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LCR Meter S starting at $ 995

e MeasureR, L, C,Qand D LCR meters from SRS provide the best value
in component testing with up to 0.05 % basic

* Up to 0.05 % basic accuracy accuracy, an easy-to-use interface, and a full

e Kelvin clips, SMT tweezers, BNC adapters complement of features and adapters. You
won’t find a better value in any comparable
* RS-232, GPIB and Parts Handler interfaces product. See for yourself...
SRS Quadtech SRS Agilent
SR715 1715 SR720 4325
Frequency 10kHz 10kHz 100kHz 100kHz
Accuracy 0.2% 0.2% 0.05% 0.1%
GPIB opt. opt. std. std.
Price $995 $1360 $1495 $3850

S RS Stanford Research Systems, Inc. Phone: (408)744-9040

1290-D Reamwood Avenue, Sunnyvale, CA 94089 www.thinkSRS.com
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17 YEARS IN A ROW!

#1 Breadth of Product Line

#1 Availability of Product ) ) ) )
#1 On-Time Delivery Quality Electronic Components, Superior Service
#1 Responsiveness

#1 Overall Performance

Digi-Key Corporation purchases all product www.digikey.com
directly from its original manufacturer. 1.800.344.4539

*Source: EE Times Distribution Study, August 2008
© 2008 Digi-Key Corporation 701 Brooks Ave. South ¢ Thief River Falls, MN 56701 « USA



SERDES-Capable FPGA Solutions for Wireless and Wireline Applications

LET LOW POWER GUIDE YOUR WAY.

INTRODUCING THE ECP3™ THE LOWEST-POWER
SERDES-CAPABLE FPGA IN THE INDUSTRY.

* Built for high-speed communications protocols, the ECP3 helps you keep your power budget
down, and applications features high. At half the power and half the price of competitive devices,
now you can do more with less.

Learn more about the ECP3 family at:
latticesemi.com/ecp3

©2009 Lattice Semiconductor Corporation. All rights reserved. Lattice Semiconductor Corporation, L (& design), Lattice (& design), LatticeECP3, ECP3 and specific product designations are either registered trademarks
or trademarks of Lattice Semiconductor Corporation or its subsidiaries, in the United States and/or other countries. Other marks are used for identification purposes only, and may be trademarks of other parties.



The 2009 DSP
Directory:
Dig into DSPs

This repository of
embedded-signal-
processing resources
will help you find the best proces-
sor candidates and development
tools for your project.
by Robert Cravotta,
Technical Editor

Driving the
convergence between
fixed and mobile
communications into
the mainstream

Sustainable consum-
er demand for con-
verged Wi-Fi-plus-cel-
lular applications and services will
depend on carrier-grade FMC
services that deliver a good end-
user experience. Before it can
achieve these benefits, however,
FMC products need to deliver the
same quality as today’s cellular-
only services. by Graham Celine,
Azimuth Systems, and Sandy
Fraser, Agilent Technologies

IDEAS
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Limit switches control dc-motor H bridge

contents

3.0.09

Designing for ROHS:
Select the right lead-
free-connector design
for heat-sensitive
applications

The removal of lead-

based alloys, which

manufacturers com-
monly use for solder and plating,
has been a main area of concern
for engineers designing ROHS-
compliant electronics. Learn how
lead-free alternatives and their
associated increase in reflow tem-
peratures affect connector reliabil-
ity and performance.

by Don Brinkman, Molex

Microcontroller converts digital-temperature-sensor readings without floating-point
arithmetic

Discrete-component buck converter drives HB LEDs

Drive a single-coil latching relay without an H-bridge circuit

Implement a clip-detection circuit for BTL Class D amplifiers

MARCH 5, 2009 | EDN 3



120 Watts

1/32 Brick Footprint

48 V : 12 V Bus Converter for Server, ATE, Telecom, and Industrial Control
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48V :12 V Bus Converter Performance:
V-l Chip vs. Competition
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BCM Model Vin Vour Output Efficiency
Number Package Range Range Power (%)
) V) (W)
VIBO101THJ Half 38 — 55 Vdc 12.0 120 W 94.5
B0O48F120T30 Full 38 — 55 Vdc 12.0 300 W 95.1
B048F096T24 Full 38 — 55 Vdc 12.0 240 W 96.2

.0 0.26" (6.6 mm)
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FACTORIZED POWER

For designers working IBA applications
in server, ATE, telecom, industrial
control, etc., VIBO101THJ offers layout
flexibility, reduced power converter
footprint, and easy design for fast
time-to-market.

¢ 4x smaller than previous best bus
converters

¢ Simple design for fast time-to-market

¢ High efficiency

* Powers standard 12 V POL
converters

¢ 16x capacitance reduction feature

Call 1-800-735-6200
(US & Canada only) to order.

vicorpower.com/vichip

Products in mass production and available from stock

[WP VICOR

800-735-6200

vicorpower.com/bcm-half/edn




contents 2 500

se /%\@

LED chip sets help pico projectors Embedded switch boosts mobile communications

bring big displays to small devices 20-GHz-bandwidth real-time-sampling digital

Scope-based audio-bus, power-analysis tools scopes boast new features

target embedded-system designers Research Update: Point cooling advances for hot

Deploying intelligent networks ICs; Researchers create speedy, rugged carbon-

Bourns hot-dips trimmers to eliminate tin whiskers nanotube memory
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Dimmable Oftline
Evaluation Systems

from ASIC Advantage

Featured Components v Available May ‘09 v

IPS402—LED Buck Controller

® Proprietary technique for feedback to PFC stage to maximize
duty cycle and efficiency, while minimizing magnetics

® Proprietary current feedback technique to reduce flicker and
improve stability in dimmable systems

Samples available now

AAL404—Phase Cut Dimmer
Proprietary system noise reduction features enabling:

