will be of-
fered in 144-pin TQFP packages.

Similarly, TI also has planned ag-
gressive pricing for C2700 core-based
DSPs. Currently, the DSP supplier is
readying custom solutions using the
2700 core and 0.25-pym CMOS process.
Standard 100 MIPS devices using the
new-generation core and 0.18-um
TImeline technology are slated for re-
lease early next year. TI's roadmap in-
dicates that the C2700 core will de-
liver 150 MIPS next year using
0.18-um technology, with the goal to
achieve 200 MIPS capability by the
end of this decade.

Equally aggressive about the digi-
tal motor-control market is Analog
Devices, which is rapidly building its
ADSP-2171 core-based ADMC3XX
family for a myriad of motor-control
requirements. The latest member to

ADMC331, a26-MIPS part integrated
with a 10-bit ADC and various motor-
control peripherals for ac-induction,
permanent-magnet synchronous mo-
tors, brushless de, and SR motors
(Fig. 2).

Key peripherals include a three-
phase, 16-bit PWM generation unit; a
16-bit watchdog timer; 24-bit I/0
ports; and two flexible, bidirectional
synchronous serial ports. Plus, the de-
vice offers a 2 k-by-24-bit program
ROM and a 2 k-by-24-bit data RAM.
The program memory ROM contains a
number of useful mathematical and
motor-control utilities that can be
called up as subroutines from the user
code. The routines include various
trigonometric routines, logarithmic
functions, and vector transformations
and rotations needed for ac-induction
and permanent-magnet synchronous
motors.

To compete from a price-perfor-
mance standpoint, the ADMC331 is
priced below $5 in quantities of 250,000
in an 80-pin TQFP package. To chal-
lenge microcontrollers in this market,
Analog Devices shaved off a few func-
tions to come up with a version housed
in a 28-pin package and priced at $3 in
OEM quantities. In brief, the suppliers
are watching the price line as they
struggle to bring prices under $5, kick-
ing these devices into high gear.

Aggressive Plans

“Our commitment to the motor-
control industry is evident in our plan
to develop 20 new DSP-based motor-
control chips over the next two years,”
states Phil Davies, director of Analog
Device’s dedicated Motor Control
Group. The ADMC331 is the third
member of the family. The last two
were the ADMC300 and ADMC330.
In fact, the ADMC300 was developed
under a DARPA contract for the Elec-
tric/Hybrid Vehicle powertrain pro-
gram. A new line of motor-control
DSPs is also in the works.

Exploiting the 33-MIPS capability
of the ADSP-2171 DSP core, the com-
pany is in the process of readying a
brand new family, the ADMC400.
This new line of motor-control DSPs
will leverage Analog Devices’
strength in fast, high-resolution data

C2XX processor, it provides an up- + join this growing family is the + converters, and provide a major leap
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Regulated Charge Pump Fits in 0.06in’ with Only 1.11mm Height

The MAX868 generates a regulated negative supply of up to -2 x VIN for LCDs, CCD arrays, and other analog
circuitry. A unique 450kHz on-demand switching scheme regulates up to 30mA loads using very small ceramic
capacitors and holds quiescent current at just 35pA for maximum light-load efficiency. The MAX868 comes in a
10-pin pMAX package that's only 1.11mm high and occupies half the board area of a standard 8-pin SO.

¢ Regulated Negative Output
Voitage Up to -2 x VIN

+ Up to 30mA Output Current

Regulated Negative Charge Pump Has
Low Supply Current and Uses Small, Low-Cost
Ceramic Capacitors
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¢ Unique 450kHz On-Demand LVTOSSY ==y
Switching Offers Best Rl
. . ON= . »—1 SHON
Combination of: i o "S  RecuLaten
» Small Capacitors (0.1pF) e Ia i "{JS?JLVTE
0 VTO(-2xV
e Low Quiescent Current T o UP T soma
(30“A) ’ N C2+ ouT
¢ 1pA Shutdown Current 8 PoD_ G0 L
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‘ amas A 0.18" x 0.33" igg)"e‘l'::
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Generate a regulated negative supply with up to 30mA output
current using an ultra-compact design that fits in 0.06in2
(40mmz2) and is only 1.11mm high.
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9 out of 10 mice
prefer 1t.

If there’'s a mouse in your house, catch the free Consurner
Information Catalog online. There you'll find the latest
info from more than 40 government agencies.

Just point and click your way to www.pueblo.gsa.gov to
nibble on hunks of useful information on saving money,
staying healthy, even educating your children. There are
more than 250 free publications ready for you to read or
download.

Or you can order the Catalog by rnailing your name and
address to Free Catalog, Pueblo, CO 81009. But for the
fastest info running, scurry to the Consumer Information
Catalog online.

www.pueblo.gsa.gov (It's the cat's meow.)

A public service of this publication and the Consumer Information
Center of the U.S. General Services Administration

DSP Motor

in performance. The ADMC400 is be-
ing targeted at sensorless and flux-
less control-type applications. The
first member of the ADMC400 family
will be based on a 0.5-um process, and
incorporate a 12-bit or better ADC
with a 2-MHz sampling rate, pro-
grammable encoder interface, and
other common control peripherals.
Samples will be available in the third
guarter, with production slated for
early next vear.

Furthermore, derivatives of the 32-
bit, floating-point SHARC core are
also under development for high-end
multiaxis motor control, according to
Analog Devices. Optimized motor-
control DSPs designed around the
SHARC core are expected to be un-
veiled later in this vear.

To promote and expedite applica-
tion development around the
ADMC3XX DSPs, Analog Devices, in
partnership with International Recti-
fier Corp.. a supplier of power mosfets
and IGBTS, has erafted a motion-con-
trol development kit. Called Ad-
vanced PowIRtrain, the kit furnishes
all the hardware, software, and tools
needed to build an ADM(C3XX-based
motor control system.It costs $750.

Similar strategy has also been
adopted by TI. In co-operation with
third parties, the manufacturer is
making available a motion-control kit
(MCK240) for designs based on the
1'240, the first member of the DSP
controller family. The kit provides the
designer a complete set of tools to de-
velop, implement, and test digital mo-
tor control algorithms.

Adding peripherals like PWM
functions, watchdog timers, serial pe-
ripheral intertace, ADCs, [/0s, PLL,
and memory around a 20 MIPS, 16-bit
fixed-point core, licensed from Clark-
spur Design, Zilog has produced a
family of optimized DSPs. Zilog’s
7.893X3 series is aimed at motor-con-
trols, in addition to other markets
served by the microcontrollers.

To support a variety of develop-
ment needs, this family features the
789323, with 8 kwords of ROM, and a
one-time programmable version for
prototypes and early production runs.
To generate and debug code, the com-
pany offers an interactive in-circuit
emulator under Windows.



THE KEPCO POWER ASSEMBLY PROGRAM

And you thought only
burgers were made-to-order.

146-1863



The Program

Kepco's power assembly program
allows you to specify custom-config-
ured arrays of volt-ampere combina-
tions in rack mount housings of
various sizes from 1U to 5U
height (1 3/4" ~ 8 3/4"). Kepco's
variety of single and multi-output
power modules offers you a
selection of output voltages from
a nominal 3.3 volts to a nominal
48 volts. Power levels range
from 15 watts to 1500 watts. For
higher voltage we can easily
connect modules in series and

can parallel them for you to “=

increase current capability or provide
redundancy. You can select from
switch-mode modules for fixed or
trimmable outputs, or linear series-pass
modules for analog-programmable
applications. Digitally programmable
(IEEE 488.2) plug-in power supplies
are available for test applications.

Kepco power mod- ‘ ? (,

ules have either

selectable 115-230

volt inputs or wide
range (85-264 volt)
inputs. Many sizes
are available with
Power Factor Correction N

(PFC). Models with dc 0
inputs (12V-150V d-c)

are also available. h

S

You can specify the com- P R 0
binations you need, up to

8 outputs per assembly or more in
bolt-down style. Select front panel
components: meters, LEDs, test
points, trimmers, etc. Select rear
panel components: a-c or d-c input
connections and barrier strips for
the d-¢ output. We can mark the
terminals as you require and cus-
tom screen and paint the panels if
you wish.

Kepco's power assemblies are a
good solution to the need for multiple
output power supplies in industrial
test applications.

Data subject to change without notice.
©1997 KEPCO, INC. Litho in USA

We do all the work and deliver a fully E

tested, warranted product under a asy
single part number, ready to slip into

your system...hassle free. We're fast, too. Try us.

Send us as much detail as you
can about your requirements.
If there are special restrictions
on size, environmental condi-
tions, connectors, displays or
sequencing...let us know. Our
professional engineering staff
will recommend a suitable
combination of power mod-
ules, accessories, front and
rear panel options, and will
prepare for your consideration a CAD outline drawing
showing how we plan to mount the power modules and
how your front and rear panels will appear.

If there are equally effective alternate solutions, we will
call to discuss these options. To help you decide, we can
draft up separate proposal drawings for you to choose
between. It is an interactive process until you are satis-
fied that you have your optimum solution.

Our plug-in modules offer a do-it-yourself option for
many requirements. If we think this approach suitable,
we will propose an appropriate selection which you can
plug in on-site. This has the advantage of being easily
modified as your requirements change.

Repeatable

No matter how many, or how few you order, all Kepco
Power Assemblies are documented in full so we can
easily reproduce your assembly at any time. Order one
to use as a prototype. Order your production quantities
now or later, whenever you are ready. Our CAD draw-
ings can easily be recalled and printed allowing Kepco to
reproduce your Power Assembly exactly, in any quantity
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Your documentation includes a systems manual with all
of the CAD drawings showing the arrangement of the
front and rear panels and a top view drawing showing
the position of all the individual power modules. The indi-
vidual instruction manuals for each power module are
also included.



A typical 100 watt single voltage
bolt-down power module, Series FAW

Because Kepco stocks nearly all of the individual
urgent needs. We have created and stock a variety
of front and rear
]
FIeXIbIe of 1/8th of a stan-
dard 19" x 3U rack.
panels adding up to 8/8 may be combined to pro-
vide you with a
input switching,
metering, pilots,
points. The stan-
dard 3U high
mounted in a 4U
or 5U rack with
completing the
balance of the space. Other panel sizes can be

power modules in depth, we can easily respond to
panels in multiples

Eight of these panels or combinations of larger

nice selection of

trimmers and test

panels can be

a vent opening

fabricated on a custom basis.

Do you need a special connector? Supply it to us, or
tell us where to get it and we'll install it as you wish.
Do you want to install your own equipment in the
rack? Provide us with drawings of how the holes
are to be punched and we will do your sheet metal,
install the power modules, test them and deliver
the assembly to you for finishing. Alternatively, you
may supply Kepco with your own housing for us to
do the power module installations. We're flexible,
Talk to us. See how we can work with you to deliver
professional, documented, warranted Custom-
made Power Assemblies.

Our service includes installation of the power
units you've selected (or we recommend) into
one of our rack housings; professionally har-
nessing them to the front panel meter and control
panels, and to the rear input/output panels and
testing the completed assembly.

KEPCO, INC. » 131-38 SANFORD AVENUE « FLUSHING, NY 11352 USA » TEL: (718) 461-7000  FAX: (718) 767-1102
E-MAIL: hq@kepcopower.com = URL: http://www.kepcopower.com

Professional
CAD Drawings

This is a sample of the documentation you'll get
with our quotation. Computer-generated CAD
drawings detail exactly how we propose to make
your Power Assembly. When we have been
honored with your order, these drawings will

be translated to detailed manufacturing

drawings that specify exactly

@\

how

your
Custom
Power
Assembly
will be
fabricated
and becomes

part of the

instruction manual you receive when we ship. We
will be using previously finished power modules
that have already been tested and have been in
boxes on our warehouse shelves. The finished
Power Assembly will be tested as a whole and is
shipped with a five year warranty regardless of the
individual power module’s warranty.




The Products

Kepco will select suitable modules STANDARD
from the whole of our standard cata- OFF-THE-SHELF
log line. Catalog 146-1862 details BOLT-DOWN
the specs on all of the available POWER
modules. Generally we select power Series MODULES
supplies from among our ERX, FAW, ERX

HSM, RAX or RCW products, for 30~240W etk t)

bolt-down assemblies, and our PAT

and PTR modules for analog- ™,

programmable requirements. If your —

requirements demand, we'll recom- & N

mend other appropriate modules. : 5:;'?:

Table of Voltage and Power Series RAX 50~1500W  Series HSM Series RCW 100~1500W
Available from Standard Kepco 300W shown 1000W/1500W 750W shown

Bolt-Down Power Modules

Nominal
Voltage 15W 25W 30W 50W 60W 100W 150W 175W 240W 300W 350W 750W 1000W 1500W

X
5V X X X X X X X X X X X X X X
12V X X X X X X X X X X X X X X
15V X X X X X X X X X X X X X X
24V X X X X X X X X X X X X X X
28V X X X X X X X X X
48V X X X X X X X X X

USER-CONFIGURABLE

PROGRAMMABLE POWER ASSEMBLIES

Does your requirement involve programmable
power? Kepco's MST group are plug-in 200 watt
power modules that mount in a 4U (7" high) housing
called RA 55. This accommodates up to nine power
modules. MST have a wide range a-c input: (85-

Kepco's plug-in 200 watt, IEEE 488.2

controllable modules. Series MST 264V a-c) with power factor correction (PFC). They
are available with outputs from 0-6V to 0-150V, programmable.
IEEE-488.2 Programmable MST are fitted with circuits for current sharing so that they can
Plug-in Power Modules be used for N+1 redundancy combinations.
SERIES MST The table to the left shows the available models.
Voltage Current Control signals to the MST are distributed via a serial bus based
| 0-6V 0-20A on IEEE-1118. There are a number of instruments available
0-15V 0-12A from Kepeo which will interface to an IEEE 488.2 bus, a VXI
0-25V 0-8A controller or directly to your PC or Mac. Resolution is 12 bits
0-36V 0-5A and either voltage or current may be controlled.
0-55V 0-3.5A One such interface is MST 488-27, a plug-in interface to the
0-75V 0-2.5A GPIB (IEEE 488.2) that can be mounted into one slot of the RA
0-100V 0-2A 55 housing to provide you with a single GPIB connector through
0-150v 0-1.2A which you can address all eight remaining slots and two more

full racks as well. A total of 27 MSTs can be addressed from a
single GPIB connector.




USER-CONFIGURABLE
MULTIPLE-OUTPUT POWER ASSEMBLIES
3~8 Units, 50 Watts/Module to 1000 Watts/Module

Does your requirement include a hot-swap N+1
fault tolerant assembly? We have configured two
special groups of plug-in modules called HSF and
HSP especially for this kind of application.

High power N+1 redundancy is available from Kepco's
HSP group. These modules plug in for hot swap appli-
cations. A selection of their housings are described
below. Up to three (3) 1500 watt modules are accom-
modated in a 3U panel height, either wired for indepen-
dent operation, or in parallel for redundancy. These kilo-
watt plug-ins have a built in current-share circuit, OR-ing
diodes, a voltage set trimmer and operate from any a-c
voltage from 90-277 volts. Additionally, they meet the
harmonic current limits of EN 61000-3-2 by having a
PFC (Power Factor Correction) circuit built in. The
1500W modules operate from 230V a-c nominal.

HSP modules plug into a rack housing called RA 60
for hot swap, N+1 redundancy. Use RA 62 for two
slots wired in parallel and one independent slot. Use
RA 63 for three independent plug-in slots. If you wish
to mount them without the plug-in feature, hard wired
to your load, choose RA 58.

HSF are available in 50, 100 and 150 watt power lev-
els. They're mounted on a slide that glides into keyed
slots in a special set of housings: RA 19-(X)B. The RA
19-8B will accommodate up to eight (8) 50 watt or 100
watt plug-ins. The RA 19-6B will accommodate up to
six (6) 150 watt plug-in HSFs. A combination of four of
the narrow
50/100 watt
HSF and
three of the
wider 150
watt HSF
can be
accommo-
dated in an
RA 19-7B.

Series HSF 50-150W plug-in modules for
multi-output or N+1 redundancy

The table below shows the models available
in Kepco's HSP and HSF groups.

Hot Swap N+1 Plug-in Power Modules

Nominal

Voltage 50w 100W 150W 1000W 1500W
3.3V HSP

5V HSF HSF HSF HSP

12V HSF HSF HSF HSP

15V HSF HSF HSF HSP

24V HSF HSF HSF HSP HSP
28V HSF HSF HSP HSP
48V HSF HSF HSF HSP HSP

W

ol
Tecs

2227

L

Series HSP 1000W and 1500W plug-in modules for
multi-output or N+1 redundancy

&

Part

=t

Accessory Number

.f d !ﬁg.’

RA 19-(X)B Accessories

Use

Filler Panel RFP Cover unused
1/24 Rack 19-24 | 1/24 rack slots
Filler Panel RFP Cover unused
1/12 Rack 19-12 | 1/12 rack slots
Filler Panel RFP Cover unused
1/8 Rack 19-18 1/8 rack slots
Filler Panel REE: Cover unused
1/6 Rack 19-16 1/6 rack slots
Filler Panel | RFP | Cover unused
2/8 Rack 19-28 | 2/8 rack slots
Filler Pane! RFP Cover unused
2/6 Rack 19-26 2/6 rack slots
Filler Panel RFP Cover unused
3/8 Rack 19-38 3/8 rack slots
Filler Panel RFP Cover unused
1/2 Rack 19-48 1/2 rack slots

KEPCO, INC. < 131-38 SANFORD AVENUE « FLUSHING, NY 11352 USA « TEL: (718) 461-7000  FAX: (718) 767-1102
E-MAIL: hq@kepcopower.com  URL: http://www.kepcopower.com




The Products

The rear of these 3U rack housings
are designed for both flexibility and
maximum redundancy. Euro-style ter-
minal blocks accept a-c input wiring
and d-c output wiring. Two a-c input
blocks are provided so that power can
be redundantly provided from sepa-
rate branch circuits. The d-c outputs
can combine like units for N+1 redun-
dancy (the "OR-ing" diodes are built
into each individual HSF power mod-
ule). Connectors are provided for
error sensing, current sharing and
form C status contacts. The HSF
power moduies have forced current
sharing for parallel operation.

Alternatively, the individual plug-in
HSF can be used separately to cus-
tom make a multi-output assembly
with the added feature of being easily
field configurable. Filler panels are
available to cover unused slots.

RA 19-6B
Rack Adapter
with (6} 150W
HSF Installed

RA 19-7B
Rack Adapter
with (4) 100W
and (3) 150W
HSF Installed

RA 19-8B
Rack Adapter
with (8) 100W
HSF Installed

/O CONNECTOR 0C OUTPUT PBS TO PS8 0C OUTPUT P81 TO P84 /O CONNECTOR
PS7, PS8 PSY PS2
FinN = T G e . X7,
l P.Qﬂ.' .- ‘f‘l'l\‘ " e
! ‘,' b o sz L
= \ e kv e -
° Dprtpesgoy ol /

o ]
= ={
Ad LAY

\

L Pty
e

BOURCE POWER
INPUT FOR P85 THRU P88

170 CONNEGCTOR
PS8, Pss

RA 19-8B Rack Adapter Rear Panel
This is the standard rear panel configuration.
Other connector options are available.
Please consult the factory.

/O CONNECTOR
PS3, PS4

SOURCE POWER
INPUT FOR PB1 THRU PS4

The /O Connector functions
are brought out as follows:

1- Error sense (+S, -S) for
each position.

2- QOutput voltage (+V, -V)
for each position to permit
wiring for local sense.

3- Current share bus (1)
connection brought out
for each pair of modules.
(Each pair internally
connected using DIP
switches on the back
plane).

4- Output status alarm
contacts (Form C) for
each position.

The front panel of each HSF
contains an on-off switch, a
"V d-c on" light, and a “master
light". A recessed trimmer
allows precise voltage settings
and a pair of test points allow
you to connect an external
meter to calibrate the setting.

HSF have a wide range a-c
input accepting any voltage
from 95-264 volts a-c, 50-60
Hz. The input EMI filter is to
FCC and VDE 0871 class B.

The RA 19-(X)B series of
housings can be provided
with other input and output
connecters on a custom
basis. Please give us a call to |
discuss your requirements.



The Parts

Kepco offers a selection of
front panel options for the bolt-
down power assemblies. They
are configured in multiples of
1/8-widths in a 3U (5.25")
height. A total of 8/8 such
panels fully populate a Power
Assembly's front panel. The
illustrations show our selection
of on-off switches and circuit
breakers, meters, LEDs, trim-
mer controls, test points for
monitoring, etc. Filler paneis
are available in all widths to
complete your assembly.

The rear panel parts include
a-c and d-c input connectors, a
variety of d-¢ output terminal
blocks, vent panels and fans.
These, too, are arranged in
multiples of 1/8th panel width
and should total 8/8. Blank
fillers are available in all sizes.

We have an array of precision
current sensing resistors that
we will wire as you request to
provide current monitoring
functions for the bolt-down
assemblies. These are 50W
and 100W low drift resistors in
small ohmic ratings.

We can provide relays, diodes,
chassis mounting slides and
other special-purpose compo-
nents as you require. If you
don't see what you need
here, call.
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Use The Reverse Side To Tell Us Your Needs

Enclose in an envelope and mail or fax to:

REGIONAL OFFICES

HEADQUARTERS / EASTERN REGION: KEPCO, INC.
131-38 Sanford Avenue, Flushing, NY 11352 USA

Tel: (718) 461-7000 « Fax: (718) 767-1102

E-Mail: hgq@kepcopower.com « URL: http://www.kepcopower.com

WESTERN REGION: KEPCO, INC.