* Read of the input ac signals for phase angle dimming
(leading or trailing edge dimmers)

* Provide user adjustable PWM frequency, thresholds, and other analo
output signals proportional to the input phase, which combined wit
proprietary circuit techniques, enable low duty cycle dimming and
start-up (use license granted with component purchase)

* Non-linear phase to dimming signal transfer function for matching
incandescent performance

Samples available Q2 ‘09 * > 80% efficiency, > 90% power factor (120V input)
AAL406—LED String Fault Monitor e Simplest dimmable solution for single string
Proprietary design/features enabling: * Open bypass, open/short fault monitor

* Monitoring/protection (shorts detected, bypass opens) for 3 LEDs

* Cascodeable connection for extended strings of LEDs, providing
protection & fault signal

Samples available Q2 ‘09 NRENACK

AAL4T2 )\ e
Faults
% \ AAL406 ‘ \
PFC ®‘ Faults :  —
02
k
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Buc ]

AAL404

_—
IPS402
Buck
Dimming -

Customizable Options v

AREN AV
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et @‘- Faults

AAL404

Dimming

For samples and additional information,
go to http://loci.asicadv.com/AAEV4AXEDN
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EXPANDED ENGINEERING COVERAGE PLUS DAILY NEWS, BLOGS, VIDEO, AND MORE.

Check out these Web-exclusive articles:

Universal-submodule concept cuts
1/0-design costs, time to market
FPGA technology is at the heart of the
universal-submodule concept that allows
system designers to incorporate unique
I/0 functions into a standard mezzanine-
card format.
www.edn.com/article/CA6615159

Tech salaries increasing,

despite economy

“It's going to be tough sledding for tech in

the near term, but we highly doubt it will be

as challenging as it was in the dot-com/

Y2K bubble;" says Dice.com’s Tom Silver.
www.edn.com/article/CA6637653

Wind power, telecom-energy usage,
plus solar hitting bottom
www.edn.com/090305toca

In EDN's Prying Eyes, we peer inside
an end-user consumer gadget, a refer-
ence design, or any other interesting
electronics-enabled thing we can get
a good look at. Unlike your average
bill-of-materials teardown, Prying Eyes
aims to illuminate the tough design
decisions the engineers responsible for
the design had to make. Check out the
entire archive of Prying Eyes.
=>www.edn.com/pryingeyes

o -
B B |

A selection of recent articles receiving
high traffic on www.edn.com.

The ATSC coupon-eligible converter
box: a consumer-electronics case study
The pending NTSC shutoff has US con-
sumers clamoring for rebate-eligible hard-
ware that will stave off the loss of over-
the-air television. How do manufacturers
distinguish themselves from opponents
in such a hypercompetitive market?
www.edn.com/article/CA6632369

DisplayPort versus HDMI:

Do we really need two digital-display-

interface standards?
www.edn.com/article/CA6594089

Intel invests $7 billion in US manu-

facturing, supports 7000 jobs as it

looks to 32 nm
www.edn.com/article/CA6636226

Top 10 OEMs consume a third of all
semiconductors, Gartner reports
www.edn.com/article/CA6635915

DSP-directory

? gold mine
Technical Editor Robert
Cravotta's annual direc-
tory of DSP devices
and cores is impres-
sive in print (pg 28),
but take a look at the
megasized online version.
It includes tables that allow you to do
side-by-side product comparisons and
select just the right device for your
project. Dig in; who knows what hidden
treasure you'll uncover?
=>www.edn.com/dspdirectory

Out of Time
for Your

POL Design?
®

Solve your current upgrade
needs with IR's common footprint

Sup/RBuck™ Integrated Regqulators
for consumer applications

12A/14A
TA/9A J
IR3801 IR3801A
4A/6A
IR3802
OCP, TSD
Sup/RBuck Advantages:

* Common scalable footprint
for all devices up to 14A

¢ Enables 12V single input
voltage operation

e Design simplicity without
performance trade-offs

¢ Ease of system integration and

implementation for lower risk
and faster time-to-market

For more information
call 1 800 981 8699 or visit us
at www.irf.com/dcdc

International

Rectitier

THE POWER MANAGEMENT LEADER
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EDN.COMMENT

BY PAUL RAKO, TECHNICAL EDITOR

Time for a change in patent law

he inventions of Scottish inventor and engineer James
Watt in the late 18th and early 19th centuries led to the
improvement of the steam engine and, ultimately, to the
Industrial Revolution. So, it was with sadness that I read
recently that he played the patent system like a violin to
make himself rich with licensing fees while suppressing im-
portant improvements. This behavior continued until the time limits on
the patents ran out, at which time a huge surge of innovation pushed

England into the industrial age and
provided plenty of tax money in the
process. Economists Michele Boldrin
and David K Levine make these ob-
servations in their free online book
about the difficulties of intellectu-
al-property law (Refer-
ence 1). In a more re-

cent example, the late
inventor Jerome Lemel-
son emulated Watt’s be-
havior: “He didn’t invent
anything new; he simply
looked for technical trends
and submitted overstuffed
claims that baffled patent
examiners” while raking in
nearly $1.5 billion in licens-
ing fees and royalties, accord-
ing to a 2001 article (Reference 2).

[ don’t think that everything should
be free. But a 20-year government-en-
forced time limit on patents imposes
a long monopoly for the patent hold-
er and does not promote the arts and
sciences, as the Constitution of the
United States says it should: “To pro-
mote the Progress of Science and use-
ful Arts, by securing for limited Times
to Authors and Inventors the exclu-
sive Right to their respective Writings
and Discoveries” (Reference 3).

| MARCH 5, 2009

One of the biggest
problems with the
patent system is
that it forces
the govern-
ment to pick
a winner.

Contrary to what
you might think, pat-
ent laws are not in
place to help the

little guy; they exist
to concentrate power in multi-
national corporations. I'm not saying
that you shouldn’t be able to get a pat-
ent. I'm just saying that, if the Consti-
tution authorizes patents to promote
the arts, then the term should be clos-
er to one year than to 20 years. This
fact should be obvious to anyone who
has kept track of modern technology.
The Betamax-versus-VHS videotape
battle happened because each com-
pany had patents that it wanted to
incorporate into the next world stan-
dard. We have seen a rehash of this

scenario in the Blu-ray-versus-HD-

D9

DVD (high-definition-digital-video-
recorder) battle, which companies are
fighting not to benefit consumers but
to reap the monopoly of profits from
the suite of patents in the systems. In
another example, we are soon going to
be converting to a needlessly complex
and outmoded digital-TV standard
that is subject to interference because
those who conspired to shove it down
our throats were interested not in giv-
ing us the best technology but instead
in tying up the scheme with their pat-
ents so that they can make licensing
revenue for 20 years.

One of the biggest problems with
the patent system is that it forces the
government to pick a winner, and the
winner takes all. It is proper to cred-
it a Texas Instruments employee, the
late Jack Kilby, with important contri-
butions to the integrated circuit. But
the late silicon-transistor pioneer and
Fairchild co-founder, Jean Hoerni,
and the late Bob Noyce, co-founder
of both Fairchild and Intel, made con-
tributions just as essential as Kilby’s to
the modern IC.

The US patent system was broken
from the start, if only because we em-
ulated the British system, as the Watt
story so superbly demonstrates. If we
want to boost the economy and make
a lot of jobs for engineers, the best
thing we could do is severely limit the
terms of patents and make them more
difficult to obtain.EDN

REFERENCES

il Boldrin, Michele, and David K
Levine, Against Intellectual Monopoly,
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mixed-signal systems
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INNOVATIONS & INNOVATORS

LED chip sets help pico projectors
bring big displays to small devices

Dico projectors, LED-based devices small
enough to fitinto an MP3 player or even

a slightly oversized cell phone, were
prominently on display at the CES (Consumer
Electronics Show) in Las Vegas both this year
and last. The obvious use for this type of pro-
jector is to show impromptu screenings of your
YouTube videos or in-your-face slide shows to
a group of friends—in the same way that you
currently use full-sized projectors. Unlike the
large projectors, however, pico devices can
make any surface a sign, an art installation, or
a call to action and thus may usher in entirely
new applications.

An example of a dedicated pico projector
is the GP1 from BenQ. The GP1 uses the
Luminus PhlatLight LED PT-39 chip set, which
includes one red, one green, and one blue LED
on each chip of the three-chip
set. The chip set works with
handheld-projection devices
with microsized displays rang-
ing from 0.4 to 0.55 in. wide.
The GP1, for example, provides
100 lumens of light to project a
10- to 80-in.-wide image onto
a nearby wall or screen and
boasts a 20,000-hour “lamp”
life. The BenQ GP1 pico pro-
jector will be available in March
for $499.

The PhlatLight LED
PT-39 chip set from
Luminus replaces arc
lamps in projector sys-
tems, including pocket-
sized pico projectors.

| MARCH 5, 2009

With its DLP (digital-light-processing)
chips, Tl is also addressing the pico-projector
market. The MEMS (microelectromechani-
cal)-based light-switching engines power
the company’s current generation of pro-
jectors. The company recently announced a
pico-projector development kit that includes
a DLP pico-projection engine, a power sup-
ply, the necessary video cables, and a three-
LED light source. The kit interfaces with the
Beagle Board, which employs a TI OMAP
(open-multimedia-application-processor)
35x running Linux. The kit sells for $349; the
Beagle Board sells for $149.

—by Margery Conner

BenQ, www.beng.com.

Luminus, www.luminus.com.

Texas Instruments, www.ticom.

| EDITED BY FRAN GRANVILLE

—EMS manufacturing manager
and EDN reader Scott McKee, in
EDN'’s Feedback Loop, at www.
edn.com/article/CA6632369.
Add your comments.




Scope-based audio-bus, power-analysis
tools target embedded-system designers

ektronix has announced
a triggering-and-analy-
sis module for serial-

digital-audio buses and a new
power-analysis module. The
modules plug into the compa-
ny's DPO (digital-phosphor-
oscilloscope) 3000 and MSO
(mixed-signal-oscilloscope)/
DPO4000 Series and enable
the use of analysis capabili-
ties that reside in the firmware
of the instruments, which offer
bandwidths as high as 1 GHz
The capabilities automate mea-
surement-and-analysis tasks
on digital-audio buses and
switch-mode power supplies,

Plugging a power-measurement-and-analysis module into this mixed-signal
scope—from a series that offers bandwidths to 1 GHz—unlocks capabili-
ties that reside in the instrument’s firmware and enables the scope to
perform a variety of automated measurements on switch-mode power sup-
plies. A similar module can transform the same scope into a sophisticated

simplifying and speeding trou-
bleshooting and debugging of
new designs.

Switch-mode power sup-
plies require several special-
ized tests that take both time
and expertise. The DPOxPwr
module incorporates auto-
mated features that quickly
perform these tests without
complicated programming.
Similarly, the DPOxAudio mod-
ule addresses the needs of
designers who integrate digi-
tal-audio capabilities into prod-
ucts such as toys, gaming sys-
tems, mobile phones, and pro-
fessional-recording consoles.

debugging tool for several serial-digital-audio buses.

DILBERT By Scott Adams

These designs use IS (inter-
IC-sound) and TDM (time-divi-
sion-multiplexed) serial-bus
protocols. For efficient debug-
ging, the DPOxAudio module
instantly decodes the proto-
col, time-aligns the waveform
and decoded-packet data on
the scope display, and then
automatically triggers on and
searches for packet-level con-
tent that you specify.