800 West Airport Freeway, Suite 320 LB 6018
Irving, TX 75062 USA - Tel: (972) 579-7746
Fax: (972) 579-4608 « E-Mail: kepcotx@aol.com

DIRECT SALES OFFICE

KEPCO, INC., PENNSYLVANIA

336 Bala Terrace West, West Chester, PA 19380
Tel: (610) 594-0856 « Fax: (610) 594-8023
E-Mail: powerman@netreach.net

SALES REPRESENTATIVES

HARRY LEVINSON COMPANY Seattle, Washington (Main Office)
Tel: (206) 382-1300 « Fax: (206) 382-0186
E-Mail: hickam@aol.com Also covers Canada West (BC)

N-S WESTRONICS - Sunnyvale, California
Tel: (408) 745-1102 - Fax: (408) 745-1106
E-Mail: nsw@pacbell.net

SYNERTEK MARKETING - Arcadia, California
Tel: (818) 357-0371 « Fax: (818) 303-5796
E-Mail: main@synertekmkt.com

EARLE ASSOCIATES INC. - San Diego, California
Tel: (619) 278-5441 - Fax: (619) 278-5443
E-Mail: earle.associates.distrib@symbios.com

AZTEC ENTERPRISES, INC. Denver, Colorado {(Main Office)
Tel: (303) 779-5285 « Fax: (303) 779-5334
E-Mail: 105050.3447@compuserve.com

BASE EIGHT, INC. - Bloomington, Minnesota (Western Region)
Tel: (612) 941-5888 » Fax: (612) 941-5757
E-Mail: rhoran@base8.com

BASE EIGHT, INC. - Arlington Heights, lllinois (Eastern Region)
(Main Office) Tel: (847) 670-1680 » Fax: (847) 670-1737
E-Mail: 75117.3565@compuserve.com

TECREP CORPORATION - Hazelwood, Missouri

Tel: (630) 627-9110 - Fax: (630) 627-9129

E-Mail: tccrk@aol.com

DATA MARKETING ASSOC. INC. Dallas, Texas (Main Office)
Tel: (972) 661-0300 « Fax: (972) 430-0836

E-Mail: dma@cyberramp.net

STAR ENGINEERING SALES CORP. - Milwaukee, Wisconsin
Tel: (414) 645-3680 « Fax: (414) 383-1301

E-Mail: starengs@exepc.com

EQS SYSTEMS Chestertand, Ohio (Main Office)

Tel: (216) 729-2222 « Fax: (216) 729-2257

E-Mail: sales@eqgssystems.com

W.A. BROWN INSTRUMENTS INC. Orlando, Florida (Main Office)
Tel: (407) 648-9662 « Fax: (407) 839-0337

E-Mail: jtconnell@aol.com

EASTERN INSTRUMENTATION CORP. - Washington, D.C.
Tel: (301) 384-8500 « Fax: (301) 421-1730

E-Mail: gene@eicorp.com

RAY PERRON & CO., INC. Boston, Massachusetts (Main Office)
Tel: (617) 449-6162 « Fax: (617) 444-1074

E-Mail: sales@rpc-inc.com

N.T.S. ASSOCIATES - Liverpool, New York

Tel: (716) 385-6480 « Fax: (716) 385-7546

E-Mail: ntsoffice@aol.com

CONTECH INSTRUMENTATION INC.

Northern NJ, NY metro, Westchester, Rockland

Tel: (308) 744-2500 -« Fax: (908) 744-2505

E-Mail: contech@soho.ios.com

MULTITEST ELECTRONICS INC. - CANADA, EAST
Scarborough, Ontario (Main Office)

Tel: (416) 609-8396 « Fax: (416) 609-8399

PFM-05



PLEASE FILL IN THIS CARD TO RECEIVE MORE INFO
FAST ON THE KEPCO POWER ASSEMBLY PROGRAM.

MAIL OR FAX TO NEAREST ADDRESS. 146-1863
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Trimmers

On/Off Circuit Breaker

CHASSIS PREFERENCE

1 3/4" High Front PanelOnty
3 1/2" High Front Panel Only _ N
5 1/4” High*__

7Hght

*Standard front and rear panel elements fit these
two chassis

OTHER REQUIREMENTS

The Proof

These are just some of the Custom
Power Assemblies that Kepco has
supplied recently to a variety
of customers. Some are partial
assemblies which our customer
finished by mounting their own
equipment, some used unique
customer-specified connectors,
some are bolt-down
assemblies finished
on our production
floor and some are
assembled in the
field by just plug-
ging in modules.
We are continuously
making new and
different Power
Assemblies.

Visit our web site
(http://www.kep-
copower.com) for
updated images of
our work.

Kepco also does custom rack and
stack assemblies using our large
variety of instrument-grade power
supplies 50W ~1000W.

A1U
housing
containing
three power
modules.
Customer
specified
connectors
are mounted
on the panel.

This is one of two
assemblies we made
for a major aero-
space manufacturer.
It is comprised of
two linear power
modules (PAT and
PTR) and two 100W
switch-mode modules
(RAX). A third-party
high voltage unit is
also installed together
with splitters to
derive multiple HV
outputs. A remote
control circuit
sequences the
outputs on and off.

We made a custom panel and chassis for this
customer in which we installed the power modules
and delivered it for completion by the customer.

AN ISO 9001 COMPANY

@ KEePco.

== THE POWER SUPPLIER ™
SINCE 1946

KEPCO, INC.
131-38 SANFORD AVENUE » FLUSHING, NY 11352 USA
TEL: (718) 461-7000 « FAX: (718) 767-1102
E-MAIL: hq@kepcopower.com « URL: http://www.kepcopower.com
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Higher-Throughput
DSP Chips Take On

GComplex Applications

Dave Bursky

Consumer, Tele-
communications,
And Instru-
mentation Gain

From DSP Chips
With Reduced Cost
And Lower Power

Consumption.
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ot long ago, the first-generation
TMS320 16-bit DSP chips, devel-
oped by Texas Instruments, de-
livered an impressive 5 to 10
MIPS of compute throughput. Design-
ers today, however, probably wouldn’t
raise an eyebrow at a processor with
such meager computational power. The
current-generation 16- and 24-bit DSP
chips deliver from 40 to over 100 MIPS
at prices well below that of the original

TMS320C10. And, over the next year or |

so, new generations of DSP chips will
deliver performance levels two-to-five
times better than today’s chips.

Today’s consumer, telecommunica-
tions, and instrumentation markets are
leveraging those millions of low-cost
MIPS to create high-performance. low-
cost products that use less power. And
performance levels are on the rise as fab-
rication features shrink, circuit complexi-
ties and operating speeds increase, and
new architectures evolve that take ad-
vantage of all these improvements.

DSP devices and compute blocks are
not just standalone chips. Many have been
turned into building-block cores, or have
been initially created as a core rather than
as a chip. Such cores allow designers to
very easily craft a silicon-specific solution
for their signal-processing needs. Addi-
tionally, programmable logic, as it gets
denser and faster, can play a significant
role in DSP. Recently released multihun-
dred-thousand-gate chips by Altera, Xil-
inx, and others provide the capacity and

algorithm accelerators that can surpas:
most off-the-shelf DSP chips (see “Rolling
Your Own DSP With FPGAs,” p. 84).

In recent months, many of the majo:
suppliers of commodity DSP chips—Ana
log Devices, DSP Group, Lucent Technolo
gies, Motorola, Siemens, and Texas Instru
ments—have introduced a new crop o
low-cost, yet high-performance DSI
chips. Additionally, several other compa
nies including Advanced RISC Machines
Hitachi, Motorola, National Semiconduc
tor, and Zilog, offer microprocessors or m
crocontrollers with on-chip DSP cores
Then, there are companies like GE¢
Plessey, LSI Logic, and VLSI Technolog
(as well as many of the DSP chip suppl
ers), that allow designers to custom craft
DSP chip by “gluing” together the appr
priate cores and custom logic.

To reduce cost and improve perfo
mance, most companies have aggre:
sively moved their chip design rules 1
0.35 um or smaller. One big benefit resul
ing from the smaller chips is reduce
power consumption, which is a result
several factors—lower operating vc
age, reduced parasitic losses, and
course, better circuit design.

In communications systems like cellu-
lar and cordless phones, the power reduc-
tion’s immediate perks come in the form
of longer battery life or reduced battery
weight. Standby power in the microamp
range is now possible for DSP chips. Op-
erating voltages of less than 2-V at per-
formance levels of 30+ MIPS also are now

performance to create application-specific + practical, and even lower operating volt-
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OSCILLATION OSCILLATION
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ow! |nve;rting Switching Regulat:)rs With
- Any Output Voltage You Require!

(Output Voltage up to -18V...Immediate delivery from stock!)

, CONT CONT Applications include:

= Remote controllers
Vor=-5V $3.5%  Vw=+2V ﬁ _Von=-0to -18V & Op amp supply voltage
(100mA max) to +10V S-B438AF ~ Adjustable!!!

S-8437AF

< e s Calculators
’ b mAmax) g |CD bias voltage
S G e = Cordless phones
a  pare these features: Just compare these features: = Cell phones, pagers
" s lowest current s World's lowest current » Hand held terminals
_ nption: consumption: For complete technical info visit:
;: ion = 13 microamps (no load) 9 microamps {no load) www.seiko-usa-ecd.com
o  Wn =100 nanoamps = Qutput voltage adjustable up to i i
i, utputvoltage = -5.0V +3.5%  -18V with two external resistors Immediate delivery from stock!
d  'put voltage range: = Wide input voltage range: Order your S-8437AF/38AF today:
¥ +10V +2V to +10V All American 800-573-ASAP
tput current to 100mA = Qutput current to 100mA Reptron 800-800-5441
i{t-in RC oscillator (50kHz) = Built-in RC oscillator (50kHz) Schuster 800-877-6875
Jlt-in power MOSFET = Built-in power MOSFET Sterling 800-745-5500

= Toper = -40C to +85C = Toper = -40C to +85C

s Tiny SOT -89 (5 pin) package: = Tiny SOT -89 (5 pin) package:

@
45x25x 1.5mm 45x 2.5 x 1.5mm S I I ‘
= Only $1.05 @ 1K!!! » Only $1.05 @ 1K!!!
Seiko Instruments

Seiko Instruments USA Inc.
Electronic Components Division
299C West Lomita Blvd., Torrance, CA 90505
Phone: (310) 517-7771 FAX: (310) 517-7792

Seiko Instruments Is #1 In Low Current Consumption
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WHAT DO THESE WORDS
MEAN T0 YOU?

TECHNOLOGY « APPLICATIONS
PRODUCTS * SOLUTIONS

have developed a new tag line that is about

as direct and to the point as one can possibly
get. It describes who we are and what we do. These
four words tell our readers and advertisers what
Electronic Design is all about:

TECHNOLOGY:-APPLICATIONS«PRODUCTS=-SOLUTIONS

This new tag line reflects how Electronic Design
reports on both emerging and new technology gar-
nered from the movers and the shakers of this glo-
bal industry. We report on and analyze how new
technology will work in various applications. We
then report on and analyze new product introduc-
tions. Finally, we offer you, our readers, solution
articles and design ideas that help you and your peer
engineers to build better products in this very com-
petitive arena. These four words also represent the
stages in which you, the design engineer, work.

After much thought and discussion, our editors

It's remarkable how these four simple words re-
flect our dynamic mission to the industry.

ELECTRONIC DESIGN

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS
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BRAND - NEW

A CompactPC/l SEMINARS

Shows

Get the lLside Story at a Ziatech Seminar.
Come to a free Ziatech CompactPCl seminar and participate one-on-one
with the creators and leaders in the implementation of the standard.

Find out what's changing. What's coming. And what's happening
as it happens. Ziatech CompactPCl seminars are informative and
invaluable. They're conducted in a lively format that allows for questions
and discussion.

Don’t Delay. Space is Limited.

Check us out on the web for the city and date best suited to your needs.
And stay up-to-date with the seminar that keeps up with rapid pace of
CompactPCl

805-541-0488; Fax: 805-541-5088

E-mail: info@ziatech.com =:| ZIATECH

Web:http://mww.ziatech.com/seminar.htm S
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B DSP Memory Subsystems

A Better
Understanding Of

Memory Accesses
Allows DSP

Memory
Subsystems To Be
Better Matched To

The DSP Chips.
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Optimize Memonry
Subsystem For
Top Performance

Richard Jaenicke and Paul Taddonio,
SKY Computers Inc., 27 Industrial, Chelmsford, MA 01824;
(978) 250-1920; Internet: www.sky.com.

esigners are increasingly using

multiple DSP chips in applica-

tions that contain huge data

sets—tens to hundreds of
megabytes. Such applications can no
longer be economically implemented
with static RAMs, most of which typi-
cally have maximum capacities of 512
kbytes. Consequently, many system de-
signers must consider the use of dy-
namic RAMs (DRAMs) to provide the
larger memory space. Most DRAMs,
however, are designed for PC worksta-
tions. To optimize DRAM use in DSP
applications, designers must select the
correct DRAM technology based on a
different set of goals.

In addition, most DSP chips are opti-
mized for I/0 handing, and that typically
means an interface optimized for use
with SRAMs. As a result, overall mem-
ory subsystem performance in a DSP
application depends on both the mem-
ory technology and the DSP chip’s ex-
ternal interface.

Designers can pick from several
DRAM architectures, each of which
brings a number of pros and cons for
various DSP system implementations.
Thus, a better understanding of DRAM
architectures and the DSP memory in-
terface will allow designers to better op-
timize the memory subsystem for multi-
processor DSP applications.

On PCs, short read bursts for in-

accesses to main memory. But the in-
creasing use of object-oriented lan-
guages and multitasking operating sys-
tems on PCs has lead to a significant
number of accesses that are dispersed
throughout main memory. This, in turn,
has lead to an increasing emphasis on
random-access latency instead of solely
on burst-access time for subsequent
reads to an open DRAM page.

Due to the emphasis on random-ac-
cess latency, many PC manufacturers
were slow to replace EDO (extended
data out) DRAMs with synchronous
DRAM (SDRAM) technology, which
emphasizes burst accesses. In a typical
66-MHz memory implementation,
SDRAM adds a cycle of latency on the
initial access in exchange for one less
cycle on each of the subsequent ac-
cesses. For a four-clock burst the net re-
sult is a two-cycle savings, but that is
only relevant if more than just the first
fetch was needed.

Differing Emphasis

In a DSP system, the speed of in-
struction loads is generally not the main
concern. Signals are typically processed
as vectors, which are many times the
length of the data cache line. The code
for the tight inner loops of signal pro-
cessing is typically loaded once for a
long vector of data. The emphasis,
therefore, is on the speed of both the

struction cache-line fills have dominated + subsequent reads to the same cache line
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Get the Inside Story ut a Ziatech Seminar.
Come to a free Ziatech CompactPCl seminar and participate one-on-one
with the creators and leaders in the implementation of the standard.

Find out what's changing. What's coming. And what's happening
as it happens. Ziatech CompactPCl seminars are informative and
invaluable. They're conducted in a lively format that allows for questions
and discussion.

Dow't Deldy. Space is Limited.

Check us out on the web for the city and date best suited to your needs.
And stay up-to-date with the seminar that keeps up with rapid pace of
CompactPCl.

805-541-0488; Fax: 805-541-5088 -_—
E-mail: info@zi;:ch.com ——III ZIATECH

Web: http://www.ziatech.com/seminar.htm s ity

READER SERVICE 185




-3
=
q
>
=
S~
=
e
o
>
=
:
=

DSP Audio/Communication

T AUUTESS DUS : X address bus
: £ i
Y-RAM X-RAM
Y data bus
Computation and
bit-manipulation unit

BMU Barel . ITTE Status v ::“
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Bitfield : T control. | Interrupt 1
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Program data bus

1. The Teak and TeakLite cores from the DSP Group deliver increased functionality compared to
the company’s previously-released Ock core, including a deeper pipeline and power management
mechanisms. The full Teak core adds a second integer multiplier (dotted lines).

ages are possible.

Both Texas Instruments and Mo-
torola have laboratory prototypes of
1-V DSP engines that may be in com-
mercial products over the next 12to 24
months. The problem, however, is that
there aren’t enough support circuits
available that also operate at that low
voltage. And 2.5- or 3.3-V logic inter-
faces will consume more power than

the low operating voltage.

There also are many architectural
improvements that designers can
make to boost DSP engine perfor-
mance. For instance, the DSP Group
recently released an enhanced core,
the Teak DSP, that employs a sec-
ondary multiplier in the data path to
accelerate multiplication-intensive
DSP algorithms (Fig. 1). Similarly,

multiplier DSP core and chip late last
year—the DSP 16000 core and the
16100 processor. The Teak core can op-
erate at clock speeds of up to about 130
MHz when powered by a 3.3-V supply.
That yields a peak throughput of
about 260 MIPS. Targeted at a similar
performance requirement, the 16000-
series core can operate at speeds of up
to 100 MHz (at 2.7 V), but with the
dual multiplier-accumulators, delivers
a top throughput of about 200 MIPS.
Designed for use with synthesis
tools, the Teak core actually comes in
two versions, the Teak and the Teak-
Lite. Both are backward-binary com-
patible with the company’s previously
released Oak DSP core. The TeakLite
has a deeper pipeline than the Ouk, al-
lowing the new core to operate at
speeds of 130 MHz when implemented
in a 0.25-um process. Also included are
several power-management mecha-
nisms to reduce power consumption.
The full Teak core, slated for release
in the second half of this year, will fea-
ture the dual multiplier-accumulator
units to deliver a peak throughput of
260 MIPS. It also supports multi-DSP
core systems and CPU cores such as
CompactRISC, recently licensed from
National Semiconductor. The core will
also handle double-word memory read
and write instructions and perform

the chips, thus canceling the benefit of + Lucent Technologies released a dual « high-speed interrupts and fast context

| Roll ynur own DSP wnh FPGAs

programmable gate arrays (FPGAs) allows de- |
signers to implement custom DSP functions that |
can deliver algorithm acceleration levels well beyond |

T he high logie complexity now available on field- ’

what standard-architecture DSP chips can deliver.
For instance, the 100-kgate-plus FPGAs from Altera,
Xilinx, and other suppliers can be used to craft dedi-
cated FIR or other filter algorithms in hardware, or to
implement an array of multipliers to accelerate the
computations for large matrix multiplications. The
FPGAs can serve as a standalone solution or a co-
processor to the DSP chip or host microprocessor.

As part of its design library, Altera provides the Flex
DSP collection of macros that implement functions such as
parameterized FIR filters; optimized high-level, fast-
Fourier transform engines; and adaptive FIR megafunc-
tions. Building blocks like an 8-by-8-bit pipelined multiplier

16-bit multiplier can operate at 109 MHz, and consumes 561
logic cells. A more-complex function, such as a 512-point
FFT engine with 8-bit data and 8-bit twiddle factors, em-
ploying on-chip dual memory blocks consumes 1075 logic
cells and requires 40.3 us to execute the function.

Taking a more software-oriented approach, Xilinx uses
its core generation software in combination with DSP-sys-
tem-level design tools that Elanix Inc., Westlake Village,
Calif., created and ported to the Xilinx FPGA architecture.
Thus, with the Elanix SystemView tools, designers can
create and verify the algorithms, optimize the bit widths of
the various functional blocks, and then pass the design file
to the Xilinx Core Generator. The core generator creates
parameterized cores using the company’s Smart-IP tech-
nology. Those cores can then be combined with other logic
functions when the total circuit is placed and routed on the
FPGA. Performance of the multiplier and other functions

can operat.e at 172 MHz while consuming 145 logic cells. A

e i comparable to the performance of the Altera FPGAs.



The New $10 SHARC DSP
Has Everyone Talking.

Connect With The Fastest 32-Bit DSP Available.

With 180 million math operations Integrated peripherals. Code compatibility with
per second — in both fixed- and over 30 SHARC" DSPs for easy upgrading. And

floating-point formats — the new a roadmap to your future in DSP.
ADSP-210651. powers everything from speech -~
synthesis and rfcognition t(z, conﬁwuter tercphony S2:bifBRIARC DS l
. & 5 BOPS
performance for $10%. 5 BOPS|
Code Compatible Anothcr example
In addition to the _high perf()rm‘ancc core, you of how 30 years of $10
have the ultimate in programming flexibility: analog technology is
32-bit fixed-point, 32- and 40-bit floating-point. making DSP casy. Today 1999

SHARC In Telecom
* 2 TDM senial ports * 10 nonintrusive DMA channels 1 = 8 o o bl A N A I. o G D

{32 channels each) * Glueless, 32-bit SDRAM interface
* .31 ms 1024-pt FFT *» C programmable with in-line
el it e i e, www.analog.com/SHARC/attack
* 180 million floating-point OPS * Code compatible with ADSP-210xx = 3 X SR =
« 180 million fixed-point OPS  16.67 s cycle time For immediate delivery of data sheets, application information,
* 544 Kbits configurable SRAM benchmarks and development tooks.

up to 10 Kwords program
-up to 16 Kwords data

ANALOG
DEVICES

USE 100,000s, recommended resale, FOB U.S.A. SHARC is a registered trademark of Analog Devices, Inc. Ad Code 6047
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DSP Audio/Communication

switching. Designers also gave the
Teak core an extended program ad-
dressing space, new instructions to ac-
celerate the performance of various
DSP algorithms, and enhanced sup-
port for operating systems. The vari-
ous enhancements to the cores make
them well-suited for telecommunica-
tions applications.

Lucent’s DSP16000 was actually re-
leased before the Teak, and perhaps
laid the ground work for the dual- MAC
computation unit developed by the
DSP Group. The instruction set of the
DSP16000 core is backward source-
code compatibility with the company’s
DSP1600 family. To take on more com-
plex applications, however, the
DSP16000 core also includes a mixed

20-bit unified linear address space, and
an on-chip cache. The cache reduces
system power by minimizing external
bus accesses. Unlike the DSP Group,
which only licenses the core, Lucent
has the core in its ASIC library. It also
offers a standalone chip, the DSP16210,
which is based on 0.35-um design rules,
and has 10-ns instruction cycle time
when operating from a 3-V supply (Flig.
2). The chip designers included 60
kwords of dual-port RAM to support
downloadable system software (a key
capability to support field upgrades),
and & kwords of ROM to hold the boot
code and development support code.
The external memory interface
supports asynchronous or synchro-
nous static RAMs, and 16- or 32-bit

16/32-bit instruction-set architecture, a « memory interfaces. In addition to the

Databus  Address
(15:0)  bus(15:0) Memory interface signals
[ Location External memory interface l
ROM Dual-port RAM
8 kwords by 60 kwords by
16 bts 16 bits
Clock in 100
Y \jig ) X
Clock out address data data address TG 101
Reset bus  bus bus bus TOK
strobe :ontyol ™s
Stop DSP 16000 dual-multpler- - TRST
Trap accumulator core
Interrupt debug
(3:0) X Y Y x| regisers Timer §
data  data address address
aclk“;m:d‘ge bus  bus bus  bus .—-{:E
e [
Vector (39) | | BiLI0 H e
1/0 Bit L s | Enhanced speed
(39) l PLLe I Power control || serial seral
1/0 port 1/0 port
l signals
1/0 RAM1 1/0 RAMO
Simpe 1 %D.'ﬂ'v 1 %ﬂﬂ by Programmable
e— = host | paralil port and
Sl | | sl H—H— intetace (16) | inertace
i,;:::u Wodslnr Modular control signals
1/0 unit 1 O mitd

2. The DSP16000 core used in the DSP16210 DSP chip from Lucent Technologies also employs
dual multiplier-accumulator units. A large, dual-port RAM and an 8-kword by 16-bit ROM
provide plenty of local storage. The chip includes a high-speed serial interface; several timers; a
16-bit parallel 1/0 port; and full-speed, in-circuit emulation capability to speed debugging.

dual MACs, the DSP core includes a
bit-manipulation unit and a three-in-
put, 40-bit AL U. It also has add/com-
pare/select logic that enhances signal
coding efficiency and Viterbi accelera-
tion. Additionally, a 31-instruction by
32-bit interruptable Do-Loop cache
supports zero-overhead looping.