The integrated protocol-
specific analysis modules and
the host oscilloscopes’ Wave
Inspector search/navigation
tool set and TekVPI (versatile
probe interface) combine to
transform the scopes
into powerful acquisi-
tion, display, and anal-
ysis tools for rapidly
growing market seg-
ments and to enhance
the productivity of
embedded-system
developers. You install
the modules directly
into the oscilloscopes,
and they provide one-
button automation
without the need for
special interfaces or
external PCs.

The power-analy-
sis module simplifies
the probe-deskewing
steps that precede
power measurements
and automates such

CEO VISITS

WE BOUGHT OUR
COMPETITOR AND WE
PLAN TO INTEGRATE
THEIR PRODUCT LINE

INTO OURS.

scottadams@aol.com

www.dilbert.com

DID ANYONE TELL YOU
THAT THEIR PRODUCTS
ARE WORTHLESS PIECES
OF GARBAGE? MAYBE
THAT'S WHY THEY SOLD
THE COMPANY.

I-17-0¢  © 2006 Scott Adams, Inc./Dist. by UFS, Inc.

I MEAN
CONGRATU—
LATIONS.

measurements as power qual-
ity, switching loss, harmonic
content, SOA (safe operating
area), modulation, ripple, and
voltage/current-slew rates.
One button initiates the tests,
and the oscilloscope’s screen
displays the results. Embedded-
system designers who rarely
deal with power measurements
can obtain the same accurate,
repeatable results as power-
supply experts.

The audio serial-triggering-
and-analysis module provides
insight into serial-bus behav-
ior. It decodes and triggers on
user-defined packet content
and then displays the results
as time-correlated waveforms
and data packets. The module
automatically decodes packet
streams in the 12S, LJ (left-
justified), RJ (right-justified),
and TDM audio-bus formats.
Using the oscilloscope’s Wave
Inspector tools, you can search
packet-level content, mark
points of interest, and then
navigate among these points
with the Next and Previous
keys and the Pan/Zoom knob.

Both of the new application
modules are compatible with
the four models in Tektronix’s
MS04000 Series, the three
models in the DP0O4000
Series, and the six models in
the DPO3000 Series. US list
prices for the DPOxPwr power-
measurement-and-analysis
module start at $1290, and
prices for the DPOxAudio
serial-triggering-and-analysis
module start at $990. In addi-
tion, the manufacturer offers a
25% discount on a bundle that
includes—in a hard-sided car-
rying case—the power module
and a selection of power-mea-
surement probes and accesso-
ries from the company’s broad
line.—~by Dan Strassberg

Tektronix Inc, www.
tektronix.com, www.tektronix.
com/power.
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Deploying intelligent networks

exponentially as more and

more users employ high-
bandwidth applications, such as
on-demand, real-time video. As
network data rates approach
and exceed 10 Gbps, current
communications-processing
strategies are becoming inad-
equate. A recent article details
plans to enable the deploy-
ment of intelligent networks at
these high data rates (see “The
evolution to network-flow pro-

|nternet traffic is growing

cessing: enabling the deploy-
ment of intelligent networks
at 10 Gbps and beyond,” EDN,
Dec 5, 2008, www.edn.com/
article/CA6619896).
According to the article’s
author, Nabil Damouny of
Netronome Systems, with the
explosion of Internet traffic,
including bandwidth-hungry
video, and the ever-increasing
need for security, communica-
tions equipment must be con-
tent- and application-aware

at many points in the enter-
prise and carrier networks.
Traditional network-communi-
cation processors are inade-
quate for meeting the require-
ments at such sustained line
speeds. Hence, a heteroge-
neous multicore, multiprocess-
ing architecture is necessary
to meet the performance and
power requirements.

—by Warren Webb
~Netronome Systems,
www.netronome.com.
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Line-speed performance from access aggregation toward the core is quickly approaching 10 Gbps

and beyond.

Bourns hot-dips trimmers to eliminate tin whiskers

3

RILE TRy ol ()

A matte-finish tin plating, although ROHS-com-
pliant, can grow dangerously long tin whiskers
(a). Bourns' switch to a hot-dipped tin-plated
surface on its trimming-potentiometer leads
virtually eliminates tin whiskers (b).

MARCH 5, 2009

Tin whiskers—electrically conductive, crystalline
structures that grow from surfaces on which tin
is the final finish—have been the bane of elec-
tronic products since 2007. During that year,
a European ROHS (restriction-of-hazardous-
substances) directive essentially banned the
use of lead in many electronic devices because
tin whiskers can cause short circuits, interfer-
ence, and unreliability. To virtually eliminate tin
whiskers in its trimmers, Bourns’ line of ROHS-
compliant ceramic-metal-wire-terminal trimming
potentiometers now uses a new, hot-dipped
tin-plating process. Although the process costs
more than the matte-finished leads the com-
pany previously used, Bourns is not passing the
additional cost on to customers, seeing it as an
opportunity to gain market share.

—by Margery Conner
~Bourns, www.bourns.com.

EMBEDDED SWITCH
BOOSTS MOBILE
COMMUNICATIONS
Targeting rugged, com-
munication-intensive ap-
plications in transportation
and other mobile-system
environments, MEN Micro
recently introduced a 3U
CPCI (compact-peripheral-
component-interconnect)-
managed Ethernet switch.
The F302 features eight
fast-Ethernet channels on
the front panel using
RJ-45, M12, or D-Sub
connectors and an op-
tional channel accessible
through the rear J1 con-
nector for fast and secure
communications within an
embedded system.

The F302 offers an oper-
ating temperature of —40
to +85°C and soldered
components to resist
the effects of shock and
vibration. The F302 sup-
ports full- and half-duplex,
high-speed, nonblocking
store-and-forward switch-
ing, and autonegotiation
as well as Layer 2 switch-
ing. Prices start at $987.
For more details on this
switch, go to www.edn.
com/090305pa.