Also on the chip are a high-speed se-
rial port that handles transfers at rates
of up to 25 Mbits/s, and a pair of dedi-
cated DMA controllers that off-load
[/0 processing from the DSP core.
Both JTAG and a full-speed emulation
system are incorporated to ease sys-
tem testing and software debugging.

The just-released Carmel architec-
ture from Siemens provides designers
with the option of mixing both a stan-
dard instruction set and a user-defin-
able instruction set. Available as a
core, the Carmel architecture com-
bines an enhanced, customizable, long-
instruction-word capability along with
a modular, superscalar architecture
that allows designers to allocate DSP
power where needed. The 16-bit inte-
ger, fixed-point core can execute 120
M MIPS (multiple millions of instruc-
tions per second) when clocked at 120
MHz and powered by a 2.5-V supply

The long instruction word allows the
chip to perform up to 15 operations in
parallel because it packs dual ALUs, a
dual multiplier-accumulator, and a mul-
tiple-bus architecture. The architec-
ture allows multiple simultaneous
transfers for high data bandwidth.
Peak throughput of the core is 15 times
120 MHz, or approximately 1800 MIPS.

Adding multiple arithmetic units to
perform parallel processing isn't a new
concept for DSP, but until recently it
has not been an option for low-cost
chips. One company that is developing
a scalable DSP capability for integer
DSP operations, ZSP Inc, recently un-
veiled a parallel processing architec-
ture and a series of one-, two-, or four-
engine processor chips that will
deliver 400 MIPS per chip. That’s two
to 10 times the MIPS available from
most commodity DSP chips (KLEC-
TRONIC DESIGN, Feb. 9, 1998, p. 37).

The 10X DSP architecture consists
of a scalar processing engine with a
five-stage pipeline and dual multiplier-
accumulator units. One, two, or four of

+ these engines are then combined on a
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DS:P Audio/Communication

single chip. The dual MAC can per-
form either two 16-bit multiply-accu-
mulates, or one double-precision, mul-
tiply-accumulate operation in a single
cycle. All functional units share a com-
mon register file that consists of 16 16-
bit registers. That file serves as a
source and destination for MAC
operands, and keeps the compiler
structure simple for efficient coding.

The first chip out, the ZSP16401,
has four functional units and the regis-
ter file, as well as 48 kwords (96
kbytes) of high-speed SRAM. A rich
set of on-chip peripherals, including a
non-cycle-stealing DMA controller,
provides a flexible interface and fast
/0. First versions will employ a 0.35-
um process, but future devices will use
0.25-um design rules and operate at
speeds of up to 200 MHz.

More targeted solutions like a digi-
tal-filter processor from ITT Intermet-
all, take on audio and speech applica-

ASCO02300 for audio applications and
the SPC2350/2360 for voice processing.
And, taking aim at cost-sensitive
applications, designers at Analog De-
vices have trimmed back the 32-bit
SHARC DSP architecture to cut the
DSP chip cost to less than $10 in quan-
tities of 100,000 units. The ADSP-
21065L performs both integer or float-
ing-point operations. It delivers a
peak throughput of 180 MFLOPS (120
MFLOPS, sustained) or 60 MIPS,
which designers estimate is about
three times the throughput of compa-
rably priced DSP chips from other
suppliers. In addition to the high-per-
formance arithmetie units, the DSP
chip packs 544 kbits of SRAM, eight
serial-port DMA channels, 12 pro-
grammable /0 pins, and an SDRAM
controller to connect the chip to a
large, but low-cost external memory.
Both Motorola and Texas Instru-
ments have recently introduced low-

of T1, the chip is a unified controller-
DSP engine that will form the basis for
a family of chips known as the
TMS320C27x series. Motorola, on the
other hand, erafted a standalone DSP
chip targeted at high-end audio applica-
tions, the DSP56362. The chip delivers
a throughput of about 100 MIPS. It in-
cludes algorithms to handle all popular
audio decoding standards in a single
device, as well as other audio process-
ing requirements such as subwoofer
management, soundfield effects, 3D
virtual surrounds, equalization, Lucas-
film THX Cinema processing, and Pa-
cific Microsonies HDCD. And, it will
cost less than $20 in lots of 10,000 units.

Motorola has also that designed a
dual-core DSP/controller chip that will
be sampled this quarter. The chip com-
bines an M-Core controller and a
56100-class DSP engine on a single
chip with a unique memory interface
block that allows each engine to run its

tions by offering two variants—the + cost DSP/controller chips. In the case » optimum speed.
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esigners are increasingly using

multiple DSP chips in applica-

tions that contain huge data

sets—tens to hundreds of
megabytes. Such applications can no
longer be economically implemented
with static RAMs, most of which typi-
cally have maximum capacities of 512
kbytes. Consequently, many system de-
signers must consider the use of dy-
namic RAMs (DRAMs) to provide the
larger memory space. Most DRAMs,
however, are designed for PC worksta-
tions. To optimize DRAM use in DSP
applications, designers must select the
correct DRAM technology based on a
different set of goals.

In addition, most DSP chips are opti-
mized for I/0Q handing, and that typically
means an interface optimized for use
with SRAMs. As a result, overall mem-
ory subsystem performance in a DSP
application depends on both the mem-
ory technology and the DSP chip’s ex-
ternal interface.

Designers can pick from several
DRAM architectures, each of which
brings a number of pros and cons for
various DSP system implementations.
Thus, a better understanding of DRAM
architectures and the DSP memory in-
terface will allow designers to better op-
timize the memory subsystem for multi-
processor DSP applications.

On PCs, short read bursts for in-

accesses to main memory. But the in-
creasing use of object-oriented lan-
guages and multitasking operating sys-
tems on PCs has lead to a significant
number of accesses that are dispersed
throughout main memory. This, in turn,
has lead to an increasing emphasis on
random-access latency instead of solely
on burst-access time for subsequent
reads to an open DRAM page.

Due to the emphasis on random-ac-
cess latency, many PC manufacturers
were slow to replace EDO (extended
data out) DRAMs with synchronous
DRAM (SDRAM) technology, which
emphasizes burst accesses. In a typical
66-MHz memory implementation,
SDRAM adds a cycle of latency on the
initial access in exchange for one less
cycle on each of the subsequent ac-
cesses. For a four-clock burst the net re-
sult is a two-cycle savings, but that is
only relevant if more than just the first
fetch was needed.

Differing Emphasis

In a DSP system, the speed of in-
struction loads is generally not the main
concern. Signals are typically processed
as vectors, which are many times the
length of the data cache line. The code
for the tight inner loops of signal pro-
cessing is typically loaded once for a
long vector of data. The emphasis,
therefore, is on the speed of both the

struction cache-line fills have dominated + subsequent reads to the same cache line
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and for immediate access to the higher the latency it can
sequential memory loca- ai S tolerate in the memory and
tlo’rll‘?{e workhorse dynamic ;:'::k s f)]:l(: ;.nﬁ%r;}c(i)rl;g f}?ﬁéﬂ;ﬁﬁ?ﬂ .

memories like standard fast- | % uer c‘,’“‘"’l' Eﬁ However, many DSP éhips
B DR A, and o | s = oy o e o
EDO DRAMs are basically | RAS —=| Command architectures support pipelin-
the same, save for some dif- | A decoder Mode ORAM ing by using a separate DMA
ferences in the interface for WE — register L engine. In some applications,
reading data out at the time | pg RISC processors can be used
of the column access strobe | 1 Address Row to execute DSP algorithms.
(CAS) signal. With FPM | A buter/ ADOR Some RISC CPUs support
DRAMs, the CAS signal | M2—| regiser — E— pipelining, but even those are
causes data to be read di- | M Col optimized to deal with alter-
rectly from the sense ampli- ::tlll:;ns: ADDRW H | nating instruction and data
{‘i(ter}sl.tE 310 D{{Alt\'[sf?gd a :&"—’ i ;::/a counter | accesses. Suc};{ a silrlnplified
atch to the output of those " esign can work well on gen-
sense amplifiers, which al- g’ms ] Lol eral-purpose applications
lows the data-output buffers that have an unstructured
to stay on even after the ris- mix of instruction and data

ing edge of CAS. The result is
a faster cycle time from col-
umn address to column ad-
dress—up to a third faster
than standard FPM DRAMs.

Burst-EDO DRAMs replace the
output latch on the EDO DRAM with
a register. That adds an internal
pipeline stage, which allows data
within a burst to come out quicker af-
ter the CAS signal for the second and
subsequent accesses in the burst. The
trade-off is an extra pipeline stage for
the CAS signal on the first access, but
this does not lower performance be-
cause the first data access is limited by
the row access strobe (RAS) time, not
the CAS time.

SDRAMs present more of an archi-
tectural change from FPM DRAMs
than do the EDO DRAM variations.
From the DSP system designer’s stand-
point, the important differences are
that SDRAMs are synchronous and use
a clock input. An internal SDRAM di-
vides the memory into multiple banks,
each with its own row decoder and
sense amps, Current high-performance
SDRAMs use four internal memory
banks, although earlier versions typi-
cally used two banks (Fig. 1).

The multibank architecture elimi-
nates gaps between data accesses be-
cause data can be accessed from one
bank while the others are precharg-
ing. The SDRAMs buffer both inputs
and outputs, and that does affect the

1. The multibank DRAM core in a typical synchronous DRAM allows
the memory to access one bank while precharging the others so that
data can be quickly accessed.

The increased pipelining, though, en-
ables both quicker access to a full
burst and operation at higher frequen-
cies, compared to EDO DRAMs.

As aresult, one of the key perfor-
mance issues becomes how the system
can deal with pipelined memory opera-
tions. The highest memory-to-proces-
sor throughput is achieved by using
the multiple accesses inherent in the
bursts of a cache line load. If that ap-
proach isn’t used, the access rate is lim-
ited by the speed of the address bus,
which usually has a duty cycle of only a
percentage of the data bus. To reach
the full potential of pipelined memory
systems, the pipeline should be full as
long as possible. Like a pump that
needs priming, the data through a
pipelined memory system will incur
startup latency after any time the
pipeline stalls. Accessing long vectors
typically used in signal processing data
arrays helps keep the pipeline full.

Match Latency To Pipeline

When evaluating the various mem-
ory technologies for use in DSP sys-
tems, the designer should match each
technology to the processor’s capabili-
ties. That is, the latency of the memory
subsystem should be matched to the
pipeline capabilities of the processor.

transfers, but it is not of much
benefit for DSP applications.
Unrestricted data pipelining
delivers the most benefit in
DSP applications, and this capability is
available in some high-end RISC chips.

Additional considerations affect
memory-access latency in RISC
processors. For example, some high-
end processors support a feature
called “late cancellation,” which allows
a memory access to be canceled the cy-
cle after the acknowledgment is sent
by the memory controller. Late can-
cellation can be useful to support ei-
ther an error-correcting (ECC) mem-
ory implementation or a cache
coherency protocol. To implement this
feature, however, the processor must
have an additional one-cycle internal
latency. If ECC and cache coherency
are not needed, overall latency can be
reduced by turning this feature off.

In addition to the processor’s exter-
nal memory interface and the DRAM
itself, the memory controller is the
third component that greatly affects
the latency and throughput in the
memory subsystem. The latency
through a memory controller is mostly
affected by the technology of the com-
ponents. For absolute speed, an ASIC
is the best choice; however, FPGAs
are good alternatives to meet de-
mands of flexibility and shortened
time to market. FPGAs also are
amenable to a pipelined implementa-

latency for the first access in a burst. + The more pipelining in the processor, v tion due to the abundance of flip-flops
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Memory Subsystems

PowerPC
604e

PowerPC
604e

PowerPC
60de

333 MHz 333 MHz
667 Mbytes/s 667 Mbytes/s 667 Mbytes/s
SDRAM SDRAM SDRAM
<} 32554 3254 32064
Mbytes Mbytes Mbytes
667- Mbyte/s bus 320 Mbytes /s
64 bits, 83.3 MHz SKY channel
SKY channel
interface

2. A quad-processor module, based on the PowerPC RISC processor, can be constructed with
each processor having its own local SDRAM memory and communicating via a high-speed on-
board bus that can transfer data at 667 Mbytes/s. The board ties into the rest of the system
via the ANSI standard SKYchanne! interface, which transfers data at 320 Mbytes/s.

in their architecture.

FPGAs provide the flexibility to
design the exact controller features
and behavior desired, such as the page
handling algorithm, and they are rela-
tively fast, with the latest crop claim-
ing to support 90-MHz and faster
pipelines. Such pipeline speeds should
be sufficient to keep pace with most of
the highest-speed RISC processors,
which operate with bus interface

greater burden on the software. Each
vector must be placed in a different
buffer to get maximum throughput.
The manipulation required to do this
for a long chain of vector operations is
not an easy task and, in fact, may be
impossible.

An alternative option is to present
one big open page that covers all the in-
ternal banks. Accesses, though, will still
be interleaved at the cache-line level.

pler to program, it also will provide bet-
ter performance for strided accesses.
Strided accesses would stay within a
larger page for a larger number of ac-
cesses. The final benefit is a simplified
design for the memory controller com-
pared to managing four open pages, and
that would have a direct impact on im-
proving the time to market.

Finally, most DSP designs are size
limited. In addition to reserving space
for the processor, DRAMs, and mem-
ory controller, designers must allow
for line terminations as well. For ex-
ample, a multiprocessor board with
four processors, each with a 64-bit ex-
ternal interface, has 256 data lines that
would need to be terminated on each
end. For many implementations, the
space required to place 256 resistors
on a board is prohibitive.

The best option could be to choose
bus interface devices that include out-
put resistors. If such parts are not
available, transceivers are another op-
tion. In many memory bus implemen-
tations, however, the physical place-
ment constraint would cause the
drivers to be spread too far apart, and
ringing on the signal lines would re-

speeds of 83.3 MHz. Once the design + Not only will this arrangement be sim- + sult. Ringing, though, can be con-

trolled without termination

has been debugged, it is rela-
tively easy to turn an FPGA
into an ASIC. And, although
converting the FPGA to an
ASIC will not remove any of
the stages of the latency
without a redesign, it will
permit the circuits to operate i
at higher clock frequencies ]
while reducing system cost.
When they use SDRAMs,
designers must decide how
the memory controller will
handle the open pages of the
multiple internal banks. One
technique is to treat data \
from each of the memory :
banks as four independent \
open pages. This architecture
can present four separate
memory buffers to the appli-
cation. The results from oper-
ating on two vectors in two
different buffers could be

8 Excaliburs on a Hierarchy of
crosshar backplane crossbar connections

by minimizing line lengths
and choosing drivers that
match the particular line
characteristics. Such a design
is possible, even at speeds
over 80 MHz, but only after
performing a thorough sig-
nal-integrity analysis.
Engineers can create multi-
processor DSP systems us-
ing optimized building blocks
containing the processor,
memory, and memory con-
troller. Designing such a sys-
tem becomes an exercise in
optimizing data transfers be-
tween processors and mem-
ory, and between two memo-
ries. Ideally, the interface to
remote memory should have
the same features and perfor-
mance as for local memory.
Available interconnect tech-

placed in a third vector in the
third buffer.
One disadvantage to this

3. The SKYchannel communication architecture allows up to 4096
chassis in a single system. In this example, eight Excalibur multi-
processor boards are connected to a crossbar backplane, which is it-
approach is that it places a self connected to multiple backplanes by a hierarchy of crossbars.

nology is typically a factor of
two to four times slower than
current memory buses, so the
design must be optimized for
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A High Efficiency 500kHz, 4.5A Step-Down Converter
in an SO-8 Package - Design Note 181

Karl Edwards

Reducing board space and improving efficiency are key
requirementsin many systems, especially at higher currents,
where component size and power losses generally increase.
Linear Technology has addressed these issues with the new
LT"1374, a 500kHz, 4.5A monolithic buck converter
designed to meet the needs of higher current applications.
The LT1374 contains the power switch, logic, oscillator and
all the control circuitry necessary to make a compact, high
efficiency buck converter. The topology is current mode for
fast transient response and good loop stability, with the
added benefit of full cycle-by-cycle current limit.

The device is available in three package options: SO-8, DD
and T0-220. For the most space-sensitive applications, the
SO-8 retains the full 4.5A switch rating and is ideal for
medium power applications with high peak loads. The DD
package is intended for surface mount applications with
continuous high current; the T0-220 is for high power,
high ambient temperature systems.

A switching frequency of 500kHz allows the use of small,
low value surface mount components to reduce board
area. To further reduce power consumption, the LT1374
has two shutdown modes. A precise 2.38V threshold on
the shutdown (SHDN) pin keeps theinternal reference alive

D2

but disables switching. This mode can be used as an
accurate input undervoltage lockout, as shown in Figure 1.
Grounding the SHDN pin takes the part into complete
shutdown, reducing supply current to only 20pA.

For noise-sensitive applications, the SHDN pin can be
replaced by SYNC (LT1374-SYNC), enabling the internal
oscillator to be synchronized to an external system clock in
the range of 580kHz to 1MHz. Both adjustable and fixed 5V
output voltage parts are available. The LT1374, together
with @ minimum of small surface mount components,
produces a 4.5A step-down regulator that is efficient in
baeth power and board space.

High Efficiency, 25V, 0.07Q Switch

High efficiency is the result of a fast bipolar process and a
unique transistor layout that produces a high voltage
switch with only 0.07Q typical on-resistance. This permits
the LT1374 to operate over an input voltage range of 5.5V
to 25V with switch currents up to 4.5A. Figure 1 shows an
example of the LT1374-5 in a typical 5V output step-down
application. Efficiency for a 10V input is shown in Figure 2.
Note that efficiency remains at over 88% from 0.5A up to

the circuit’s maximum 4A load current.
LY LTC and LT are registered trademarks of Linear Technology Corporation.
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4.5A in an SO-8

The output switch of the LT1374 is designed to minimize
power dissipation from both switch resistance and switch
drive current. This allows the use of the SO-8 packaged
LT1374inapplications that would have previously required
a power package, especially when selection is defined by
high dynamic load currents. Typical static and dynamic
thermal characteristics for various load currents are shown
in Figures 3 and 4. These measurements were made in still
air with the LT1374 SO-8 placed on a 4in2 double-sided
circuit board. Multiple vias conduct heat from the board’s
topside to a continuous copper plane on the bottom side.
A typical application for the SO-8 package is supplying a
motor driver. The motor may require 4A at start-up but only
2.5A when running. With a 60°C ambient temperature, the
S0-8 package can provide 4A of load current for up to
seven seconds, followed by 2.5A of continuous current. If
4A of continuous current were required, the surface mount
DD package (6,4 = 30°C/W) could be used; for even higher
power, use the T0-220 (6,¢ = 4°C/W).
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Figure 4. Temperature Rise vs Load Current

Dual Output SEPIC Converter

The circuit in Figure 5 generates both positive and negative
5V outputs from two windings on a single core. The
converter for the 5V output is a standard buck converter.
The -5V topology would be a simple flyback winding
coupled to the buck converter if C4 were not present. C4
creates a SEPIC (single-ended primary inductance con-
verter) topology, which improves regulation and reduces
ripple current in L1. Without C4, the voltage swing on L1B
compared to L1A would vary due to relative loading and
coupling losses. C4 provides a low impedance path to
maintain an equal voltage swing in L1B, improving regula-
tion. In a flyback converter, during switch on-time, all the
converter's energy is stored in L1A only, since no current
flows in L1B. At switch off, energy is transferred by
magnetic coupling into L1B, powering the -5V rail. C4
pulls L1B positive during switch on-time, causing current
to flow and energy to build in L1B and C4. At switch off, the
energy stored in both L1B and C4 supplies the -5V rail.
This reduces the currentin L1Aand changes L1B’s current
waveform from square to triangular.
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Memory Subsystems
DSP Y Subs)

the difference in performance. One
popular approach is to use multiple lev-
els of interconnection that vary by dis-
tance. This approach provides very
high bandwidth where possible for
nearby processors and memory, while
using standard interconnects for more
distant connections.

For neighboring processors and
memories on the same printed-circuit
board, the full local memory band-
width should be achievable. For exam-
ple, a 64-bit, 83.3-MHz connection can
be used to connect a set of four proces-
sors and memories (Fig. 2). At those
frequencies, using a bus to make the
connection can be problematic. A bet-
ter approach would be to make point-
to-point connections using a multi-
ported switch. One port on the switch
should be connected to the intercon-
nect used between boards.

The interconnect should minimize
the funneling effect of going from the
neighborhood connections to the inter-

board connections. This implies choos- + primarily for the sustained throughput «

PERFORMANCE

= voﬂg,’”mur equipment

* IDE » C & ASM Source Debugging ¢ Signal Probe Points

| Performance | 3

ing a high bandwidth per connection,
and using very high-speed FIFOs to
decouple the two bus speeds. A DMA
engine at the interface to the intercon-
nect will prevent a fast processor from
waiting for the interconnect transfer
to complete.

Real-World Example

How does all this come together in
the real world? Let’s examine the
high-performance memory architec-
ture for DSP applications employed in
the Excalibur PowerPC daughtercard
from SKY Computers. On the daugh-
tercard, each of four PowerPC proces-
sors is connected to its own local
SDRAM by an 83.3-MHz interconnect
(Fig. 2, again). The memory con-
trollers also are connected to each
other at the same 83.3-MHz rate, so
any processor can access any memory
on the daughtercard at the same raw
bandwidth.