—by Warren Webb

MEN Micro, www.
menmicro.com.

The F302 switch features
eight fast-Ethernet channels
on the front panel and an
optional channel accessible
through the rear J1 connector
for fast communications in an
embedded system.




TAPE-OUT COMES A LOT FASTER

WITH CALIBRE nmDRC.

INTEGRATED SYSTEM DESIGN + DESIGN FOR MANUFACTURING + ELECTRONIC SYSTEM LEVEL DESIGN + FUNCTIONAL VERIFICATION

Calibre” nmDRC | There's nothing like having an advantage when you're racing to market.

That's exactly what you get with Calibre nmDRC. Widely recognized as the world's most popular

physical verification solution, Calibre’s hyperscaling architecture produces the fastest run times Menbr
®
available. To accelerate things even more, Calibre nmDRC adds incremental verification and Grqphls

a dynamic results-viewing and debugging environment. Designers can check, fix and re-verify THE EDA TECHNOLOGY LEADER
DRC violations in parallel, dramatically reducing total cycle time. Start out and stay ahead of the

pack. Go to mentor.com/go/calibre_nmdrc or call us at 800.547.3000.
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20-GHz-bandwidth real-time-sampling
digital scopes boast new features

‘ektronix has announced
the high-performance
DPO (digital-phosphor-

oscilloscope) 70000B and
DSA (digital-serial-analyzer)
70000B. Offering the high-
est four-channel bandwidth
in real-time oscilloscopes, the
new B models also provide
greater ENOB (effective num-
ber of bits) than did their pre-
decessors. Adding to the inno-
vative Pinpoint Trigger system,
the models also provide hard-
ware-based pattern triggering
for advanced serial-data-bus
speeds to 5 Gbps.

In addition, new upgrade
options through the Tektronix
SpeedBooster upgrade pro-
gram enable users to upgrade
their scopes’ bandwidth from 4
GHz to 6, 8, 125, 16, and 20
GHz. As a result, you are able
to minimize your initial invest-
ment by purchasing only the
instrument bandwidth you need
today and can easily increase
that bandwidth as test require-
ments change.

All channels of the DPO/
DSA70000B oscilloscopes
simultaneously support high
bandwidth, deep memory, fast
sample rate, and fast wave-
form capture. You can use the
units to debug signals whose
data rates are as high as 12
Gbps on each of four lanes.
This capability is ideal for use
in developing and testing multi-
lane, high-speed serial-data
applications, including PCle
(peripheral-component-inter-
connect-express) 3, 6-Gbps
SATA (serial advanced-technol-
ogy attachment), SuperSpeed
USB (universal serial bus),
HDMI (high-definition multi-
media interface), DisplayPort,
and Ethemnet.

| MARCH 5, 2009
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From the outside, the 70000B-series units appear much the
same as their 70000-series predecessors. The new units offer
significant improvements in key parameters, such as jitter and
vertical noise, and offer attractive new features, such as hard-
ware-based 5-Gbps serial-pattern triggering.

The DPO/DSA70000B
oscilloscopes provide scalable
performance with 4-, 6-, 8-,
12.5-, 16-, and 20-GHz mod-
els. The 20-GHz DSA72004B
performs fifth-harmonic mea-
surements on signals carry-
ing data at 8 Gbps and third-
harmonic measurements at
data rates to 12 Gbps. This
performance satisfies the sig-
nal-integrity measurement
and compliance requirements
of the latest third-generation
serial-bus architectures. The
FastAcq acquisition mode pro-
vides a capture rate greater
than 300,000 waveforms/
sec—about 100 times as fast
as competing alternatives—
delivering both critical insight
into signal behavior and in-
depth analysis.

The DPO/DSA70000B
Series maximize design mar-
gins by providing high signal
integrity and fidelity. End-to-
end bandwidth from the probe
tip to the oscilloscope uses
Tektronix TriMode Probes,
ensuring signal integrity. With

these matching probes, cus-
tomers obtain full system
bandwidth from the probe tip.
The units achieve signal fidelity
through a low noise floor, flat
frequency response, low jitter-
measurement floor, and low
trigger jitter. Vertical-noise per-
formance has improved over
previous models by 1 to 2 dB
at all vertical settings.

The DSA70000B models
provide hardware-based real-
time serial-pattern trigger-
ing to 5 Gbps for NRZ (non-
return-to-zero) and 8- and 10-
bit serial streams. This hard-
ware-trigger capability, along
with the Protocol Trigger and
Decode application, saves time
in debugging and diagnos-

 The P7500
allows
users to
switch—at the
push of a but-
fon—between
measurements.

tic work on new high-speed
standards by guaranteeing the
capture of the first occurrence
of a data bus'’s bit sequence.
Some competing approaches
use postprocessing to find
the pattern after completing
the acquisition, requiring many
acquisitions to find the desired
pattern.

The P7500 TriMode probe
family now offers performance
probes for 4-, 6-, and 8-GHz
probes in addition to the pre-
viously announced 13-, 16-,
and 20-GHz probes. The
P7500 Series allows users to
quickly and easily switch—at
the push of a button—between
high-speed-serial differential,
single-ended, and common-
mode measurements with-
out reconfiguring probe con-
nections to the device under
test. All TriMode probes share
an expanded set of connec-
tivity accessories, including
mobile probing for handheld
and fixtured applications; new,
high-performance, low-cost,
detachable, solder-in con-
nections, which are ideal for
probing memory devices; and
extended-length, high-tem-
perature probes to address
extreme environmental testing.