PowerPC processors were chosen

-fIS,

\
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of their external interface, including
the raw bandwidth and the pipelining
capabilities. Different PowerPC
processors have different pipelining ca-
pabilities, as well as being available
with different maximum CPU core fre-
quencies. The Excalibur card can be
implemented with different processors
to take advantage of those various com-
binations as they change over time.

The current top performer is the
333-MHz PowerPC 604e. It allows
three memory accesses to be
pipelined, enabling single-cycle
throughput for subsequent loads from
the same cache line. The 604e also has
a feature called “streaming,” which al-
lows subsequent cache line loads to oc-
cur without a gap. The result: a sus-
tained memory access pattern for data
reads of “...111111111111...” There-
fore, the sustained performance in this
case is the same as the theoretical
peak performance.

The memory controllers on Excal-
ibur also can access the interface to
the SKYchannel interconnect. The
ANSI-standard SKYchannel Packet
Bus (ANSI/VITA 10-1995) provides a
320-Mbyte/s connection to all the
other daughtercards in the system.
Multichassis systems as large as 4096
units are possible using SKY channel
(Fig. 3). Achieving the highest perfor-
mance for multiprocessor DSP appli-
cations thus requires a global opti-
mization of processors, memory
technology, controller design, and
multiprocessor interconnect.

When SDRAMs are combined with
processors that support pipelining,
they can provide sustained memory
accesses at 667 Mbytes/s, while pro-
viding hundreds of megabytes of stor-
age capacity. This combination of
speed and capacity is critical for DSP
applications with large data sets.

Richard Jaenicke is director of
marketing at SKY Computers Inc.,
Chelmsford, Mass. He received his BA
in Computer Science from Dartmouth
College, Hanover, N.H. and his MS in
Computer Engineering from Rensse-
laer Polytechnic Institute, Troy N.Y..

Paul Taddonio is a senior hard-
ware engineer at SKY Computers. He
received a BSEE from Rensselaer
Polytechnic Institute.
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|

In Home Appliances

Aengus Murra
Analog Devices Inc., Motion Control Group, 831 Woburn St., Wilmington, MA 01887;
{781) 937-1697; e-mail: Aengus.Murray@analog.com

Intelligent
Operation Helps
Designers Satisfy
Consumer Needs

And Government
Requirements
While Maintaining
Economically
Compeitive.

ajor home appliance manufac-
turers are always adding new
features and simplifying the use

of their products in order to
maintain a competitive edge. New designs
also are influenced by current and pending
government regulations on energy effi-
ciency and water usage. In many major
appliances, advanced three-phase variable
speed drive systems provide the perfor-
mance improvements needed to meet
these demands.

Designing fractional horsepower dri-
ves for home appliances such as refrigera-
tors and washing machines presents some
interesting technical challenges. As a re-
sult, manufacturers are turning to a digi-
tal-signal processing (DSP) control plat-
form. The following applications show how
DSP motor control designs are imple-
mented in two different home appliances.

Home Refrigerator Control

A home refrigerator runs continuously
and, therefore, consumes a significant
amount of electricity. Since the main
power consuming element is the compres-
sor, appliance manufacturers are always
looking to improve its cooling efficiency.

Designers can boost efficiency by re-
ducing the speed of the compressor to
match the cooling required for normal re-
frigeration operation. High-speed opera-
tion is reserved only for rapid cooling
whenever the refrigerator is filled with

single-phase induction motors result in a
significant loss in efficiency of the motor.
For fractional horsepower applications,
the motor with the highest efficiency is an
electronically controlled three-phase per-
manent magnet motor.

In domestic refrigeration systems, the
compressor and motor are hermetically
sealed within the same metal enclosure.
The environment within the chamber is
quite harsh, so Hall sensors can’t be used.
These sensors are typically used in other
low-cost permanent magnet drives. As a
result, a sensorless mode of operation
where the motor acts as its own commuta-
tion sensor is essential.

Consequently, the target for a refriger-
ation application is to provide a drive for a
200-W compressor motor, without sensors,
at minimum size and cost, and meeting all
the regulatory requirements for electro-
magnetic compatibility (EMC) and safety.

Motor Control Strategy

A permanent-magnet motor is the
most efficient ac motor type. It doesn't re-
quire rotor magnetizing current as does an
induction motor. However, to run an ac
motor efficiently, it is important to syn-
chronize the frequency of the applied volt-
age with the position of the permanent-
magnet rotor. An effective control scheme
is to run the motor in a six-step commuta-
tion mode with only two windings active at
any one time. In this case, the back emf on

food. The more simple control methods for « the unconnected winding is a direct indica-
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DSP Motor Control
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1. This sensorless control system for a permanent-magnet synchronous motor (PMSM) in a
refridgerator can bring the compressor up to speed in a few seconds and maintain the target
speed within 1%. in addition, the smooth running of the compressor reduces audible noise.

tion of the rotor position. This position
is estimated by matching a set of back
emf waveform samples to the correct
segment of the stored waveform pro-
file. This technique averages the data
from a large number of samples giving
a high degree of noise immunity.

The control system has an inner po-
sition control loop (Fig. 1). This adjusts
the angle (gs) of the applied stator field
to keep the rotor synchronized. The in-
tegrator input tracks the motor velocity
when the rotor position error is forced
to zero. The outer velocity loop adjusts
the applied stator voltage magnitude to
maintain the required velocity. The con-
troller can accelerate the compressor to
its target speed within a few seconds
and can regulate speed to within 1% of
its target. The smooth running of the
compressor reduces audible noise. The
lower operating speed helps minimize
the temperature cycles in the refrigera- «

tion compartment, and improves the
quality of food refrigeration.

The complete drive system includes
the EMI filter, the input rectifier, the
control power supply, the DSP motor
control circuit, the signal conditioning
circuits, the power inverter, and gate
drives (Fig. 2).

ADC Checks Currents, Voltages

Upon power-up, the internal pro-
gram RAM inside the controller IC is
loaded from an 8-pin external boot
ROM via one of the serial ports. The
control program performs initialization
and diagnostics and then starts the mo-
tor in an open-loop mode. When the
back emf reaches a minimum level, the
motor is switched to normal running
mode. During every PWM cycle the
analog-to-digital converter (ADC)
samples the motor back emf, the motor
current, and the bus voltage.

AGMC330 -
DSP Gate [ 3-phase
Comm CPU PUM drives || inverter / PMSM
= £ £p =X N
7 b 7
RAM
10 ROM ADC
P 2ty
C .. t—: Resistive
‘;::m Amp divider W
’123“ il — = EMI [ ac
= *F 4L e Fine
GND =AW
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2. The complete PMSM control drive system indudes an EMI filter in order to meet regulations
for eliminating electromagnetic interference. The system’s power stage employs a full three-
phase MOSFET power inverter bridge and three integrated gate drive amplifiers.

An internal multiplexer selects the
appropriate back emf signal to be con-
verted. The DSP CPU calculates a new
rotor position estimate and calculates
the PWM duty cycle needed to apply
the required voltage to the motor. At
particular values of estimated rotor po-
sition angle, the CPU selects a new set
of active motor windings by writing to
the PWM segment selection register.
The CPU also performs diagnostic
functions and monitors dc bus voltage,
motor current, and speed. In the case of
overload conditions, the drive is shut
down and a restart is attempted after a
short time delay.

The drive power stage consists of a
full three-phase MOSFET power in-
verter bridge and three integrated gate
drive amplifiers. The rectifier common
is connected to the control IC ground; so
the PWM outputs are connected di-
rectly to the gate drive inputs. The back
emf signal conditioning consists of three
matched high-voltage resistive dividers
and a passive RC filter. The current am-
plifier circuit is synchronized to the
PWM sampling frequency in a way that
it can determine the motor winding cur-
rent from the de bus current.

To reach the cost targets demanded
by this application, the complete control
hardware, including the processor core,
memory, PWM, and ADC, was inte-
grated into a single motor control IC.
The ADMC330 DSP motor controller is
an example of a single-chip DSP device
for this application (Fig. 2, again). It has
three independent computational units
within the CPU section: an arithmetic
logic unit (ALU), a multiply and accu-
mulate unit (MAC), and a shifter unit.

The memory-mapped PWM con-
troller requires only three register
writes per PWM cycle to control the
motor winding voltages. This mini-
mizes the processor overhead in gener-
ating PWM signals. The ADC is syn-
chronized to the PWM frequency,
producing four updated samples every
PWM cycle.

The other elements of the drive so-
lution include the control power supply
and the EMC components to meet all
the regulatory requirements. The com-
pact power supply design derives the
+15 Vand +5 V supplies from the 300-V
supply using a two-stage buck con-

v verter, thus avoiding the use of a bulky
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DSP Motor Control

aclinetransformer. [ controller can automatically
The complete motor drive ) I I I I | I l _____________ select the wash program and
system is integrated onto a f f ac Motor Divider simplify the use of the ma-
single control card (Fig. 3). COm B2 AN et chine. The speed ripple can be
The major challenges were in oo fier . —e used to estimate the load un-
mivimitionofthecortrol | /7 O\ | i || bl bfore sarting the
oard size and manufa ' . . : spin cycle, 3 g
costs. The minimum size con% Lo Koo Fapacisy P b e t{1e m)(,echanical relial}))ility o%
straint on the board meant \ Diode ; . the machine.
that the DSP motor control IC | :  bridge Gate drivers
was placed within2inchesofa | 77777777 iy RS, Motor Control Strategy
MOSFET power inverter ] B P Tromeeeeees : The control of an ac indue-
switching currents greater P“"’T’ c“’ﬁ',“ (r] ] ADMC | tion motor (ACIM) is poten-
than 1A from a 300-V bus. For supRy o Anp E, 330 DSP tially much simpler than that
this reason, special attention % & — required for a permanent-
was placed on the power cir- magnet ac motor. Driven in

cuit layout, routing, and
grounding in order to prevent
any inverter switching noise
from coupling into the control circuits.
All the high-current-carrying compo-
nents and tracks are close to the ac
power and motor connectors.

Also included are the external com-
ponents needed to run the IC. These are
the power-on reset 1C (R), the clock
crystal (XT), the boot ROM (M), and an
ADC capacitor. The final drive product
met the customer cost targets and deliv-
ered in a 30% reduction in energy con-
sumption by the compressor compared
to a fixed-speed, single-phase motor.

Washing Machine Control
European and Japanese washers
are typically horizontal axis machines

3. The major challenges in building the refrigerator motor controller onto
a single board were to minimize the board size and manufacturing cost.

with a drum driven by a universal
brush type motor. Drum speed control
can be implemented using a phase con-
trolled rectifier and an & or 16-bit mi-
crocontroller. However, universal mo-
tors have well-known problems of
brush wear and limitations on their
high-speed range. In contrast, ac induc-
tion motors don't use brushes and have
a wider speed range.

In this application, the speed ripple
and load torque of the washing machine
motor provide valuable information on
the washing load. The load torque varia-
tion with the drum rotation can provide
information about the predominant fab-

open-loop configuration by a
three-phase inverter, the
ACIM offers adequate speed-
control for many simple pump and fan
applications.

However, when a wide speed range
and high dynamic performance is re-
quired, a field-oriented control scheme
is necessary. In this case, the flux- and
torque currents are independently con-
trolled to provide a performance simi-
lar to that obtainable from a permanent
magnet synchronous motor. In the low-
speed range of operation the flux is
kept constant and torque is directly
proportional to the torque current. In
the high-speed range, when the motor
voltages are limited by the dc bus volt-
age, the flux is reduced to allow opera-

v ricin the wash load. Thus, the machine v tion at higher speeds.

| V
o' —O— 1 > [ n = Vs \\f’as WM —
‘ L Clark vhs timers —
A" = Pl ‘o EB Vys — —
: = . L____}
]
las
lae==1Ips- ||
L ks as == lbs - lgs :
'hs h‘
Igs Park Iys Clark * i
les ADC s
>—‘1 Vdc
[ns| Ays= S (Ve xs - Rg * lys)at 5
)\ys = I(Vdc ¥ ns * |ys)dt Vdcfn zdc X8 = zls . (zdrr/ :ﬂCmax)
gl = V(A2 + Aysl) Vie ys tey5 = Yys * (ol Ve

Flux estimation

PI0

4. In this direct stator field-oriented controller for an ac induction motor (ACIM), the key motor variables are the flux- and torque-producing
components of the motor currents. In this circuit, the Park and Clark reference frame transformation functions calculate the effect of the stator
currents and voltages in a reference frame that is synchronized to the rotating stator field.
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D SP Motor Control

Shown is a direct stator field-ori-
ented control scheme (Fig. 4). The key
motor variables are the flux and
torque-producing components of the
motor currents. The choice of reference
frame is the key element that distin-
guishes the various vector control ap-
proaches from one another. In this

nized to the rotating stator flux is se-
lected because of the availability of sta-
tor current and de bus voltage informa-
tion. A number of other field-oriented
schemes require position information
or stator flux measurements. These are
not suitable for this application where
controlled operation at close to zero

scheme, a reference frame synchro- + speed is not required.

Highest Perlormance

Digital

Radio Solutions

Take your digital radio
B project to the fast lane
with Spectrum’s line
of digital radio
receiver solutions.
Our architecture allows
you a solution that is
flexible, and supports multiple platforms
such as VXI, PCl, VME, and cPCl.
Spectrum's digital radio products can be
configured for use in “one tuner - one signal”
as well as “one tuner - many signal” appli-
cations, such as:
« Surveillance
« Beam Forming
« Direction Finding
« Cellular Testing
« Ground Stations
« Base Stations
« Spectrum Monitoring
« Cellular Fraud Prevention

Spectrum Signal Processing Inc.
In North America call
1.800.663.8986
1.604.421.5422

Spectrum’s mezzanine-based modules
and software libraries can be easily ported
from one platform to another giving you
faster time to market, scalable functionality
and lower costs. Spectrum’s ‘C4x and ‘C6x
digital radio solutions include Analog Input
modules, Down Converter modules, a Single-
channel Digital Radio Receiver module and
Multi-channel Software Radio libraries.

Spectrum has a proven track record in
providing Digital Radio and DSP solutions in
a variety of applications to customers world-
wide. And, as the global leader in DSP sys-
tems, our digital radio solutions are just the

start to what we offer.
Finish first with Spectrum. @
To see how our full product line
can rev up your applications, e-mail
surveillance@spectrumsignal.com, or
visit our web site at
www.speciramsignal.com/surveillance/

DSP SYSTEMS WJORLDWIDE @

In Europe call
+44 (0) 181.263.2910
Fax:+44 (0) 181.263.2911
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The Park and Clark reference-frame
transformation functions calculate the
effect of the stator currents and voltages
in a reference frame synchronized to the
rotating stator field. This transforms the
stator winding currents into two quasi
dc currents representing the torque
producing (Igs) and flux producing (Ids)
components of the stator current.

The stator flux angle is an essential
input for the reference-frame transfor-
mations. The stator flux is calculated in
the fixed reference frame by integrat-
ing the stator winding voltages. In this
system, the stator voltage demands to
the inverter are known. Therefore, the
applied stator voltages can be calcu-
lated from the voltage demands and
the de bus voltage measurement. The
flux estimation block uses stator cur-
rent to compensate for the winding re-
sistance drop. The outputs of this block
are the stator flux magnitude and the
stator flux angle.

There are four closed control loops
in this application. Two inner current
loops calculate the direct and quadra-
ture stator voltages required to force
the desired torque and flux currents.
The Park and Clark functions trans-
form these voltages to three ac stator
voltage demands in the fixed refer-
ence frame. The outer loops are the
speed and flux control loops. The flux
demand is set to rated flux for below
base-speed operation. It is reduced in-
versely with speed for above base-
speed operation in the “field weaken-
ing mode.” Finally, the torque loop is
the same as in any classical motion
control system.

Induction Motor Control

The hardware portion of the ac in-
duction motor system is implemented
using the same generic variable speed
ac drive configuration as the perma-
nent-magnet drive described earlier
(Fig. 5). In this case, the motor is rated
at over 400 W, so IGBT'’s are the power
devices most suited to the application.
The feedback signals include the motor
currents, the bus voltage and a pulse
train from a digital tachometer. The
motor winding current. is derived from
the power inverter currents. The DSP
motor controller calculates velocity by
timing the pulse-train frequency from
the digital tachometer.
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“Leadership in asynchronous data comms”

D Sl:) Control

The DSP motor control IC commu-
nicates with the front-panel washing
machine control over an isolated serial
link. This allows speed profile informa-
tion to be downloaded to the controller,
and motor speed and torque informa-
tion to be uploaded to the washing ma-
chine controller

The control software for the wash-
ing machine application was developed
for an ADMC331 motor control IC. The
challenge for this controller was to run
four simultaneous control loops where
the variables have a very wide dynamic
range. A solution, which very much im-
proved performance, was to use float-
ing point variables for all the PI control
loops. This extended the processing
time somewhat but was not found to be
a significant burden when using a 25
MIPS DSP core.

The processor must handle multiple
interrupt sources from the ADC, the
digital I/0 block, the communication
ports, and the timer. A number of use-
ful device features such as an auto-
buffered serial port and a single con-
text switch made the task possible
without significant overhead in push-
ing or popping a stack. Finally, the code
development was somewhat simplified
by the availability of library functions
on the ADMC331 ROM for mathemati-
cal functions and the Park and Clark
transformations.

The availability of DSP microcon-
trollers presents a new set of chal-
lenges for motor-control design engi-
neers. The vast increase in processing
power over standard microcontrollers
offers an opportunity to increase drive
performance or reduce cost. The two
examples given here show that to fully
employ this power requires new con-
trol approaches and philosophy. The
challenge will be to fully exploit the op-
portunities possible with this new tech-
nology. The world of domestic appli-
ances is changing in a similar fashion as
the automotive industry changed a few
years ago. The future is a world of “in-
telligent” home appliances.

Aengus Murray leads the systems
engineering team within the Analog
Devices Motion Control Group. He
graduated with BE and PhD degrees
Jrom University College, Dublin, Ire-
land, in 1980 and 1985.
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IDEAS FOR DESIGN

Circle 520
Simple Circvit Measures
Voltage-Dependent Capacitance

ROBERT N. BUONO
2049 Charles Court, Mahwah, NJ 07430; (201) 512-8534;
fax (201) 512-1494; e-mail: bbengg@aol.com.

of 10 pA by the selection of R1 (67
mV/R1 = Icataopg)- The capacitance
to be measured is connected between
circuit ground and the collector of Q1.
A low capacitance switch is used to

Please note—I used the sharp edge of
a simple clip-lead to manually contact
the ground node, making a very low
capacitance connection.

A very low capacitance scope probe
(FET type) is attached to the

E short the collector of Q1 to ground.
)
'

here are many tech- circuit as illustrated in Fig-
niques for measuring ca- = ure 1. A digital oscilloscope is
pacitance. Some of these J_ 1 used in single-shot capture
techniques require a function mode to capture the falling
generator to provide eithgr a o edge of the voltage wave-
sinusoidal or step-funct}on "“f form, which appears across
yoltage source. The design {p Probe the DUT after the short is re-
idea presented herg has the lip leased. The unknown capaci-
advz}rlltagg of'requmng no |/ g ta‘nce is charged by the con-
special excitation source. In- ot Cop=0.329F stant current source through
stead it relies on a simple test v Q1. With proper triggering,
circuit, along with the single- the entire voltage waveform
shot capture :fmd. measure- s " can be captured.
ment capabilities inherent in 68pF 4~ g LM334 The programmed current
digital oscilloscopes (DSOs). A1 ':17;:‘ of the constant-current
The circuit can accurately source can be changed, de-
measure very small capaci- i pending on the range of ca-
tances, and also is able to ac- pacitance value to be mea-
curately measure capaci- VEE sured, and is not critical. 'I“he
tances that change as a selected value of charging

function of applied voltage.

An example of devices which very small capacitances without requiring a spedial excitation

1. This dircuit, combined with DSO capture features, accurately measures

current determines the

sources.  slope of the displayed wave-

feature voltage-dependent

capacitance is a reversed-biased p-n i 27-Jan-98 SETUP Ately
junction, such as the collector-base | | 15:07:13  ——————— e T D Y
junction of a bipolar transistor. An- | T T T T T T
other example is a TVS (transient- i of T T ETEEEE +-"f - —'.
voltage-suppressor diode) device. i S S (N S N S B S

The test circuit consists of a single | ‘ N
npn transistor (Q1) configured in a E —— T 1 +— Love]
common-base connection (Fig.1).U1 . | === — T T T T T (RS 3T
is a constant-current source (LM334) i prrH TR
in the emitter leg of the transistor. | ¥ _*___f__; s
The transistor exhibits very low col- | . <
lector-base capacitance (Ccp=0.32 | | 2— —
pF typical). This specification is criti- | 1 ps | —hysteresis—
cal to the design, as the actual voltage ! L ‘ 125
swing across the DUT will occurbe- | | | 43 1§ [ ]| divisions
tween the collector of the transistor | ——fPOA——
and ground. The base of the transis- | | -0.20v |
tor is biased with a constant dc volt- E MEIVD,D 993.12 ns (Pos (M First
age equal to 1/2 of the supply voltage ! —to—
(-Vgg). Maximum Vg for the tran- | | -3.21V
sistor used in this circuitis 12V, | | 1ps  BiL (Pos (M First]
therefore —Vgg should be limitedto + | .1 v DC i
about —22 V maximum. i % Vo0 Ejelta time at level- ‘ 1 65/s

. : ' 5 v 0OC transition time between selectable |

LI\:II;;’Z‘Zgrcl:;:\r::?cﬁsr'::tf(s)ggxz'(’{‘Jhl(; E 4.5 v OC levels For | or 2 signal sources— O NORMAL
is programmed for a cathode current | 2.The waveform shown is a measurement of test circuit capacitance without a device under test.
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LTC1624: High Efficiency, Fixed Frequency Operation
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* Low Dropout Operation: 95%
Call. 1 800 4 LINEAR

Duty Cycle
¥ More Information

* +1% 1.19V Reference
* Burst Mode™ Operation Lit: 1-800-4-LINEAR
Info: 408-432-1900

* Available in Commercial and

Industrial Grades 60 Fax: 408-434-0507
¢ $350 EaCh for 1000-Plece Quanti[ies LT, LTC and LT ure registered trademarks of
—J Linear Technology Corporation

1 10 T 100 1000 3000 /630 McCarthy Bid., Milpitas CA 93035-7417,
LOAD CURRENT (mA)

LT LN

FROM YOUR MIND TO YOUR MARKET
AND EVERYTHING IN BETWEEN
READER SERVICE 138

80

70

EFFICIENCY (%)

50




o
o
o
—
~
w
o~
>
T
=
o
z
e
v
P4
[~]
4
=
(=}
g
b
puer)
)

IDEAS FOR DESIGN

form. The voltage response (slope) | been charged with a constant-current,
can be made arbitrarily slow so that | the capacitance of the device is simply:
inductances inherent in the circuit
won't affect the measurement.