Tektronix also offers several
software packages for high-
speed serial-data-link design,
debugging, and compliance
verification. These packages
include DPOJet for jitter and
timing analysis; SDLA (serial-
data-link analysis) for testing
transmitters, interconnects,
and receivers; and standard-
specific packages for DDR,
DisplayPort, PCle, USB, HDM|,
SATA, Ethernet, Fibre Channel,
and others. Suggested US
list prices begin at $53,300
for the 4-GHz-bandwidth
DPO70404B.

—by Dan Strassberg

Tektronix Inc, www.
tektronix.com.
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Optimum process control means
efficiency, reliability, and Analog ICs.

Our newest optimized mixed-signal solutions

Ultralow Noise, 24-Bit >.-A ADC with PGA: AD7190

Expand the operating speed and precision of sensitive measurement
instruments with the industry’s best combination of data rate and
noise-free resolution.

16-Bit User-Programmable Current and

Voltage Output DACs: AD5422 Family

Single platform simplifies system design by offering improved perform-
ance and a high level of control functionality in a compact package.

36 V, Micropower, Dual, Single-Supply Amplifier: ADA4091-2
Eases front-end design by offering integrated input protection,
high accuracy, reduced power, and very small package. Developed
through advancements in Analog Devices’ proprietary iPolar™
process technology.

Precision Instrumentation Amplifier: AD8221
Affordable and easy to use. Industry-leading performance in a small
package for high channel density applications.

Current/Voltage Output Drivers: AD5750 and AD5751
Increase efficiency by offering best-in-class performance with the
industry’s highest level of accuracy and diagnostic capability.

Low Power, High Precision Analog Microcontrollers:
ADuC7060 Family

Combine 24-bit 3-A ADCs with 16- and 32-bit ARM7TDMI®
MCUs and Flash/EE memory for unequaled multichannel data
acquisition and processing performance.

analog is everywhere.

Dependable systems, advanced manufacturing,
secure environments: Analog Devices

Instrumentation and process control equipment manufacturers are
helping their customers to achieve increased line efficiency, produc-
tivity, and safety by leveraging advancements in analog technology.
For more than 40 years, designers of industrial equipment have
relied on Analog Devices’ innovations to distinguish their products
and to control and protect their customers’ valuable equipment
assets. And in today’s cost- and safety-sensitive industrial world
the speed, precision, and integration of ADI process control ICs
enable whole new levels of capabilities—and possibilities.

Experience what Analog Devices can do for your designs.
Learn more about our newest application-tuned ICs and support
tools by visiting www.analog.com/industrial-ad.

ANALOG
DEVICES

www.analog.com/industrial-ad
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BY RON WILSON

Point cooling advances

for hot ICs

. ngineers have for years
== been suggesting using
b thermoelectric films to
cool hot ICs because the films
develop a temperature differ-
ence between their surfaces
when you apply a voltage
across them. The problems of
getting the film next to the IC,
establishing a good thermal
connection, and packaging the
whole thing in a way that allows
the heat to escape have often
defeated the undertaking,

however. Also, in SOCs (sys-
tems on chips) and advanced
microprocessors, heat often
concentrates in small local
areas of the die, so that uni-
formly cooling the die may be
ineffective.

Now, researchers from Intel,
Nextreme Thermal Solutions,
and RTI International have
announced a successful exper-
iment in spot cooling using a
bismuth-tellurium-antimony-
selenium film. The researchers

Researchers successfully per-
formed an experiment in spot
cooling using a superlattice
bismuth-tellurium-antimony-
selenium-layered film (courtesy
Nextreme Thermal Solutions).

-2FEEDBACK LOOP
“What appears
more likely is that
governments will

developed the superlattice film
using nanoscale layers of the
materials. Attaching the film to
the backside of a die, appar-
ently directly under a hot spotin
the circuitry, the team was able
to then package the assembly
in a way that conducted the
heat from the film to a conven-
tional heat spreader on top of
the package.

The completed assembly
was able to cool a 1300W/
cm? hot spot by as much as
15°C. The team claims that
this experiment is the first suc-
cessful demonstration of a
viable chip-scale-refrigeration
technology.
~Intel, www.intel.com.
>Nextreme Thermal
Solutions, www.nextreme
thermal.com.

RTI International, www.rti.
org.

particularly tar-
get solar in their
stimulus pack-
ages with mul-
tiple objectives
in mind: reducing
dependence on
foreign energy
suppliers, limiting
global warming,
creating jobs in
certain hard-hit
areas, and pro-
moting high-tech,
clean industries.”
—Programmer and EDN
reader Meredith Poor, in EDN'’s
Feedback Loop, at www.edn.
com/article/CA6622867. Add
your comments.

RESEARCHERS CREATE SPEEDY, RUGGED CARBON-NANOTUBE MEMORY

Researchers at Helsinki
University of Technology
have demonstrated that
single-walled carbon-
nanotube FETs using haf-
nium-oxide as a gate di-
electric can exhibit some
of the characteristics of a
flash-memory cell, includ-
ing 100-nsec write/erase
times and 10,000-cycle
endurance. But the reten-
tion time of the devices, 40

HAFNIUM —""
DIOXIDE

SILICON —>
DIOXIDE

hours, is too short for prac-
tical application.

The team fabricated the
transistors on a silicon
substrate. The researchers
used atomic-layer deposi-
tion to put a 20-nm layer
of hafnium-oxide dielectric
over the silicon. Then, the
team deposited random
segments of nanotubes
onto the dielectric layer us-
ing a solution containing

SOURCE

_

Vas T

A structure employing a section of carbon nanotube functions
as a memory cell.

| MARCH 5, 2009

1.2- to 1.5-nm-wide, 100- to
360-nm-long nanotubes.

With an atomic-force mi-
croscope, the team then
identified nanotube seg-
ments that settled into the
correct orientation for the
experiment. The research-
ers installed palladium
source and drain struc-
tures on the ends of the
selected nanotubes and
passivated the assembly’s
surface with another layer
of hafnium-oxide.

The palladium dots act
as the source and drain
contacts of the transistor,
the nanotube is the chan-
nel, and the silicon sub-
strate is the gate electrode.
Applying a gate-to-source

voltage causes charge-
trapping in the dielectric
layer, influencing the con-
ductivity of the nanotube.
The researchers can detect
the level of charge-trap-
ping in the transistor by
measuring source-to-drain
current for an applied
source-to-drain voltage.
They can improve the re-
tention time of the device
by adding an oxide layer,
but they have not yet ad-
dressed the problems of
accurate placement or
proper orientation of nano-
tubes on the substrate or
the variations in nanotube
electrical behavior.
Helsinki University of
Technology, www.tkk.fi.




Introducing revolutionary QTouch technology which ¢ ‘

functionality, enabling the most-sophisticated user interfaces. Atmel’s QTouch solu

be implemented with a single-layer sensor, providing the thinnest low-power solutions with

minimal cost. Common gestures, such as tap, press, flick, drag, dual-finger zoom, rotate and

more are integrated into Atmel’s touchscreen controller ICs. QTouch technology empowers
the designer by combining touchscreen functions with keys and scrollers in a single chip, multiplying the
available options.

Atmel’s touch technologies are already the preferred choice for many of the world’s leading designers. With
over 15 years of experience and more than 5000 customer products in consumer, appliance, automotive,
and industrial applications, the choice is clear.

Score a TOUCHDOWN with your designs using Atmel’s QTouch!

To learn about many reference designs and register for a chance to win a free touchscreen design kit,
please visit us at www.atmel.com/ad/QTouch
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Not your fault

SIGNAL INTEGRITY

BY HOWARD JOHNSON, PhD

ave you every turned on a light switch, only to see a
bright flash just before the whole room plunges into
darkness? You just tripped a circuit breaker. That failure
scenario requires a light-bulb filament that has almost,
but not quite, burned through. When you apply power
to the bulb for the last time, a rapid wave of heat stress
breaks the filament, sending fragments of broken filament flying around
inside the bulb. A short fragment lodges across the power terminals

inside the bulb, shorting those termi-
nals together. In that shorted condi-
tion, the bulb draws far more current
than its designed operating level. The
filament shines blindingly white-hot
in its last moment before the build-
ing circuit breaker pops, disconnect-
ing power to the bulb. This scenario
may sound unlikely, but you’ve prob-
ably seen it happen.

In the brief moment before
the circuit breaker pops, the
power-circuit load comprises
three things in series: the hot
wire leading to the bulb, the

shorted bulb, and one neutral o

wire coming back (Figure
1). In the worst case, a volt-
meter touching points A and
B could read a voltage drop
as high as 60V rms. Under
those conditions, the wiring
easily dissipates enough pow-
er to burst the wiring into
flames and toast your whole
building. The circuit breaker
prevents that scenario.

In addition to circuit
breakers, most civilized na-
tions require the use of mod-
ern, three-pronged ground-
ing outlets. In that applica-

| MARCH 5, 2009

120V AC

120V AC

tion, only the hot and neutral wires
carry power currents. The green safety
wire, or “third wire,” merely connects
the metallic chassis of each product to
earth at the ac power entrance. Under
ideal, no-fault conditions, the green
safety wire carries no current. An in-
experienced designer might therefore
conclude that the green wires form a

BULB FAULT
/@)

A CURRENT

Figure 1 A broken filament creates a short circuit.

HOT FAULT
@)
—':|| HOT

NEUTRAL

FAULT

' C
Figure 2 The green wires prevent the faulty chassis from
remaining energized but do not prevent large voltages

from appearing between points C and D.

D9

single-point-ground reference system
that provides a consistent voltage ref-
erence between different ac-powered
products. It does not serve that func-
tion (Figure 2).

The box on the right represents an
old vending machine with a metal
body. One day, a hot wire inside the
machine accidentally breaks free. It
touches the metallic chassis, creating
a potentially dangerous situation. Im-
mediately, the product’s green safety
wire conveys a large fault current back
to the power source. That action is the
sole function of the green wire. The
fault current trips the circuit breaker,
shutting off power and possibly saving
the life of the next person who wants
a candy bar.

As the fault current surges through
the green wire, other products plugged
into the green-wire system at adja-
cent outlets C and D could experi-
ence voltage differences as large as
60V rms. Even though the original
fault lies within the vending machine,
if the surge blows out your equipment,
you inherit all the blame. It would be
better if you design gear that can sus-
tain such extraordinary voltages with-
out damage.

Suitable architectures for in-
terchassis data transfer that can
easily sustain 60V rms without
disruption include well-balanced,
transformer-isolated  standards,
such as Ethernet; fiber-based op-
tical links; free-space IR (infra-
red) optics; and RF transceivers.
You should use interfaces such as
RS-422 that lack large common-
mode immunity only between
equipment that permanently
connects to a common outlet or
power strip.EDN

Howard Johnson, PhD, of Signal
Consulting, frequently ~conducts
technical workshops for digital en-
gineers at Oxford University and
other sites worldwide. Visit his Web
site at wwaw. sigcon.com or e-mail
him at howie03@sigcon.com.



Mitigating tapeout risk

he last few process-technology nodes emerged after major
shifts in technical and physical complexity and rising
manufacturing costs. During these shifts, chip-design teams
have had the constant availability of expert personnel, de-
sign tools, and computing/IT resources that were sufficient
to complete the projects. Recent economic conditions,
however, have eroded the availability of these infrastructure resources.

Most  physical-design  engineers
focus on the performance aspects of
the design rather than the whole flow.
Downsizing or divisional restructuring,
however, quickly disrupts the sign-off
loop for a design release. Most com-
panies have a manual sign-off-review
process during which experts from de-
sign engineering, physical design, and
manufacturing/operations review the
physical design and design verification
and determine whether the product is
ready for release. Some of these per-
sonnel are familiar with the project.
Companies must capture the knowl-
edge of these key people and incorpo-
rate it into an automated sign-off-re-
lease procedure.