The displayed results can be ana-
lyzed as follows. Because the DUT has |

C =1/dVAT)

Both the time and voltage para-

27-Jan-98 ) SETUP Atelv
15:13:56 = T
: 20 ps — ——r—T— T
lesev | | ,
| A S S S S—
— — J
(:Eres(@— — (levels are—
| ;2 s -
|| 72my | | percent
I
| h.steresis—
B
-‘_d_ilusmns_\
—fron——
| -158.2mv |
P First|
atelv(, @) 133.84 ns = _?E__f;lgs?
-350.700 |
205 BAL Pos JE First]
120mV DC 3
859 my o DC 256 MS/s
3.5v 0 "] 2 0C-0.9V
4.5 v DC O NORMAL

3. Here, the region of low capacitance (i.e. below 0.5V bias) is determined using a “low-
capacitance” transient-voltage-suppressor (TVS) device as the DUT.

27-Jan-98 SETUP Atelv
15:18:21
|20 ps |
| 8.50 Vv [
[ | B+
e |
@):Eres(— levels are
12008 |
: 8.50 v || percent ‘l
| =
hysteresis—
| 125
| divisions |
——fron—
| -0.6274 V
Pos First
MBIV 69.3727 ps _——_Ef‘:& —
-2.6274 V
20ps  BHL Pos IR First
120 mv DC 3§
56 mv OC 3% elta time at level — l 250 MS/s
3 5 voC transition time betueen selectable
4.5 Vv DC levels For 1 or 2 signal sources— O NORMAL

4. Capacitance of the TVS device is measured at bias voltages greater than 0.5 V.

meters (slope of the captured voltage
waveform) can be measured directly
from the displayed waveform. De-
vices with a fixed capacitance will
display a linear slope characteristic
(up to the saturation voltage of Q1).
Devices with capacitance that is volt-
age-dependent will show a varying-
slope characteristic. Capacitance can
be directly measured at any bias
voltage for devices with a voltage-
dependent capacitance.

Certain features of typical modern
DSOs make these type of measure-
ments particularly convenient.
LeCroy oscilloscopes have a mea-
surement feature called “delta-time-
between-levels,” which allows a di-
rect measurement and readout of the
delta-time between two cursor-se-
lected voltages on any displayed
waveform (Figs. 2, 3, and 4).

The waveform displayed in Figure
2 is captured with the measurement
circuit alone, without any DUT.
Therefore, this is a baseline measure-
ment of the capacitance of the test
circuit. This consists of the capaci-
tance (Ccp) of Q1, the scope probe,
and the parasitic capacitances of the
physical test circuit. The measured
value (3.3 pF) will be subtracted from
subsequent measurements.

Figure 3 displays a waveform ob-
tained when the DUT is a TVS device.
Such a device is termed a “low-capaci-
tance-type” TVS. The manufacturer
achieves a low capacitance by insert-
ing a high-speed rectifier (with low-
capacitance) in series with the TVS
diode. It can be seen in the displayed
result that the capacitance of the de-
vice is indeed very low (3.4 pF) when
the device is biased with up to 0.5
Volts. However, above this bias volt-
age, the internal rectifier diode is con-
ducting, and the capacitance of the
TVS device now dominates.

Figure 4 displays two waveforms.
Trace 2 is the entire captured wave-
form showing TVS characteristics
from 0 V on up to its breakdown volt-
age with a bias current of 10 pA (this
is a 3-V TVS device). The expanded
trace (A) is an expansion of the region
from 0 V to approximately —0.5 V (the
region of low capacitance). Measure-
ment on this expanded trace yields
the capacitance value of 3.4 pF.

This is a convenient technique
which uses a simple, small, and
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IDEAS FOR DESIGN

portable circuit to measure voltage-
dependent capacitance characteris-

i
|
[
! ties. This circuit also has been used to

measure the parasitic capacitances at |
input connectors and other areas of |
pe boards, which could not easily be |

driven by sinusoidal voltage sources
or connected to test instruments for .
direct measurement.

Circle 521

i
| Low-Power Thermal

Airspeed Sensor

W. STEPHEN WOODWARD

Venable Hall, CB3290, University of North Carolina,
Chapel Hill, NC 27599-3290; e-mail: woodward@net.chem.unc.edu.

the airspeed sensor

D = “still-air” (S = 0) power dissipa-
tion

Ty = temperature of the airspeed
sensor

T4 = ambient temperature

Two practical problems of thermal
airspeed sensors are apparent from
this equation. First, the accuracy of
the airspeed measurement obviously

depends on stability of the

mong the techniques

etry has the virtues of simplic-
ity and easy miniaturization.
| Such anemometers use the re-
| lationship between airspeed

]

|

1

|

|

|

| . .

| A available to measure air-
[ speed, thermal anemom-
|

|

(A-B) error c{ve \

“A* King's Law Curve

N\ "B" Figure 1 circuit's response

= +5%

; and power dissipated by a
| heated sensor known as
| W3 N . .
. .I\mgf's Law."()n? good approx-
| imation to King’s Law is:

S=A*[(P-D)/(Tg-TyF

[
|

te— -5%

where:

AirspeedVg —

(Tg - Ty) term. This means
that either the Tgand Ty
measurements must track
very closely, or the (Tg - Ty)
differential must be made
large enough to swamp the
drift caused by ambient tem-
perature excursions.
Accurate temperature
measurement isn’t easy, so
the brute-force route usually
is chosen, and the sensor is
kept good and hot. The
penalty of this strategy is
power consumption on the

| S=airspeed

| A =full-scale calibration
| constant

| P =powerdissipated by

Airspeed
output
0-5v

Ts = *
| heated 1 10 uF L
[ | sensor 3] LM334 16V I
—~f Vs
Airw R /2 =
flow
l VD Vg=Vp+V1
t 1 I
Tp = ambient

| T
| n (3
[ LM334 *

VA
A
R2 R3
200 v 68k
(full-scale
adj.) |cw

o
2N3904

*—® -

1. Two LM334 temperature sensors are used in this thermal airspeed sensor to minimize
power consumption ond provide for linearization.

2. The quadratic relationship between P and V2 helps cancel the King's
Law nonlinearity, resulting in less than a 5% error over more than half
of the zero to full-scale range of airspeed.

order of 1 W, making portable
operation problematic.

Also, the second-order ex-
ponent makes the raw sensor
output nonlinear with air-
speed. Therefore, thermal anemome-
ters typically need some provision for
measurement linearization.

Figure 1's circuit utilizes the ven-
erable LM334 temperature sensor to
minimize both headaches. LM334s
generate a proportional-to-absolute-
temperature (PTAT) voltage of
=214uV/°Kelvin. Therefore, if a con-
stant (Vg — V) voltage differential is
maintained, a constant (Tg—T,) tem-
perature differential will result. Fig-
ure 1's arrangement of R2, R3, and
Q1 provide a stable voltage differ-
ence (V1) in the range of 0 to 4 mV to
be added to V4.

Op-amp A1 adjusts V2 to maintain
Vg =V, + V1and, thereby, Ty =Ty +
V1/214 pV. This works because the
power dissipation of ambient-sensor
T1 is about 100 uW and is, therefore,
too little to significantly heat the sen-
sor (LM334s in TO-92 packages have a
still-air dissipation constant of

]
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IDEAS FOR DESIGN

:
|
[ 5.6mW/°C). Airflow-sensor T2’s dissi-
pation, however, is much larger: P =
[ 1.06 * (12 - V2) * V2/R4, making T2
heat up when A2's output slews posi-
tive, taking V2 with it. As V2 swings
from 0 to 5 V, P goes from 0 to 74 mW.
| Depending on air speed, this power
| range is sufficient to maintain a (Tg -
{ Ta) differential (as set by R2) of 4 to
: 13°Kelvin. V2 is buffered and zero-
I corrected by A2 and becomes the 0-to-
5-V airspeed output signal.
But what about measurement lin-
earization? As illustrated in Figure 2,

the inherent quadratic relationship
between P and V2 does a reasonable
job of canceling King’s Law nonlin-
earity and results in less than 5% er-
ror over more than half of the
zero/full-scale range of airspeeds.
Anemometer zero/full-scale calibra-
tion is straightforward and interac-
tion-free if done in the right se-
quence. T2 should first be exposed to
air flow corresponding to the desired
full-scale airspeed and R2 adjusted
for V(, =5 V. T2 then is placed in calm
air and R6 adjusted for V, = 0.

C1 and Q2 provide protection
against feedback-loop oscillation and
latchup. The 12-V supply should be
well-regulated for good circuit stability.
Total power consumption depends on
airspeed, but never exceeds 144 mW
(12 V @ 12mA). This figure is easily six
times less than the requirements of
comparable performance sensors, es-
pecially anemometers that use sturdy
plastic sensors instead of fragile metal-
lic filaments. Response is fairly quick
(less than 2 seconds) due to the con-
stant-temperature operation of T2.

Circle 522

|
|
|
[
|
|
]
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~ Simple Sine-Wave Generator

enerating sine waves with con-
G trolled frequencies over a wide
range is difficult when using RC
or LC sinusoidal oscillators. However,
this performance can be simply cre-
ated using a wideband digital square-
wave oscillator, a counter, and a
weighted summing network.
Using the circuit shown, a sinu-
soidal output signal with a
| 100,000,000+:1 frequency range from

Has No Low- Or High-Pass Filters

i FRANTISEK MICHELE
[ Barvicova 17A, CZ 60200 Brno, Czech Republic.

about 1 MHz to under 0.01 Hz can be
obtained without need for any low-
pass or high-pass filters. The circuit
consists of two parts. The first part is
a counter IC with a controlled in-
verter (IC2) that sequences the
switching of input resistors of the sec-
ond part—a summing amplifier (IC3).
The EXOR gates are used to invert
signals from four of IC1 counter’s out-
puts (Q0-Q3), depending on logical

| IfD Winners_____|

| W. Stephen Woodward, Venable

Hall, CB3290, University of North
Carolina, Chapel Hill, NC 275699; e-
mail: woodward@net.chem.unc.edu.
The idea: “Linear Pitot-Tube Air-
Speed Indicator”, June 9, 1997 Issue.

M. Periera and F. Perez-Fontan,
University of Vigo (Spain), Dept.
of Communication Technologies,
Campus Universitario, E-36200,
| Vigo, Spain; tel: +34 86 812137,
| fax: +34 86 812137. The idea:
| “Generate A 9.997925-MHz Signal
|
1
1

Using A 10-MHz Reference”,
June 23, 1997 Issue.

value at the fifth counter output (Q4).
This operation creates the positive
and negative halves of the sine wave-
form. Each of these halves con-

sists of 2* = 16 parts.

i il The logical values at IC1’s Q0-
? ? Q4 outputs produce weighted-
: Voo g4 VoD symmetrical currents at the
It IC2 o summing junction of IC3. The
4040 \ - 10k amplifier adds all four
' ® /)D AN weighted currents and gener-
i : 52* & deired snisoidal waveform,
A —— :
| B o 0 9D R3 ' VY Every period of the output |
3 68k A5V signal needs 16 * 2 = 32 periods
0t ) _'\,QA’_" o of input signal, i.e. the fre-
® \ 150k ~ quency of input clock signal
& " )D———'\M i3 >_4..2§' must be 32 times higher than
o) VSS  RES 7 + 1077 the desired frequency of out-
z | Vs +15V ;ﬁk s put analog signal:
z| i f = fixpiGimaL /32
g e s L OUT-ANALOG = {IN-DIGITAL
5 e By changing the values of re-
=1 | Only a wideband digital squarewave oscillator, a counter, and a weighted summing network are required to  sistors R1-R4, other wave-
§ create this wide-range sine-wave generator. Other waveforms are possible using different resistor values  forms can be produced.

.




8MHz OP AMP + 185ns COMPARATOR +
8ppm/°C REFERENGE IN AN 8-PIN pMAX!

Single-Supply Operation Down to 2.5V, Consumes Only 410pA
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MAX954 [ 0125 4000 [ 241070 B 119 | 8-pin pMAX/SO
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IDEAS FOR DESIGN :

Circle 523

Special Low-Pass Filter
Limits Slope

ANDREW R. WILLIAMS

5939 W. Wells St., Wauwatosa, WI 53213

dding several compo-
A nents to a simple first-or-
der, low-pass filter, helps

to create a different yet handy
filter. The circuit shown in Fig-
ure 1 combines a low-pass filter
(R2,C1, Al) with a bidirec-
tional diode clipping network
(R1, D1, D2). The result is a fil-
ter that will limit the maximum
slope (not frequency) it passes.
Typical uses for this circuit
are shown in Figures 2a-2d.
In general, it’s used to create
ramps from step voltages,
generate triangle/trapezoid

or part of a signal with a slope less than
this limit simply passes through the
circuit unaffected.

Vin should be driven by a low im-
pedance source. Resistor R1 limits
the current through D1 or D2 when
they conduct. Typically R1 is 1k-10k.
Its value should be kept as small as
practical and depends on the drive ca-
pabilities of A1 and the op-amp or

-O Vour

+V
R R2
VIN 0—'\/\/\«—0—'\/\/\/T— +u
C1
. 3
Max slope = Vg/R2C1
where R2 >> R1

waveforms from square 1. Combining alow-pass filter with a bidirectional clipping network,
waves, remove unwanted fast this filter con fimit the maximum slope (not frequency) that it will pass.

components (noise/tran-
sients) from any signal, or
limit the maximum rate of
change of any signal.

Here’s how it works. When-
ever the input voltage Vi, dif-
fers from the output voltage
Vourt by one forward diode
drop or more, one of the diodes
will turn on (D1 when Vx>
Vour and D2 when Viy <
Vour). When this happens,
the voltage across R2 is held
fairly constant (because the
voltage at the “+” input and
the output of Al are equal) at
one forward diode drop.

With a fixed voltage across
R2 and, therefore, a constant
current through it, the capaci-
tor C1 charges linearly in-
stead of exponentially. The
maximum slope (V/T) that the
circuit will pass is equal to the
V1~ of the diodes used divided
by R2C1 (maximum slope
(VIT) = Vi / R2C1). This as-
sumes R2 >> R1. No matter
how quickly the input voltage

changes, the output will never 2. Typical uses for the filter indude: (a) areating ramps from step voltages;
change any faster than the (b) generating triangle waveforms or (c) trapezoid waveforms from squore
limit set by R2C1. Any signal waves; and (d) limiting the maximum rate of change of any signal.

other device driving Vy.
R2’s resistance should be
much greater than that of
R1 to swamp out its contri-
bution to the circuit’s R2C1
time constant. R2 and C1
form a low-pass filter and Al
buffers it and provides a low
impedance path for DI or D2

when in conduction. For the |

best performance, D1 and
D2 should be low Vi (Schot-
tky) types, although other
diode types (1N914, 1N4148,
ete.) will work satisfactorily.

When a square wave or
step voltage is slope-limited
by this circuit, a slight
rounding will be seen at the
top and bottom of the output
waveform. This is due to the
loss of overhead voltage
{needed for diode conduc-
tion) that occurs when the
capacitor has charged
within one diode drop of the
input’'s peak voltage. This
rounding is minimized by us-
ing low Vg diodes, keeping
R1 as small as possible, and
by using the largest ampli-
tude input waveform your
supply voltage will allow.

I originally came up with
this circuit while designing a
servo control loop. I needed
a simple way to limit the
rate of change of the servo’s
output signal. It also can be
used to soft start lights, cre-
ate smooth motor speed
transitions, filter a signal by
its slope instead of its fre-
quency, tame ill-behaved
servo circuits, slow square
wave transitions (without
excessive rounding), and so
on. Unlike integrator-based
circuits this circuit works
with single-ended or bidi-
rectional supplies.

]
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|
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WORLD’S ONLY 1Mhps,
1pA, 3V RS-232 IC

Available in 1-Transmitter/1-Receiver, 16-Pin SSOP Package

atVge =3.0V!

)

Guaranteed 1Mbps RS-232 Operation

AutoShutdown Plus™ Reduces
Supply Current to 1pA
VCC = 3OV tO 55V

- ¥ maxim
' » MAX3227
div
R1
A
I 8 ;—-r/ }—<
— .
1
= |
T  400ns/div
Select the Ideal High-Speed, Low-Power, 3V RS-232 IC for Your Design
¢ ‘ i 1 HI-ESD PROTECTION |
SUPPLY = GUARANTEED | PERSE = EXTERNAL
VOLTAGE NO.OF | | AUTOSHUTDOWN +15kV HUMAN BODY MODEL | |
PART CURRENT | DATA RATE CAPACITORS
RANGE 2 e ) | S +8KV IEC1000-4-2 CONTACT DISCHARBE | (up)
v | +15kV IEC1000-4-2 AIR-GAP DISCHARGE |
3 Mgl nds 38 S ik S N L4 SR

Y v

MAX3225 | +3.010+55 | 1 ™ Yes . 4x01

MAX3225E +3.0to +5.5 [ 22 1 ™M Yes v 4x0.1
1 v

MAX3227 +3.0 to +5.5 mn 1 LY Yes - 4x0.1

MAX3227E +3.0to +5.5 mn 1 LY Yes v 4x01
v

MAX3245 +3.0to +5.5 35 1 m Yes —_ 4x0.1

MAX3245E +3.0t0 +5.5 [ k5] 1 mm Yes v 4x01
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MEETINGS

OCTOBER

Fifth |EEE International Conference on Image
Processing (ICIP ‘98), Oct. 4-7. The Westin
Hotel Chicago, Chicago, IL. Contact
Billene Mercer, CMS, 3109 Westch-
ester Ave., College Station, TX 77845-
7919; (409) 693-6000; fax (409) 493-6600;
e-mail: mercer@conf.mgmt.com.

IEEE International Telecommunications Energy
Conference, Oct. 4-8. Hyatt Regency Ho-
tel, San Francisco, CA. Contact Lou
Scerbo, Bellcore, Room 1J206G, 445
South St., Morristown, NJ 07960; (201)
829-5962; fax (201) 829-5962; e-mail:
lsecerbo@notes.cc.bellcore.com.

PCl Plus Europe ‘98 Developers’ Conference
and Expo, Oct. 5-8. Le Palais des Congres
(Porte Maillot), Paris, France. Contact
Active Exhibitions Europe, P.O. Box
2114, 5300 CC Zaltbommel, Nether-
lands; +31 418 51299; fax +31 418 540599.

Seventh IEEE International Conference on Uni-
versal Personal Communications, Oct. 5-9.
Palazzo Congressi & Centro Affari,
Florence, Italy. Contact Federico
Tosco, CSELT, Via Reiss Romoli 274,
10148 Torrino, Italy; +39 11-228-5321;
fax +39 11 228-5295; e-mail: Federico.
Tosco@CSELT.STET.IT.

IEEE/LEQS Semiconductor Laser Conference,
Oct. 5-10. Nara Public Hall, Nara, Japan.
Contact Elsie L. Vega, IEEE/
LEOS, 445 Hoes Ln., P.O. Box 1331,
Piscataway, NJ 08855-1331; (732) 562-
3897; fax (732) 562-8434; e-mail:
e.vega@ieee.org.

The Vision Show, Oct. 6-8. San Jose Con-
vention Center, San Jose, CA. Contact
Automated Imaging Association
(AIA), 900 Victors Way, P.O. Box 3724,
Ann Arbor, MI 48106; (313) 994-6088;
fax (313) 994-3338; e-mail:
kerickson@automated-imaging.org;
www.automated-imaging.org.

IEEE Ultrasonics Symposium, Oct. 6-9. Hotel
Metropolitan Sendai, Sendai, Japan.
Contact Noriyoshi Chubachi, Tohoku
Gakain Univ., Faculty of Engineering,
Tagaio, Miyagi 985, Japan; +81 22-217-

7077; fax +81 22-263-9230;
e-mail: chubachi@chubachi.ecie.
tohoku.ac.jp.

{EEE-SP International Symposium on Time-
Frequency and Time-Scale Analysis, Oct. 7-9.

Pittsburgh Sheraton, Pittsburgh, PA.
Contact Patrick J. Loughlin, 348 Bene-
dum Hall, Department of Electrical
Engineering, University of Pittsburgh,
Pittsburgh, PA 15261; (412) 624-9685;
fax (412) 624-8003; e-mail:
pat@ee.pitt.edu.

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

International Test Conference {ITC), Oct. 20-
22. Sheraton Washington Hotel, Wash-
ington, D.C. Contact ITC, 2000 L St.
N.W., Washington, D.C. 20036; (202)
973-8665; fax (202) 331-0111; e-mail:
ite@courtesyassoe.com.

NOVEMBER
Embedded Systems Conference, Nov. 1-5.
San Jose Convention Center, San Jose,
CA. Contact Liz Austin, Miller Free-
man Ine.; (888) 239-5563; (415) 538-
3848; e-mail: esc@mfi.com; www.em-
bedded.com.

Photonics East & Electronic Imaging Interna-
tional Exhibition, November 1-6. Boston,

Massachusetts. Contact SPIE Ex- |

hibits Dept., P.O. Box 10, Bellingham,
Washington 98227-0010; (360) 676-3290;
fax (360) 647-1445; e-mail:
exhibits@spie.org.

Voice, Video & Data Communications Confer-
ence & Exhibition, Nov. 1-6. Boston, MA.
Contact SPIE Exhibits Dept., P.O. Box
10, Bellingham, WA 98227-0010; (360)
676-3290; fax (360) 647-1445; e-mail: ex-
hibits@spie.org.

Technology 2008, November 3-5. Hynes
Convention Center, Boston, Massachu-
setts. Contact Melissa Hinnen, Show
Coordinator; (212) 490-3999; fax (212)
9R6-7864.

{EEE Global Telecommunications Conference
{Globecom ‘98), Nov. 9-13. Sydney, Aus-
tralia. Contact Sam Reisenfeld, School
of Electrical Engineering, University
of Technology, Sydney, Post Office
Box 123; Broadway, NSW 2007, Aus-
tralia; +61 2-330-2435; e-mail:
samr@transmit.ee.uts.edu.au.




WORLD’S ONLY SHUNT REGULATOR +
POWER-ON RESET IN A 3-PIN SOT!

Simplify Power-Supply Design for Miniature Electronics and Household Appliances

. The Old Way . . .
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The MAX6330/MAX6331 are ideal for use in uitra-miniature
P systems such as embedded car-door openers.

The Maxim Way
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maxim
MAX6330

IH ke

SHUNT —
REGULATOR RESET
+

POWER-ON
RESET

Single-Chip Solution

+ Push/Pull Reset Output:
MAX6330 = RESET
MAX6331 = RESET

¢ Low Cost
¢ =1.5% Tolerance at +25°C
+ Wide 100pA to 50mA Shunt

Mirowave Current Range
| Panel
v oo RESET THRESHOLD ' Vshunt REGULATED
WL T | PART VOLTAGE VOLTAGE
1= ! L] V)
e o | MAX6330/6331LUR-T 4,63 +5.0
| L ]
< IR 2 ; MAX6330/6331TUR-T 3.05 +3.3
Use the MAXG6330/MAX6331 to create a simple step-down { .
power supply for pP systems in household appliances. MAXB330/6331SUR-T 278 +3.0
FREE uP Supervisory Design Guide—Sent Within 24 Hours! ~ _ ‘eseomoe
Includes: Data Sheets and Cards for Free Samples ON CD-ROM

CALL TOLL-FREE 1-800-898-8800 for a Design Guide or Free Sample
6:00 a.m. — 6:00 p.m. Pacitic Daylight Time
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MEETINGS

NOVEMBER

Third BroadbandfIThe Last 100 Meters Con-
ference ond Exhibition, Nov. 12-14. Hynes
Convention Center, Boston, MA. Con-
tact Information Gatekeepers Inc., 214
Harvard Ave., Boston, MA 02134; (800)
323-1088; (617) 232-3111; fax (617) 734-
8562; e-mail: igiboston@aol.com;
www.igigroup.com.

DECEMBER

1EEE International Electron Devices Meeting
(IEDM), Dec. 6-9. San Francisco, CA. Con-
tact Phyllis Mahoney, Widerkehr & As-
sociates, 101 Lakeforest Blvd., Suite
270, Gaithersburg, MD 20877; (301)
527-0900; fax (301) 527-0994; e-mail:
pwmahoney@aol.com.

12th Systems Administration Conference
(LISA “98), Dec. 6-11. Marriott Hotel, Bos-
ton, MA. Contact USENIX Confer-
ence Office, 22672 Lambert St., Suite

| 613, Lake Forest, CA 92630, (714) 588-

8649; (714) 588-9706; e-mail: confer-
ence@usenix.org; www.usenix.org.

37th IEEE Conference on Decision and Control,
Dec. 16-18. Hyatt Regency Westshore,
Tampa, FL. Contact John D. Birdwell,
Department of Electrical Engineering,
University of Tennessee, Knoxville,
TN 37996-2100; (423) 974-9187; fax
(423) 974-9257; e-mail: birdwell@hick-
ory_engr.utk.edu.

IEEE Region 10 Conference on Energy, Com-
munication, Computers, and Controls (TENCON
‘98), Dec. 17-19. Asmoka Hotel, New
Delhi, India. Contact Tripta Narang, A-
10, Lajpat Nagar-I1I1, New Delhi,
110024, India; +91 11-643-5441; fax +91
11-646-5645; e-mail: purkay.sagrik@
axcess.net.in.

JANUARY 1999
Annual Reliability & Maintainability Sympo-
sium (RAMS), Jan. 19-21. Washington Hil-

| ton. Washington, DC. Contact V.R.

Monshaw, Consulting Services, 1768
Lark Lane, Cherry Hill, NJ 08003;
(609) 428-2342.

IEEE Power Engineering Sodiety Winter Meet-
ing, Jan. 31-Feb. 4. New York, NY. Con-
tact Frank Schink, 14 Middlebury
Lane, Cranford, NJ 07016; (908) 276-
8847: fax (908) 276-8847.

FEBRUARY
Photonics West, February 6-12. San Jose,

CA. Contact SPIE Exhibits Dept., P.O.
Box 10, Bellingham, Washington
98227-0010; (360) 676-3290; fax (360)
647-1445; e-mail: exhibits@spie.org.

IEEE International Solid-State Circvits Confer-
ence {ISSCC ‘99), February 15-17. San Fran-
cisco Marriott, San Francisco, Califor-
nia. Contact Diane Suiters, Courtesy
Associates, 655 15th St., N.W., Wash-
ington, DC 20005; (202) 639-4522; fax
(202) 347-6109; e-mail:
isscc@coutesyassoc.com.

Portable by Design, February 21-25. Santa
Clara Convention Center, Santa Clara,
California. Contact Rich Nass, Elec-
tronie Design, 611 Rte. 46 West, Has-
brouck Heights, New Jersey 07604;
(201) 393-6090; fax (201) 393-0204; e-
mail: portable@class.org.

FEBRUARY 1999

The Wireless Symposium and Exhibition, Feb.
21-25. San Jose Convention Center,
Santa Jose, CA. Contact Bill Rutledge,
Penton Publishing, 611 Rte. 46 West,
Hasbrouck Heights, NJ 07604; (201)
393-6259; fax (201) 393-6297; instant
faxback (800) 561-7469;
www.penton.com/wireless.

MARCH 1999

Southeastcon ‘99, Mar. 25-29. Marriott
Resort Hotel, Lexington, KY. Contact
Don Hill, 1676 Donelwal Dr., Lexing-
ton, KY 40511-9021; (606) 257-8487; fax

(606) 323-1034; e-mail:
d.w.hill@ieee.org.
APRIL 1999

{EEE /PES Tronsmission & Distribution Confer-
ence & Exposition, Apr. 10-17. Ernest N.
Morial Convention Center, New Or-
leans, LA. Contact Grace Juneau, ¢/o
Entergy, P.O. Box 61000, New Orleans,
LA 70161-1000; (504) 576-2400; fax
(504) 576-5989; e-mail: gjuneau@
entergy.com.

41t IEEE Cement Industry Technical Confer-
ence, Apr. 11-15. Roanoke, VA. Contact
Margaret Peterson, Roanoke Cement
Co., PO. Box 27, Cloverdale, VA 24077,
(540) 992-1501; fax 966-1542.

IEEE Radar Conference, Apr. 20-22. Boston,
MA. Contact Robert Alongi. 255 Bear
Hill Rd., Waltham, MA 02154; (617)
890-5290; fax (617) 890-5294.

MAY 1999

IEEE/IAS Industrial & Commerdial Power Sys-
tems Technical Conference (1&CPS), May 3-6.
Nuggett Hotel, Sparks, NV. Contact
Kerry Flannigan, Sierra-Nevada
Power Co., P.O. Box 10100, Reno, NV
89520; (702) 689-4848; fax (702) 689-
4139.

Sixth IFIP /IEEE International Symposium on
Integrated Network Management (IM ‘99),
May 9-14. Boston Park Plaza Hotel,
Boston, MA. Contact Judy Keller,
IEEE/COMSOC, 345 East 47th St.,
New York, New York 10017;(212) 705-
8248; fax (212) 705-7865; e-mail:
j-keller@ieee.org.

JUNE 1999
IEEE/MTT-S Internctional Microwave Sym-
posium (MTT ‘99), June 13-18. Anaheim,
CA. Contact Robert Eisenhart, 5982
Ellenview Ave., Woodland Hills, CA
91367; (818) 716-1995; fax (818) 713-
1161.

JULY 1999
1EEE Power Engineering Society Summer
Meeting, July 18-22. Edmonton, Alberta,
Canada. Contact Dave Fraser, Edmon-
ton Power Capital Square, Edmonton,
Alberta, T5J 3B1, Canada; (403) 448-
3554; fax (403) 448-3192.

OCTOBER 1999
IEEE Industry Applications Society Annual
Meeting, Oct. 4-8. Civic Center, Phoenix,
AZ. Contact Michael Andrews, An-
drews Associates, 12438 80th PI.,
Scottsdale, AZ 85260.

FEBRUARY 2000

1EEE International Solid-State Gircvits Confer-
ence (ISSCC “00), Feb. 7-9. San Francisco
Marriott, San Francisco, CA. Contact
Diane Suiters, Courtesy Associates,
655 15th St., N.W., Washington, DC
20005; (202) 639-4255; (202) 347-6109; e-
mail: isscc@courtesyassoc.com.

2000

IEEE International Conference on Acoustics,
Speech & Signal Processing (ICASSP 2000), May
23-26. Istanbul Hilton & Lutfu Kirdar
Conference Center, Istanbul, Turkey.
Contact Huseyin Abut, Electrical and
Computer Engineering Dept., San
Diego State University, San Diego,
California 92182-1309; (619) 594-3702;
fax (619) 594-3703; e-mail:
abut@anadolu.sdsu.edu.




FIRST 14-BIT, 8-CHANNEL
SIMULTANEOUS-SAMPLING ADCs

Digitize 8 Signals for Phase-Delay-Sensitive DSP/uC Designs
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CONTROL
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FACTOR
- MONITORING
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ups
+ 14-Bit, 3ps ADC ¢ 4 Simultaneous T/Hs with 2:1 Muxed Inputs
¢ Analog Input Ranges: ¢ Programmable On-Chip Microsequencer
+5V (MAX125) + Internal 2.5V Voltage Reference
+2.5V (MAX126) + High-Speed, 14-Bit Parallel interface
¢ £17V Input Fault-Protection + Small 36-Pin SSOP Footprint

Evaluation Systems Speed Designs

The MAX125 and MAX126 evaluation systems provide a proven design and layout for fast, easy
evaluation of the devices using your personal computer. The user-friendly software includes FFT
capability for frequency spectrum analysis.
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FREE A/D Converter Design Guide—Sent Within 24 Hours! .. ¢, o oxr carace
Includes: Data Sheets and Cards for Free Samples kol

CALL TOLL-FREE 1-800-722-8266 for a Design Guide or Free Sample
6:00 a.m. - 6:00 p.m. Pacific Daylight Time

W AKX/

http://www.maxim-ic.com

I For Small-Quantity Orders Call (408) 737-7600 ext. 3468 I I
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Distributed by Ailied, Arrow, Bell, CAM RPC, Digi-Key, Elmo, Hamilton Hallmark, Nu Horizons, and Zeus. Distributed in Canada by Arrow.

Austria

France,

Ireland,
Portugal

Italy

Belgiur 5. Czech Republic Denmark Finland
IS5 Germany e
Netherlands. Norway Poland
Russia Spain Sweden, Switzertand
;. Turkey UK. N
Ukraine.
MAXIMN

Circle No. 154 - For U.S. Response
Circle No. 155 - For-International



Engineering YNasterpieces

FFT Spectrum Analyzers

100 kHz realtime bandwidth

90 dB dynamiic range

SR785 (2 channel w/source)...$10,950

SR780 (2 channel w/source)..$9950
* SR770 (1 channel w/source) ...$6500
¢ SR760 (1 channel).....ccoucuvuneee. $4950

DDS Function Generators
¢ 1uHz to 30 MHz frequency range
¢ Arbitrary waveforms
¢ DS335 (3 MHz)..

D5340 (15 MHz)

D5345 (30 MHz)...

Ultra Low Distortion
Audio Function Generator
e -100 dB THD

¢ 1 mHz to 200 kHz frequency range

Time Interval Counters
* 25 ps single-shot resolution

* 5RG25 (with rubidium timebase and
2 GHz prescaler input) $14,650

Digital Delay/Pulse Generator

¢ 4 delay channels, 2 pulse channels

* 50 ps jitter, 5 ps edge resolution
..$3650

LCR Meters

* 0.05% accuracy (SR720)

e Built-in test fixtures

* S5R720 (100 kHz) ... ...$1995
¢ 5R715 (10 KHz) ..$1295

Thermocouple Monitors

¢ 16 channels

e 0.1° C resolution

* BEJKRS and T type thermocouples

Programmable Filters

e 2 channels, 100 kHz, -115 dB/octave
¢ SR640 (lowpass) .$299
¢ 5SRG45 (highpass)......cc....e...$299(
* SR650 (highpass/lowpass)....$2990

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

Stanford Research Systems

1290-D Reamwood Avenue Sunnyvale, CA 94069 Email: info@srsys.com
TEL(408)744-9040 o FAX (405)744-9049 WWW: www.srsys.com
Visit our web site for a list of our international representatives.  pesner service 176




PEASE PORRIDGE

BOB PEASE

Dear Bob:

I've been following the
technique of breadboarding
with copper clad. I have used
the Moto-tool approach to cut
between the traces, but I
think I have an easier way. I
noticed that merely scoring
the copper with a knife and a
straight edge is enough to al-
low it to be pulled away from the board.
So, I soldered two utility knife blades
together so that they would both cut at
the same time. Now, when installed in
the utility handle, they make two neat,
parallel cuts 20 mils apart that can be
pulled away easily with an X-ACTO
knife. Thinking that 20 mils might be
small for my purposes, I tried grinding
off the cutting edge of another blade to
use as a spacer. Now the three-blade
sandwich makes a 40-mil line.

JIM PHILLIPS
via e-mail

Hey, Jim, I'll have to try that. I am
not sure it's much faster than just us-
ing a hacksaw to cut a line. But it sure
will make L-shaped cuts better than a
hacksaw can!—RAP

Dear Bob:

I, too, have seen the ice-water and
pizza diet floating around the net, and
tried to debunk it. Interestingly, I came
on the same thing a long time ago (mid-
1950s) when I was a kid. You see, I like
soft drinks with “lots” of ice, and my
mother complained about the number
of calories they contained. I calculated
about how much energy it took to raise
the water to body temperature (includ-
ing the latent heat of melting). And,
yes, I did understand the difference be-
tween calories and kilocalories, even
then, at about 10. It really did make a
difference of about one-third in the
number of calories—if you fix drinks
the way I do. I don’t know if my mother
ever bought the calculation, though.

By the way, there is another reason
why manhole covers are round besides
keeping them from falling into the
hole. You can move them by rolling,
which is harder, though not impossi-
ble, with triangular covers.

Bob’s Mailbox :

BRUCE WALKER

via e-mail

Im many places, rolling a

manhole cover may not be a

big deal, but in other cases, |

its a distinctly neat feature. |

Thanks for pointing this |

out—RAP I
|
|
|
|

Dear Bob:

This is in regard to your Interna-
tional Travel column in the March 9, is-
sue. [ recently returned from four
months in Turkey. I didn't trust the tap
water, but realized bottled water would
be very expensive. I took along iodine |
tablets for emergencies, but {or regular |
drinking water I used a camper’s mi- |
cropore filter, and filtered the tap wa-
ter in my apartment. It was a lot |
cheaper than bottled water. ‘

I was going as a visiting professor, |
and knew I'd also be giving some semi-
nars. Taking along all my overhead |
slides would have been a horrible bur-
den. Instead, I saved my slides as Pow-
erPoint files on a ZIP drive. Once there,
I was able to print them out on trans-
parencies. On one occasion, | had to give
a briefing to the Turkish Department of
Defense. One of my colleagues trans-
lated my slides into Turkish, and in ef-
fect, we gave two briefings in parallel.
We showed both sets of slides at the
same time. [ would say a few words in
English, and my colleague would then
repeat what I said in Turkish. It worked
out fairly well, but not as well as speak- |
ing directly to the audience.

JOE MARTINO
via e-mail

You are correct that the water filter
isa wise third option. I should have
mentioned that. AHA! Yow've rn the
double-foil presentation and it seemed
to work! I'm glad to hear that—RAP

All for now. / Comments invited!
RAP/Robert A. Pease / Engineer
rap@ueb team.nsc.com—or:

Mail Stop D2597A

National Semiconductot
P.O. Box 58090

Santa Clara, CA 95052-8090
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ENGINEERS!

Get online with
Electronic Design
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whole new world
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D

Short news items on industry topics

* BOB PEASE
Contributes his wisdom in
his column “Pease Porridge”

* DATA SHEETS

Data sheets from manufacturers
in the industry

* INFORMATION SOURCES

1996 back issues of Electronic Design

* FORUMS
Find out what decision makers
have to say about industry topics

* CURRENT ISSUES

Electronic Design’s latest issues

* MARKET STUDIES

Important industry studies, surveys,
and reports from the experts

* TECHNICAL PAPERS
Selected proceedings of the
Portable by Design Conference,
and Wireless Symposium

* FEED BACK
Your opinion on a variety
of important topics

* CAREER GUIDE

See what's happening in
the job market
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Find out what is ahead in future
issues of Electronic Design

* ADVERTISING INFORMATION
Detailed information on how
your company can advertise
in Electronic Design
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Year after year, ICCE provides
engineers with an international
forum for the exchange of the
world’s most up to date technical
Not |on aqo this was information on consumer electron-
g g ics hardware and software. This
year’s 17th annual International

Conference on Consumer
Electronics will allow you to take
th S I f part in a variety of technical tutori-
e pln nacie o al sessions and paper sessions,

spanning topics from the PC/TV

Convergence, Home Digital

Networks and Digital TVs to
COnSU mer eleCtI"O n iCS Digital Wireless Communications.

®

What you get is five days of no-
nonsense detailed technical informa-
tion in the form of tutorials, papers,
panel discussions, exhibits and
keynote addresses from a host of
cutting edge engineers and compa-
nies from around the world. In
addition, this years conference will
be in Los Angeles, California,
allowing easy access to a host of
high-tech companies, industry tours,
warm weather and entertainment.

So, this year, don’t get left behind,
register early! In all, only a few
thousand very elite engineers will be
able to be a part of this high-level
conference. And the subjects they
talk about this June will have a
huge effect on the next wave of
products that hit the shelves, so
TEServe your space now.

1998 International Conference
on Consumer Electronics
Conference May 31- June 4, 1998
(Los Angeles, CA LAX Marriott)

For complete information:
Official Web Site: www.icce.org
Conference Coordination:
Diane Williams, 716.392.3862
LAX Marriott: 310.641.5700

Don’t get left behind.

@ Sponsored by the Consumer
Electronics Society of the IEEE




NEW PRODUCTS

DIGITAL SIGNAL PROCESSING

32-Bit Floating-Point Digital Signal
Processor Targets Mainstream Applications

member of Analog Devices Inc.’s

! The ADSP-21065L is the latest

32-bit general-purpose program- i
mable floating-point SHARC (Super !
Harvard Architecture Computer) !
family. To bring 32-bit performance |
into mainstream applications, Analog
Devices has lowered the price of E
ADSP-21065L device to $10 in OEM !
quantities. '

With 60 MIPS or 180 MFLOPS at |
$10 apiece, the ADSP-21065L is ex- |
pected to bring 32-bit DSP perfor- E
mance to many new audio, automo- !
tive, biometrics, communications, and !
industrial applications, says Gerald !
McGuire, product line manager at |
Analog Devices. Plus, the ease of pro- :
gramming a floating-point device with i
high-level language will attract fixed- !
point DSP and microprocessor users !

[ to the low cost ADSP-21065L-based

32-bit solution, adds McGuire. In fact,
he continues, it can process both float-

tegrates a high-performance 32-bit
floating-point DSP core with features
like 544 kbits of dual-ported SRAM,
host processor interface, direct-mem-
ory-access controller, synchronous
DRAM (SDRAM) controller, and en-
hanced serial ports.

The SDRAM controller permits
glueless interface to low-cost external
memory up to 64 Mbytes. Conse-
quently, it can be linked to various
commercially available memory types.
In addition, it features an I/O through-
put of 240 Mbytes/s. Other key fea-
tures include two external ports for
communicating with external devices,
an I,C interface that supports eight
data channels for consumer audio and
video systems, and 10 direct-memory-
access channels.

According to Analog Devices, the
ADSP-21065L is code-compatible
with earlier family members ADSP-

21060/61/62. Meanwhile, the company
has plans to increase the processing
power of the 32-bit floating-point digi-
tal signal processor to 600 MFLOPS
without hiking the price. The 600-
MFLOPS version is planned for re-
lease sometime next year. The 3.3-V
ADSP-21065L comes in a 208-pin
PQFP. Sampling now, the chip is
slated to go into volume production
later this year.

Because the chip is backward-code-
compatible, it’s supported by all of the
existing software-development tools
available for the SHARC family. In
addition, it will be supported by the vi-
sual DSP tool suite, which the com-
pany plans to launch later in this quar-
ter. Furthermore, a development
board is being readied for the ADSP-
21065L.

Analog Devices Inc.

Three Technology Way

Norwood, MA 02062

(800) 262-5643

www.analog.com/sharc_attack

CIRCLE 525
ASHOK BINDRA

ing-point and fixed-point math.

The ADSP-21065L also processes
180 million fixed-point operations per
second. As a result, the new SHARC
processor will facilitate the develop-
ment of real-time applications such as
smart cruise control/collision avoid-
ance systems in automobiles, digital
audio in consumer, and speech recog-
nition in computers.

Several factors have contributed to
cutting the price of the latest SHARC
member. First, the on-chip link ports
have been removed. Earlier, these
ports enabled multiple SHARC de-
vices to be gluelessly linked with each
other for multiprocessing applications.
The ADSL-21065L is aimed at low-
cost applications in which a single
powerful device will suffice, according
to the manufacturer.

Secondly, the on-chip memory has
been reduced to 544 kbits of SRAM.
Memory is a major cost contributor, |
and it occupies a major segment of the
DSP chip. Lastly, the 0.35-um geome-
try slashes the die size and power con-
sumption to permit low-cost packag-
ing, further cutting the cost of the
DSP chip.

Based on 0.35-um three metal layer
CMOS process, the ADSP-21065L in- .
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ELECTRONIC DESIGN GHINA

Continuity Through the Strength of Experience

enton Publishing, in joint agreement with CCI

Asia-Pacific Ltd., is co-publishing the “new”

Electronic Design China. In keeping with
Penton’s strong tradition of editorial excellence,
the company has announced that two experienced
editors, Mr. Ma Tianfang and Mr. Liu Hong, both
former members of the editorial team of the
previous version of Electronic Design China
(formerly known in China as Electronic Product
World), have been appointed as Editor-in-Chief
and Managing Editor respectfully.

Penton has also mandated that 80% of Elec-
tronic Design China’s editorial will be contributed
from the pages of Penton’s industry-leading
technology magazine, Electronic Design. Our
editors based in Beijing will produce the remain-
ing editorial and over-see the entire editorial
presentation, ensuring that all the editorial con-
tent is on target for China’s growing electronics
industry.

Mr. Ma Tianfang
Editor-in-Chief
Electronic Design China

-Ond|
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Mr. Liu Hong
Managing Editor
Electronic Design China

Mr. Ma was formerly the Editor-in-Chief of
Electronic Design China (formerly known in
China as Electronic Product World). In addition,
Mr. Ma was also Editor-in-Chief of Electronics
International for ten years. A graduate of Beijing
University, he was a senior researcher for the
Ministry of Electronics Industries’ Institute of
Science and Technology Information for 23 years.
Mr. Ma is a senior engineer and a member of
China’s prestigious Electronic Institute.

Mr. Liu was formerly the Managing Editor of
Electronic Design China (formerly known in China
as Electronic Product World). With 8 years of
editing experience, 6 in the electronics arena,

Mr. Liu brings authoritative knowledge to his new
position. As a graduate of Beijing University, he
has authored ten books on various technological
subjects. He has also been responsible for
research and report writing for China’s State
Council in the office of the Premier.

A winning team for China’s leading publication on electronics technology
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NEW PRODUCTS

Fast CD-ROM Drive Boasts
80-ms Average Access Time

Hitachi America announced what it
claims is the industry’s fastest CD-ROM
drive for personal computers. The
CDR-8430 boasts an 80-ms average ac-
cess time and a 14X-32X maximum data
rate. It reads data recorded on all types
of CD media, including CD-R and CD-
RW discs. The drive uses Hitachi’s con-
stant-angular-velocity (CAV) technol-
ogy, which improves the data-transfer
performance and reliability of CD drives
by spinning disks at a constant rate.
With CAV technology, data-transfer
rates increase as the optical reader head
moves from the inner to outer tracks of
the CD. In addition, the constant motor
speed eliminates the need for settling of
the optical pickup after seeking data, re-
sulting in an improved access rate com-
pared to drives using older constant lin-
ear velocity technology.

The CDR-8430 can transfer data at
rates between 2100 to 4800 kbytes/s.
The drive uses the E-IDE bus interface
and supports DMA Mode 2 to minimize

| the effect of drive operations on CPU

performance. Contact the company for

pricing and additional information. jc
Hitachi America Ltd., Computer Div.,

Hitachi Plaza, 2000 Sierra Point Pkwy

| Brisbane, CA 94005-1835; (415) 589-

8300 or (800) 448-2244; Internet:
www. hitachi.com. CIRCLE 526
Multiprocessor DSP Board
Supports TI’s C6x Chip

Suited for use in a variety of embed-
ded DSP environments, the

PCI1/C6600 DSP board delivers 3200

MIPS of peak processing power. The
board, whichds designed to support
Texas Instruments’ C6x DSP chip, is
equipped with two 200-MHz
TMS320C6201 processors, each with
16 Mbytes of SDRAM and 512 kbytes

BOARDS & BUSES

of SBSRAM. The dual architecture
enables the first processor to act as
both a data processor and an off-board
data router with access to a PCI inter-
face, a DSPLINK2 interface, and
TMS320C4x communication ports.
The second of the two DSPs is used
solely for data processing.

The board is supported by exten-
sive development software from
Loughborough and from many third-
party vendors. It’s priced at $4000
each in OEM quantities. Jc

Loughborough Sound Images Inc.,
70 Westview St., Lexington, MA 02173;
(781) 860- 9020 www.Isi-dsp.com.

CIRCLE 527

100-MHz 486 Single
Component Computer

For embedded applications that re-
quire low power consumption, easy in-
tegration, high reliability, broad ther-
mal adaptability, and small size, ZF
MicroSystems offers a 100 MHz com-
puter in a single in a 240-pin gull-wing
footprint smaller than a credit card.

Called the OEMmodule486, the
product provides full motherboard
system functionality, including serial
and parallel I/0, floppy- and hard-disk
controllers, AT keyboard and speaker
interface, and a Fail Safe Boot ROM .
Pre-loaded in 512 kbytes of its 2-Mbyte
resident flash disk are a PC-compati-
ble BIOS and DOS. The remaining 1.5
Mbytes are available for the user.

With the OEMmodule 486, there are
no cables to cause reliability problems
and no mounting hardware that will vi-
brate loose. It also eliminates the as-
sorted connectors and mounting hard-
ware usually required by single-board
computers. The OEMmodule 486 is
fully compatible with PC/AT ISA bus.

Operating within a temperature
range of —40 to +85°C at software se-
lectable speeds up to 100 MHz, the
maximum power consumption is under
2.5 W. Sample quantities are available
now, with full production in June. It
costs under $200 each in volume. Jc

ZF MicroSystems, Inc., 1052 Elwell
Court, Palo Alto, CA 94303; (650) 965-
3800; www.zfmicro.com. CIRCLE 528
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Take A
Look at
THE
WIRELESS
CUTTING
EDGE
This Fall
in Boston

¥ WIRELESS

T It

hyeeable

World Trade Center
Boston, MA * September 1-2, 1998

www.WirelessPortable.com

The Place for Design Integration

Mark your calendar now for the fail edition of the fastest-growing conference
and product showcase for today's wireless and portable design engineers. The
Wireless Symposium & Exhibition and Portabie by Design Conference is
where design engineers go to learn about wireless and portable systems
design.

The Place to Consult with Experts

The conference is about engineering today's communications systems. You'll
benefit from the advice of leading design engineers in focused continuing-
education workshops and technical presentations. You can compare the
challenges you're facing with those of your colieagues in attendance.

A Showcase of Today's Products

You'll also visit an exhibition of the leading suppliers of hardware, software,
services, and test equipment for wireless and portable-electronics markets.
And you'll attend special events that are by, for, and about the industry. If your
career depends on engineering wireless and portable systems, you'll find the
focus you need at this fall event.

Special Day-Long Technology-Based Forums

Three forums will focus on technologies that are driving wireless and portable
product design, with a look at real-world applications that will show designers
and engineers how to use these technologies today.

DSPComm System-on-a- Wireless
Forum hip (SOC) Internet
This forum includes a Ap% ications Forum
morning overview of orum This forum offers a

today's revolutionary
signal processing
technologies for

The SOC forum features
an overview on current
products in development,

morning overview on
potential for wireless
Internet-based products

communication products, with an afternoon focused and services, and an
with an afternoon session on planning for the afternoon look at
focused on implementation of SOC engineering applications
cutting-edge applications technology in next- in paging, ceflular, PCS,
development topics. generation wireless and PDA, portable PC and

portable applications. other revolutionary

progucts.

Send today for more complete information.

[ ] SEND ME MORE INFORMATION. I'minterested in [ | attending [_] exhibiting [} speaking opportunities

Name - . Title

Company A Address__

City, State, Postal Code _ e ——— R
Phone Fax

——
Email Address LE;?({SJ

Fax to: 1-216-696-6023 OR Mail to: Wireless & Portable, Penton Institute,
1100 Superior Ave., Cleveland, OH 44114 Phone: 1-800-696-9203

Get an instant fax-back brochure at 1-800-561-SHOW, request document #170.

Gold Sponsors:
BENCHMARQ i

lNSTRU M ENTS The Brains Behind The Battery/

Te WORLD LEADER IN DSP Soiutions

Produced and Managed by Penton: Wireless Systems Design ¢ Microwaves & RF ¢ Electronic Design

Platinum Sponsor:
i ( alifornia Eastern Laboratories
b TEXAS C.dx ()mIlE.L!lmr ratorie m HARRIS M) MmoTOROLA

NEC

—



NEW PRODUCTS

COMMUNICATIONS

All-Silicon DAA Cuts Cost And
Size Of Modem Products

The Si3032 is a silicon-based direct-ac-
cess-arrangement (DAA) chip set that
provides electrical isolation between a
telephone device, such as a modem,
and the telephone line as required by

FCC Part 68. The two-chip set greatly
reduces the cost (up to 50%) and re-
quired board space (by a factor of 5) of
implementing a telephone interface
for modems, fax machines, and tele-
phone line interface systems. At the
same time, it improves performance
over traditional solutions.

Using the newly developed
“ISOLink” technology, the DAA
sends digital signals, both data and
control, across a transformer-less iso-
lation barrier, eliminating the need for
the relays, optoisolators, hybrid cir-
cuit, and transformer found in today’s
modems. The codec also is eliminated
because the Si3032 has a direct digital
interface to the modern’s digital signal
processor (DSP). In addition, the
Si3032 supports advanced modem fea-
tures such as caller II).

The Si3032A and Si3032B each
come in a compact 16-pin SOIC pack-
age. The Si3032 chip set is priced at
$4.80 in quantities of 100,000, Samples
are available now and production will
begin in the second quarter of 1998.
An evaluation board. the Si3032-E VB,
also is available for $150. L.G

Silicon Laboratories Inc., 2024 E. St.
Elmo, Austin, TX 78744, (512) 416-

8500; Fax (512) 416-9669, Internet: |

www.silabs.com. CIRCLE 529

DSS Chip Set Cuts Cost, Boosts
Performance And Talk Time
The Hummingbird Digital Spread

Spectrum (DSS) cordless-phone chip

set lets designers create phones with
improved audio quality, customization,
flexibility, advanced security features,
and intelligent channel-hopping capa-
bilities. Not only can they build phones
with these features, but it can be done
with fewer parts and lower manufac-
turing cost. It boasts new power-man-
agement features that boost talk time
by 30% to five and a half hours, and a
21-day standby time on a 3.6-V battery.
The new design also reduces the num-
ber of packages required for either the
handset or base from five to three.

The chip set is self-configurable for
use in either the handset or base. Vari-
ous telephone configurations can be
implemented, including a basic phone,
basic two-line phone, and dual keypad
phone with half duplex (HDX) speak-
erphone, with optional caller ID fune-
tions. The baseband portion consists of
two devices—a linear audio codec and
an ASIC. The ASIC integrates a 900-
MHz DSS baseband modem, an audio
modem, and an embedded microcon-
troller core. These two devices are
packaged together in a single 100-pin

PQFP Monopack to minimize system
cost. The ASIC and audio codec also
are available as separate devices to
support more customized OEM de-
signs. Interfaces are provided for all
peripheral functions required for a
complete DSS telephone, such as key-
pad, LED, LCD, and EEPROM.

The Hummingbird solution in-
cludes all necessary reference-design
materials and software-development
tools for creating a full-featured phone
that can operate from the base station,
the handset, or via remote access over
telephone lines. To reduce time to
market, a royalty-free license is avail-
able for fully functional spread-spec-
trum telephone software, which can
be customized by OEMs to add a vari-
ety of unique phone features.. Pricing
for the Hummingbird starts at $15 in
quantities of 50,000. L.G

Rockwell Semiconductor Systems,
4311 Jamboree Rd., Newport Beach,
CA 92658-8902; (800) 854-8099;
(714) 221-6996,; ww.rss.rockwell.com;
e-mail: rockwell@salessupport.com.

CIRCLE 530

TECHnically
speaking

http://www.techonline.com

TechOnLine is your best Web resource for
technical information and more. Run your
code in our unique VirtuaLab, gain valuable
insight from our technical newsletter, search
for products in the most extensive technical
catalog available online — maybe even find
ajob.TechOnLine: all tech, all the time, all free!
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A GREAT marketing tool for

Electronic Design Automation!

“The Results Are In! An invaluable
~ Study for those involved in EDA

The 1996 Electronic Design Automation Study
sponsored by Electronic Design magazine,
provides critical survey information
with a focus on EDA marketing
executives and user/engineers.
Conducted by the market

research firm, EDA Today, L.C.,
results have been compared,
compiled, and studied to serve

as strategic marketing
opportunities for suppliers.

Survey results will

present information on:
» The respondents, types of jobs and designs,

size of design teams, budgets, and companies

» Platform trends, hardware and operating systems
« Internet and web usage trends among design engineers
« Spending patterns: budget increases, decreases
« Cross tabulation results on significant issues ocurring in the EDA industry
» Design trends of IC, ASIC, board-level/system-level design, and programmable logic

Mail or fax this order form to:
Electronic Design, Attn. Deborah Eng ¢ 611 Rt. 46 West » Hasbrouck Heights NJ 07604 » Fax 201/393-6073
To order on line, contact EDA Today, L.C. at: WWW.edat.com

r—- - —_—_—_—_—_—_—_ —_ —_ — q
, ELECTRONIC DESIGN |
| ‘YES;sendme —_ copy(ies) of The 1996 EDA Study for |
| *$495.00 each + $5.00 S&H per copy. Add state and local sales tax where applicable. |
[ [0 Check enclosed for $ (Make checks payable to Electronic Design.) |
| O American Express Ovisa [ Master Card Card # - Exp. |
| Name ; - |
| Account name - — Signature _ |
| Company _ |
| Address _ § _ |
City ; State - Zip ____
: Phone Fax - - :
| I
| I



DESIGNERS’ DISTRIBUTOR SHELF

Distributors Spending More On IT,
But Still Wary Of Internet Trade

budgets for information technol-

ogy at a mean level of $150,000 for
last year, according to a survey by the
National Electronic Distributors As-
sociation (NEDA). The 1998 NEDA
Technology Survey was designed to
measure the distribution industry’s
application of technology, including
the Internet and Electronic Data In-
terchange (EDI).

The survey shows that the industry
still has concerns about doing business
on the Internet. Some 42.5% of re-
spondents said they are somewhat un-
comfortable with the prospect of con-
ducting business (for example,
electronic commerce) on the Internet.
Reasons given include security
(82.1%), cost, and inappropriate usage
(both cited by 30.8%).

Distributors are expanding their

Yet 45.2% of respondents believe
the Internet will be an important busi-
ness tool in the next year. The real
value of the Internet, in business, is for
communications, according to 52.9% of
the respondents. In fact, 80.5% of the
companies surveyed had a home page
on the Internet.

The survey shows that the indus-
try is also slow to adopt EDI. When
asked what percentage of purchase
order transactions are conducted
via EDI, the average answer
(among all respondents) was 11.5%.
Manufacturer members led distrib-
utor members, however, 21.5% to
12.3%.

Full survey results cost $59 for
NEDA members, and $79 for non-
members. Order from the association
at (312) 558-9114.

B Semiconductors Firms

Ink Distributor Pacts

Several recent agreements have
opened up new, or expanded, distribu-
tion channels for a range of semicon-
ductor products. Included are mixed-
signal ICs, gallium arsenide ICs, and
discrete devices.

Insight Electronics, San Diego,
Calif., is now handling the entire prod-
uct line for Cirrus Logic, San Diego, '
Calif. Insight has been distributing '
Cirrus’ Crystal line of high- perfor-
mance, mixed-signal ICs for consumer -
electronics, industrial automation, and
instrumentation since 1989. The new
agreement includes devices for WAN, |
LAN, intelligent “net-aware” commu- |
nications applications, and advanced :
multimedia chip solutions, both for PC
and home entertainment applications. !

Contact Insight at (800) 688-7718 or |
visit www.insight-electronics.com. :

TriQuint Semiconductor signed a .
representation and distribution agree- !
ment with MEMEC, Hong Kong, for '
the Hillsboro, Ore., manufacturer’s
RF, millimeter- wave analog, and | |
mixed-signal gallium arsenide ICs. .
The devices will be sold by MEMEC’s '
Unique Divisions in South Korea, le-
wan, China, and Hong Kong, while :
MEMEC Asia Pacific Ltd. will cover

Singapore, Malaysia, Thailand, In-
donesia, and the Philippines. TriQuint
said it chose MEMEC because of its
extensive infrastructure in Asia and
its central warehouse in Hong Kong.

Contact TriQuint at (503) 615-8900
or visit www.triquint.com.

Finally, Sager Electronics, Hing-
ham, Mass., has received North
American sales authorization for dis-
crete semiconductor products from
General Semiconductor Inec.,
Melville, N.Y. With its recent acqui-
sition of ITT Industry Inc.’s Discrete
Semiconductor Division, General
Semiconductor has more than dou-
bled its product market. The com-
pany is now revamping its distribu-
tion program to service this
increased customer base.

Contact Sager at (781) 740-2300 or
visit www.sager.com.

B Ada Development Systems

Distributed By DD(‘

DDC-I Ine., Phoenix, Ariz., is now
; the exclusive distributor for three
Ada development systems, formerly
known as Tartan Ada Development
Systems (TADS), from Texas Instru-
ments, Dallas, Texas. The agreement
with TI gives DDC-I the right to use,
distribute, support, maintain, and

modify the products, which target the
Intel 80960, MIL-STD-1750A, and
Motorola M68xxx microprocessors.

DDC-I announced that the new of- '
ferings strategically position the com- |
pany in the real-time, embedded mar- |
ketplace. The 80960 system completes |
the company’s suite of Ada develop-
ment tools for the Intel architecture.
The MIL-STD-1750A and M68xxx |
compilers provide mature, highly opti-
mized solutions for these chips, the ’
company said.

For more information, visit
DDC-T's web site at wnnw.ddci.com. ‘

W Crystal, Oscillator Maker
dy ds North American Reps

Eecliptek Corp., Costa Mesa, Calif., |
has added The Schoomaker Co., and
Beta Technology Sales Inc., to its list |
of manufacturer’s representatives for |
its quartz crystals and clock oscilla-
tors. Headquartered in Richardson,
Tex., Schoomaker serves Arkansas,
Oklahoma, and Louisiana. Beta Tech-
nology Sales is based in Itaska, I1]., l
and has two sales offices in Wisconsin.

“Schoomaker and Beta Technology '
are ideal strategic partners for
Ecliptek,” stated Steve Peak, national
sales manager. “It is clear that their
established relationships, innovative
business tactics, and professionalism |
will reinforce our business efforts in 1
these regions,” says Peuk.

For more information, contact
Ecliptek at (800) 325-4783, |
sales@ecliptek.com, or visit its web
site at wunv.ecliptek.com.

B NEDA Publishes Software |
Guide For Distributors
Distributors needing to buy new

business software can finally find

some help. The recently released 1998

edition of the NEDA Software Guide,

published by the National Electronic

Distributors Association, offers de-

tails on 23 suppliers. These suppliers

provide software for distributors, in-
cluding packages for customer ser-
vice, inventory control and manage-
ment, financial reporting and
management, and office automation.

Each company’s systems, services,

and software package features are

cross-referenced in a convenient ref-
erence chart. The guide was compiled
by BSW Consulting Inc.

To order the NEDA Software

ELECTRONIC DESIGN / MAY 25, 1998




ACTUAL
SIZE

Dc'Dc cOnverters

ovDC
Up to 500 -

» High Voltage for Pin Diode and
Laser Applications

e 100 to 5,000 VDC Outputs Standard!

» 200 Models, Standard!!

e 7 Input Voltage Ranges, 5-380 VDC

o Surface Mount and Thru Hole
Mounting

o Military-Cots-Industrial Models
Available

o Stock to One Week Delivery
Special Voitages Available, 2-4
Weeks ARG!!!

New Series MV
Up to

500VDC Output

* All Military Components

o -55 ta + 85 Degrees Centigrade,
Operating Temperature Ambient
Standard!!

* Selected MIL-STD-883 Environmental
Screening Available

* Your Specific Military Requirements
Evaluated, No Cost!!

- See EEM

or send direct
Ior Free PICO Catalog.
’)-"—’ .‘ ,4 '.4

n NY cal/ 914 738- 1400
FAX 974-738-8225
P ' CO Electronics, Inc.

143 Sparks Ave , Pelhem, N.Y. 10803-1837

http://www.picoelectronics.com
READER SERVICE 104

DISTRIBUTOR SHELF

Guide, call the association at (312) 558-
9114. The guide costs $39 for mem-
bers, and $59 for non-members.

Bl Download Data,

Place Orders At Web Site

A new web-based tool, Quick-
Source, aims to dramatically cut the
time it takes design engineers to
source products. The site, found on
Hamilton Hallmark’s home page
(www.hh.avnet.com), contains more
than 100,000 downloadable data sheets.
It also features application notes on
| products available from the company’s
franchised suppliers. Designers can use
their credit cards to order prototype
quantities of the products.

“For many engineers, gathering
product specifications, and determin-
ing the right solution for their design,
can be a time-consuming and
painstaking process,” said Bill
Roeder, director of interactive mar-
keting for Hamilton Hallmark, Ingle-
wood, Calif. “QuickSource not only of-
fers all this information in a single
place, but then gives our customers
the opportunity to order prototype
volumes of product. It can signifi-
cantly reduce the amount of time en-
gineers spend sourcing and procuring
products, and ultimately help them
get their products to market faster,”
stated Roeder.

B Pioneer Strengthens Its
Position In IBH\ Market
Upon completing its acquisition of
Dickens Data Systems, Pioneer-Stan-
dard Electronics, Cleveland, Ohio, has
become a leading distributor of IBM
computer systems, peripherals, and
| service in North America. Dickens,
based in Roswell, Ga., is one of the
| largest North American distributors
’ of IBM’s mid-range products, with rev-
enues of about $347 million last year.
“Dickens Data Systems is an excel-
lent operational fit for our computer
| systems business, and further under-
‘ gic commit-
ment to accelerate growth in selected
markets worldwide,” announced
: chairman and CEO James L. Bayman.

r —

Compiled and edited by John
|| Novellino, Jrovellino@penton.
com, (201) 393-6077.
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Look for
these
important

additions to
your regular
issues...

May 25, 1998
ELECTRONIC DESIGN
AUTOMATION, FPGAs,
and PLDs Supplement

June 22, 1998
ANALOG
APPLICATIONS |
Supplement

August 3, 1998
1997 BEST OF BOB PEASE
Supplement

October 1, 1998
‘98 WIRELESS/PORTABLE
BEST PAPERS
Supplement

October 22, 1998
BEST OF IDEAS FOR DESIGN
Supplement

November 16, 1998
ANALOG APPLICATIONS I
Supplement

December 1, 1998
PIPS/EE PRODUCT NEWS
Supplement

...Check out
these handy
“keepers.”

Each is a

valuable addition
to your library,
and may even
help in your
next design
project.

ELECTRONIC DESIGN

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS




Need To Know What They Know?

Get To Know Penton Research Services

Somewhere out there are people who want to buy what you have to sell. From

the executive considering distribution alternatives — to the engineer looking for

asolution to a design problem — to the purchasing manager seeking new sources
of supply — each one is looking for ways to make his or her company more competitive.

The professionals at Penton Research Services can help you discover what they buy and why. from
whom — and even what they are looking for. Before you decide on a new product or marketing
effort. invest in the knowledge you can trust from Penton - a leader in business
information and communications for over 100 years.

When you need to know. get to know Penton Research Services.

You can start by asking for this informative brochure. today.
Penton Research Services
1100 Superior Avenue ¢ Cleveland. OH 44114-2543

Call: 216.696.7000 Toll-free: 800.736.8660 /

Fax: 216.696.8130

E-mail: research@penton.com

http://www.penton.com/corp/research Your Information Edge




DIRECT CONNECTION ADS

PROTO EXPRESS

THE HIGHEST TECHNOLOGY IN MULTILAYER PROTOTYPES

Impedance Control Boards
Buried & Blind Vias
Polyimide Multilayer

Full Body Gold

VISIT OUR |

PCMCIA

Metal Core & Thermobonded P(B's
Up to 22 Layers

Multichip Modules

OT NEW WEB SITE

1108 West Evelyn Avenue, Sunny vale, California 94086

Phone: (408)735 7137 - FA X: (408)735-1408 - MODEM: (408)735 9842
E-mail: protoexpress« internetmci.com

FTP Address: fip:protoexpress.com

HIGHEST OVERALL CUSTOMER SERVICE RATING

CIRCLE 417

11

...1rr:n

oo o
. P pe & Produmon

‘ lFRd/feﬂon/Nybrfﬁa'edzf:
® Selective & EonJabIQ Gblﬁ <

. )klm%& Buried Vios " I
. th«p on Bourd[PCMCIA —

%
i 4
1
|

=
<
Rl
=k
(=)

12
a4
P
ig

&7
o

~=e)
-
= 5
£3
-
<)

&

X Call (408) 432-8900

fax: 408.432.8998 « modem' 408.432.8999 « hilp://www.nexlogic.com

NEXLOGIC TECHNOLOGY CIRCLE 406

50W Ultra Compact
DC/DC Converter

This field-proven DC/DC converter is a complete
turn-key unit including input filter, hold-up capaci-
tor and output filter. Features include 200KHz
switching frequency, low component count, high
efficiency and reliability. Made in North America
these converters are conduction cooled and suit-
able even for servere environmental applications.
Virtually any input/output combination is possible.
Multi-output versions are available.

ABSOPULSE ELECTRONICS LTD.
110 Walgreen Road
Carp, Ontario KOA 1L0 CANADA
Tel: (613) 836-3511 Fax: (613) 836-7488
email: absopulse @absopuise.com

ABSOPULSE CIRCLE 400

ELEGTRONIC
DESIGN

New Products/Services
Presented By The Manufacturer.
To Advertise,

Call Judy Stone

At 201/393-6062

Informative full color catalog covers the complete
CONTREX Product Line. Descriptive 48 page cat-
alog details the complefe line of Digital Motor
Controls, Servo Motors and Amplifiers, and the
Reflex line of Electronic Components. Catalog
features technical data on all products, also con-
tains product specifications and application notes
on each product. For more information call:
1-800-342-4411 or write:

CONTREX® INC. , P.O.Box 9000, Maple Grove,
Minnesota 55311-9000 Fax 612-424-8734

ddds are_ e«
8:1 on s

Slots!!

© 8 or 4 Serial Porfson %

# PCT Plug and Play

MTo 115.2 Kbps across all 8 ports

@To 460.8 on fewer ports

& Windows 95 and NT drivers
Ideal for:

Test & Monitor Equipment Interfaces

Industrial Controls / Point of Sales

Remote Access Systems / More...

Computer Modules. Inc.
2350 Walish Avenue - Dept. EDNG8
Santa Clara CA 95051 USA
tel (408) 496-1881 fax (408) 496-1886
compumodules.com info@compumodules.com

L Card

CONTREX INC.

CIRCLE 401 |

| COMPUTER MODULES CIRCLE 402

| IRONWOOD

BGA SURFACE MOUNT
FEET

O Ironwood Electronics

CIRCLE 404
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REPEAT IT! REPEAT IT! IS YOURS!
R E P E AT IT, as to who gives you the best value?
ou've developed a strong image for | T Q

ur market and you'd like to advertise R

wr message in the industry’s strongest
iblication. The recent Adams Study| |
und that Electronic Design has the|
rgest average issue audience among

T
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ms-and Electronic Design was found to | | * Instant Quotes 2 Conpton CAD/DFM ,
» the leading publication for technical o yonesy A1 + Soid/ kel Sy

formation among design engineers.
ow’s the time to project your image and| |
rach the strongest specifying/buyer
Jdience in the industry-165,000 strong.
1at's 165,000 opportunities for qualified
ads. If you repeat your ad every issue |

* Electrical Testing * SMT & Thru Hole Assembly
* UL Approved

race CALL US TODAY AT 1-800-600-6611 408-748-9600
FAX: 408-748-1982 MODEM: 408-748-9605
Minc www.occutrace.com E-moil: info@accutrace.com

| _ACCUTRACE INC . CIRCLE 414 |

i2 times), you can have 4,290,000
»portunities all qualified. RELIABLE 0 ”gw’ 00 MIPS
& THE RIGHT ~
For more information, call ‘ ALWAYS ON E T
Judy Stone advertising e Single-
Board

representative at 201-393-6062 | ‘ B

Fax: 201-393-0204 Computer fodular /0 |
ELECTRONIC DESIGN SBC62| Modular /O and the state-of-the-art ‘C6201
DSP for the ulumate in speed and versatility.
199 ALENDAR * Full Windows ‘95/NT development
® Scored Panels ® UL Approved " are support
Single to Multilayers & Instant Quotes . mm x 7 '
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May 13 4/2/98
May 25 4/14/98 [
June 8 4/28/98 FREE!
June 22 5/12/98 130
July 6 5/26/98 Page
July 20 6/9/98 Catalog
August 3 6/23/98 || | Y ¢4 smil 1]l EYSS»” |0 cccccc-
August 17 7/7/98 “Optics
September 1 7/22/98 for
September 14 8/4/98 - Sy Industry”
October 1 8/21/98 Low power B T TTTIRIIT
October 12 9/1/98 RS-232borh 5 N I e ROLYN OPTICS supplies a!l types of “Off-the-
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November 2 9/22/98 Roal-t 3 J plus hundreds of othErs. Il from stpc{. pRolyn
November 16 10/6/98 Watchdog timer - — also supplies custom products & coatings in pro-
totype or production quantities. Write or call for
December 1 10/21/98 our free 130page catalog describirg J.)I(oducts &
December 14 11/3/98 + listing off-the-shelf prices. ROLYN ICS CO.,
VMQY:!E- 706 Arrowgrand Circle, Covina, CA 91722,
(626) 915-5707 & (626) 915-5717.
www.sbc2000.com
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|~ You modem Gerber Files to us
| before 9am, We Shi;I) the Boards
|~ SAME EVENING. Multi-Layer
NEXT DAY!

glng'e/Doub‘e/Mulh Loyer ored Pane

(847) 806-0003 / Fax: (847) 806-0004 / Modem: (847) 806-0008
www.imogineering—pcb.com / E-Mail: info@imagineering—pcb.com

| IMAGINEERING

! 'Electrical Battery
' |  Contacts & Terminals

* CAD design & prototypes
* Small multislide metal stampings

* Mechanical design & engineering
solutions for hard-to-make parts

¢ Manufacturer of custom parts

42 0dopea
N IR

QUOTES WITHIN 1/2 HR. OR 5% OFF

- | | N M\
we’ll any advertised ’- ‘
prlce But we won’t undersell

x/ \

‘~./' counts, you con count on
;\ ’lmagmeer 1ng inc. | | For further information:
€/ Always o step ohead i PaCC/\/C,_ Phone: 616 677-1268

...Remember, when TIME & QUALITY

0-1640 Lake Michigan Dr.  Fax: 616 677-1269
Grand Rapids, MI 49544  www.paccnc.com

PacCNC CIRCLE 40

CIRCLE 415

RELIABILITY PREDICTION

| SOFTWARE

ARE YOUR PRODUCTS RELIABLE?
RelCalc for Windows automates the reliabitity
prediction procedure of MIL-HDBK-217, or
Bellcore, allowing quick and easy reliability
analysis of electronic products on your PGC.
Very easy to learn & use: save time & money
| as you design for quality. Say goodbye to
tedious, error prone manual methods!

NOW SHIPPING: NEW VERSION 5.0

T-Cubed Systems, Inc.

31220 La Baya Drive, Suite 110
Westlake Village, CA 91362
Phone: 818-991-0057 Fax: 818-991-1281
E-mail: info@t-cubed.com

i Visit our web site for a FREE DEMO
1 www t-cubed.com

| T-CUBED SYSTEMS CIRCLE 412

1998
Direct Action Gard

Reach Over 130,000 Qualified Leads
With This Cost-Effective Medium.

BLACK &WHITE 1XRATE 3XRATE 6XRATE
Advertisers $2,956 $2,833 $2,732
Non-advertisers $3,181 $3,040 $2,906

2-Color, add $307 4-Color, add $612
BLECTRONIC DESIGN

INTERNET DATA ACQUISITION
. and control with Interdac 360/300

! out of the box

Design-in ready SBC for OEMs
HTTP access to live HTML pages
Self-contained Java Manager
Extensible SNMP agent on-board
FTP and Telnet access to RAM drive
Programmable UDP interface
C-interpreter for custom on-board

| control

8 Analog IN

8 Analog OUT

24 Digital 1/0

3 RS-232/485
10BaseT Ethernet
1 Meg ROM

1 Meg Flash

Up to 16 Meg RAM

_only 31500 _ |

(613) 748-1300 MARTINHO-DAVIS SYSTEMS
(613) 748-3972 (fax) OEM pricing available check us out on the web
www.interdac.com

MARTINHO-DAVIS CIRCLE 405

PRINTED CIRCUITS i I

FAST DELIVERY

COMPETITIVE PRICES
* UL APPROVED TO 94V40 |
* SINGLE.DOUBLE SIDED & MLB's '
* PRODUCTION QUANTITIES
* ARTWORK OR GERBER PILES
* THROUGH HOLE AND SMT BOARDS

Embedded

No Bus!

386X

* ELECTRICAL TESTING Single Board Computers
* FAST PHONE QUOTESS Serial. Parallel. Analog I/O. Opto 10, Reed
* QUALITY BOARDS & SERVICE Relay, Motion Control. RS-232/422 /485
P'ULSAR . Networks. FLASH Memory. LCD Displays.
AR PRANTY [NC -40 1o +85C . Software Drivers

9901 W. PACIFIC AVE
PRANKLIN PARK, IL 60131 .
CALL 847.233.0012 FAX 233.0013 s |

MODEM 847.233.0014 http://www.RLC.com
R WER SITH.

www.pulsar-inc.com R.L.C. Enterprises, Inc.
PULSAR CIRCLE 409 | | RLC ENTERPRISES CIRCLE 41(




DIRECT CONNECTION ADS

OUR BGA COOLER FAMILY

We off full li f
s Eor T B 150 9002 CERTIFIED

BGA, CBGA and PBGA
devices and 21 & 25mm :
PowerPC™ processors. Ch|p

The World Leader in
Quality Thermal Solutions

333 Strawberry Field Road
Warwick, Ri 02886
(800) 227-0254 = (401) 739-7600
mp aolcs . — Fax: (401) 732-6119

properipel A http://www.chipcoolers.com
CHIP COOLERS CIRCLE 416

w(Online

ON THEWEB
www.elecdesign.com

¢ CURRENT ISSUES OF ED

* QUICKLOOK-NEWS

* TECH LAB

* SUBSCRIPTIONS
MARKET RESEARCH

* BOB PEASE

» IDEAS FOR DESIGN

CVMXERIXERTIOS
Source Code Included « NO Royalties
80x51, 8051-XA, 80C251
80196/296, 80x86, Z80/180
80C165/166/167, ST9, ST10
68HC11/12/16, 68K, 683xx
H8300H, TLCS-900, ARM
M16C, SH, PowerPC &More

CAN Communications Layer
now available

Compilers Simulators Debuggers

Available for most of the above processors
Including 68HC05 & PIC16/17

CMX 680 Worcester Road  Phone: :;gg; e o7
Framingham, MA 01702 —

email: cmx@cmx.com
COMPANY UsA

WWW: www emx com

CMX COMPANY CIRCLE 419 SIGNATEC




SGS-THOMSON
IMICROEU'ECTRONICS]

1977
Service amd 7echnology

Okay, all thlc;gfe, }uhovjl_ . , \<

OCTH LI

Consider the following opportunities at our US
Corporate Headquarters located in Dallas, TX.

Analog Design Engineer

The chosen candidate will be responsible for
designing CMOS and BiCMOS integrated circuits
to support our key customers in the wireless
market. Qualified candidates will possess a BSEE
(MSEE preferred), coupled with 5 years of
relevant CMOS/BICMOS analog 1.C. design
experience for wireless applications. Knowledge
of RF design is a plus. Job Code: ED-ADE

ELECTRONIC DESIGN CAREER OPPORTUNITIES

ELECTRONIC DESIGN ENGINEERING CAREERS

RATES: $190 PER COLUMN INCH,
COMMISSIONABLE TO AGENCIES

MATERIALS

Ad material to:

Penton Publishing, Classifieds Dept.
Attn.: Jon Eggleton

1100 Superior Ave., Cleveland, OH 44114

SALES STAFF
Recruitment Sales Rep.:
Jon Eggleton
(800) 659-1710, (216) 931-9832
FAX: (216) 696-8206

Digital Design Engineer

The chosen candidate will be responsible for designing integrated circuits
using the latest CMOS technology - 0.25 um and below, which will require
block architecture, desiFn simulation, synthesis, P & R, and post layout timing
verification. The qualified candidate will possess a BSEE (MSEE preferred)
coupled with 3 years of relevant experience in the digital design of
semiconductors for wireless applications. Working experience with high level
languages such as VHDL/Verilog, synthesis, and Place and Route tools is
essential. Job Code: ED-DDE.

Marketing Development Engineer

The chosen candidate will be responsible for developing new semiconductor
activities in the field of wireless communication in North America. Qualified
candidates will possess a BSEE (MSEE preferred) coupled with 5 years of
relevant experience in marketing semiconductor for wireless applications or
systems architecture or arplications for cellular hones/&agers. Some traveling
in the US and Europe will be required. job Code: ED-MDE

Please mail/fax your resume (referencing the appropriate job code), with
salary history 10: SGS-THOMSON Microelectronics, Inc., Attn: Sr.
Professional Recruiter-(Insert Job Code), 1310 Electronics Dr., MS 776,
Carrollton, TX 75006; FAX: (972) 466-7196; e-mail: <jobs@st.com>. We are
an Equal Opportunity Employer.

Personnel

Resources . ono .

Positions Available

¢ RF / Analog & Digital Circuit Design
® Hardware / Software Design
® Cellular / PCS System Design

Send resume to address below

ALL LEVELS OF POSITIONS FILLED GLOBALLY

*** Employer Inquiries Invited ***

700 W. Pete Rose Way, Suite D-1
Cincinnati, OH 45203
Phone 513-241-8543 Fax 513-241-9397
E-Mail: careercom@aol.com
Web: www.personnel1.com

Evolving Technologies For Planet Earth

Success.

You.

We connect the dots.

At Visteon, making connections is what we're all about. Not onlf
with our engineering systems staff. but with our customers as well.
That's why we're looking for the type of person who will embrace the
limitless realm of possibilities that can propel a customer’s business. ~ ® C proficiency

And view such an endeavor as an exciting, new frontier. A person ¢ Familiarity with microprocessor architecture and
who believes that when part of a global company, “going to the ends Erogrammins

of the earth” is an attitude that’s all in a day’s work. The result? o Experience with Motorola, Texas Instruments, or Intel
Ultimate success for your customers. And for you. microprocessors

* BS, MS, or Ph.D. in Computer Science, Computer
Engineering, or Electrical Engineering.
¢ 2+ years embedded or real-time development
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Software Engineers - Embedded Systems

Technology drives our products, our company and our industry. This
is your chance to discover how it can drive your future. Our explosive

rowth has created opportunities for software engineers in a num-
Eer of areas. Engineers with experience in real time control, audio
systems, security. engine control, RF communications. embedded
systems, or Windows CE are welcome. Our engincers work in small
groups to design and develop the finest electronics for automobile
manufacturers throughout l[:e world.

We encourage all engineers with the following qualifications to join
our team in southcast Michigan and see the possibilities!

See the possibilities”

www.visteonet.com

Visteon offers excellent compensation and benelits. Qualified can-
didates should submit their resumes to: Human Resources
Customer Operations Salaried Recruiting, Code:
USAVPTEDGN, P.O. Box 0520, Allen Park, M 48101-
0520. Fax: 313-337-2967.

By choice. we are an Equal Opportunity Employer.

“= Visteon®

An Enterprise of Sont Motor Company.,




We can offer
you-a world of
opportunity.

And one of the best places in
the world to Work and play.

With innovations that are driving an incredible array of
important technologies, Motorola Semiconductor Products
Sector can offer careers with virtually endless possibilities
You'll experience the challenge of advancing the state-of
the-art in everything from cellular phones to automobiles.
And with our Phoenix, Arizona location, you'll find so man
rewards away from work. Phoenix is one of the country's
fastest growing cities with all of the major metropolitan
amenities, unlimited recreational options and a great cost
of living, too. If all of this sounds like the kind of place you'd
like to build your career around, consider the following

Mixed Signal/Data Converter Design
Engineers

Will work with BICMOS and CMOS processes. Must be
familiar with Spice/Verilog, behavioral modeling and one
or more software methods. Knowledge of precision ana
log layout preferred. A strong Data Converter background
is essential.

Mixed-Signal IC Design Engineers

Will design CMOS and BiPolar circuits such as ADCs
DAC:s filters and charge pumps for wireless appications.
Knowledge of BiPolar, CMOS, Cadence and Verilog is
required.

Data Converter/Mixed Signal Design
Managers

Will develop product roadmaps for data converters and
communication circuits. Involves BICMOS and CMOS
processes. Should have experience leading a team of
analog and digital design engineers. BS/MSEE required.
Must be familiar with Spice/Verilog. Should be familiar with
precision analog layout techniques. A strong Data Converter
background is essential.

Product/Test Engineers

Responsible for test program development including test
time optimization on LTX and DTS testers. Will work with
customer analog products. Reqguires a BSEE with 2
years engineering experience. Knowledge of LXT and/or
DTS test systems desired.

Test Engineers
Working in the Probe and Test development groups, you
will be responsible for test program transfers form
Product/Test groups to Probe Test Floor area. Activities
will include device, and test hardware/software correla
tion, crobe hardware debug, development of the test pro-
gram/process and establishing a viable manufacturing
test process. Requires a BSEE or related degree, and
5 years experience in test engineering and software
development with emphasis on product test.

Analog Applications Engineers

Will apply knowledge of analog design (2Mhz and below) in
suppcert of our Field Programmable Analog Array. Tasks may
nclude library/macro development, device benchmarking,
ustomer support and interaction with next generation

product and software development teams. Requires solid

experence in low frequency analog system design.

In addition to the lifestyle advantages of our Phoenix location,
we offer an excellent compensation and benefits package,
including 401(k). For consideration, please submit your
resume (indicating position of interest) to: Motorola SPS

Sourcing, Dept. SPS-817, 1438 West Broadway, Road,
Suite B-100, Tempe, AZ 85282, Fax (602) 921-1715.

Email: R4669C@email.sps.mot.com. All resumes are
electronically OCR scanned, processed and distributed.
An Equal Opportunity/Affirmative Action Employer. We

welcome and encourage diversity in our workplace.

@ MOTOROLA

Semiconductor Products Sector
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** Now you can team
~ SHARC™ processing
) “power with over 50 high-
e performance peripherals!
Pentek’s 4288 Multi-SHARC 1/0
™ " " Processor has interfaces to SHARC link
“  ports, SHARC serial ports, TMS320C40 comm-
s~ unication ports, the MIX mezzanine bus and a
& VME64 master/slave interface. What's more, the
*.4288's PowerQUICC controller manages VME and system
tasks, and offers both ethernet and RS-232 connections.

Choose from Pentek’s legendary array of
world-class I/0 products including:

e A/D and D/A Converters
¢ Digital Receivers
* T1/CEPT Transceivers
¢ SCSI Adapters
e Serial and Parallel Interfaces

In addition to incredible I/0 solutions, the
4288's SHARCPAC mezzanine delivers
scalable processing power ranging from
a single SHARC for simpler systems, up
to as many as seven SHARCs for
840 MFlops of peak DSP horsepower!

Pentek’'s Model 4288 is backed by the
best. The best software —SwiftNet
communication drivers, emulators,
compilers, libraries and real-time
operating systems —and the
best applications support, with
personal telephone assistance and
exclusive customer access to Pentek’s
online Internet Knowledgebase.

For your Pentek Model 4288 information kit, call today:

201-818-5900, ext. 520

Pentek, Inc., One Park Way, Upper Saddle River, NJ 07458 * 201-818-5900  Fax: 201-818-5304 ¢ e-mail: info@pentek.com ® Web: www. pentek.com
Worldwide Distribution and Support

SHARC is a requsiered trademark of Analog Devices. Pentek a1d Swilthet are registered trademarks of Pentek, lnc.
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COSTS =v- 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

Part No Hub Ports  1/0s (max) Packages PPt
design tools —including a $99 Starter Kit (evaluation board |CY7C830/1/2x O 16 PDIP/SOIC  Low-Speed Periphs
. X CY7C634/5xx 0 40 PDIP/SSOP  Low-Speed Periphs
shown). Cypress USB: Making USB Universal™. Call 800 858 1810 | cv7cea0/ixx 0 35 SOIC/SSOP  High-Speed Periphs.|
for your free #T040 USB literature kit or to order the #T041 | CY7C850/1xx 477 22 PDIP/SOIC/SSOP  Generic Hubs
CY7CE60/1x 4 39 PDIPISOICISSOP, phionSPeed

CY3640 Starter Kit. Or see us at www.cypress.com/usb.

S, CYPRESS

BY ENGINEERS. FOR ENGINEERS™