One of the biggest issues is the avail-
ability of a manufacturing-knowledge-
able staff to participate in this review.
The in-house-wafer-fab business model
has in-house expertise for this manu-
facturing interface. Most companies
have lost this resource, however, be-
cause they use wafer foundries as their
suppliers. To minimize risk, compa-
nies should now include the foundries’
technical representatives in the re-
sults-review portion of the release pro-
cedure. Including these people avoids
the need for multiple sign-off cycles
after the receipt of the design data and
before the start of manufacturing. The

Companies should
now include the
foundries’ technical
representatives in
the results-review
portion of the
release procedure.

4

companies should make these found-
ries partners in the flow rather than
hold them at a distance as they would
subcontractors or suppliers.
Restructuring at many semicon-
ductor-design groups has resulted in
a large reliance on reuse of known-
good blocks in new designs. When
the designer originally responsible for
the blocks is available, this method is
known and proven and reduces risk.
Loss of the oversight of the original

TAPEOUT

BY PALLAB CHATTERJEE, CONTRIBUTING TECHNICAL EDITOR

designers orphans a great deal of the
data for these blocks, leaving design
data without context. Without that
context, reusing this data in another
application is risky. Doing design-ap-
plication checking and statistical sen-
sitivity analysis in the physical-verifi-
cation portion of the design can re-
duce this risk. Several new software
tools from such companies as Mentor
Graphics (www.mentor.com) and So-
lido Design Automation (www.solido
design.com) address this market.

Current process technology at the
65-, 45-, and 40-nm nodes has a high
cost of manufacturing and requires
large design teams to effectively use
the many available devices. Most ap-
plications do not require huge numbers
of devices, however. Also, many func-
tion blocks—standard interfaces such
as SATA (serial advanced technolo-
gy attachment), 802.11, USB (univer-
sal serial bus), and HDMI (high-def-
inition multimedia interface)—also
have known, tested, and validated
intellectual property in older process
technologies, such as 250, 180, 150,
130, and 90 nm. So, you can both off-
set a great deal of risk and save money
by targeting these older process-tech-
nology nodes. These older nodes also
have the advantage of well-defined
flows and stable software tools.

One easy-to-implement factor for
reducing risk on a new tapeout is to
increase the number of available
power and ground pairs. Designs with
lower power-supply voltages and mul-
tiple power modes have lower PSRRs
(power-supply-rejection ratios) and
higher noise floors. Adding power
and ground pairs and creating power
and ground islands help minimize and
isolate the noise. An added benefit is
that you can more finely tailor testing
and debugging as the increased power
resources minimize interdependencies
among the blocks.Epbn

Contact me at pallabc@siliconmap.net.

www.edn.com/tapeout
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tical Sensing
Made Easy

Melexis' New SensorEyeC™ Series
Simplifies Design In Virtually Any
Optical Sensing Application
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Features and Benefits:

B Integrated Sensor with
Switch Output or
Linear Output (voltage or frequency)

B |Low Temperature Coefficient
B High Linearity
m Solder Reflow 260°C

Applications:

B LCD Backlight Dimming

B LED Lighting Control

B Proximity Sensing

B Printer/Copier Sheet Detection

Integration

Makes Life Easier

Melexis introduces three new
Low-Cost SensorEyeC™ Optical
Sensor ICs, each with integrated
amplifier, output stage and temperature
compensation included in one chip.

The Melexis Sensor EyeC™
Family uses unique and
patented open-cavity package
technology which combines
hi%h robustness (including
solder reflow of 260°C) with
an unobstructed optical path.

MLX75303 Optical Switch SensorEyeC™ SOICH a2 small sse RN package that
MLX75304 Light-to-Frequency SensorEyeC™ only measures 3mm x 3mm x 0.65mm.
MLX75305 Light-to-Voltage SensorEyeC™

For more information call al m

(603)223-2362 [ P P-NNGPS

or visit our website: Microelectronic Integrated Systems

www.melexis.com

Small things make a big difference.

SD| aAlowolny

sl0}en)y puy
GEV e RUEE ]|

aidy » 4o

s)| Josuas 03do

)
g
3
=
=

ainjesadwa) yj



~J G NN .

SUSTAINABLE CONSUMER DEMAND FOR CONVERGED WI-FI-PLUS-CELLULAR APPLICATIONS
AND SERVICES WILL DEPEND ON CARRIER-GRADE FMC SERVICES THAT DELIVER A GOOD
END-USER EXPERIENCE. BEFORE YOU CAN ACHIEVE THESE BENEFITS, HOWEVER, FMC
PRODUCTS NEED TO DELIVER THE SAME QUALITY AS TODAY'S CELLULAR-ONLY SERVICES.

DRIVING THE CONVERGENCE
BETWEEN FIXED AND
MOBILE COMMUNICATIONS

INTO THE
MAINSTREAM

BY GRAHAM CELINE, AZIMUTH SYSTEMS « SANDY FRASER, AGILENT TECHNOLOGIES

he universal demand for constant access to voice
and data communication, along with the increas-
ingly rich availability of Wi-Fi (wireless-fidelity)
and cellular connectivity, is driving a widespread
demand for converged Wi-Fi/cellular applications
and services. Promising better access to voice and
data services as well as lower communication costs,
FMC (fixed/mobile convergence) has the potential

to greatly affect the world of communications.

Before FMC technology can truly
take off, however, it is critical for wire-
less-IP (Internet Protocol) networks

and 802.11a/b/g/n devices to deliv-
er the same underlying quality of ser-

vice as their cellular counterparts. As
users move within Wi-Fi networks, as
well as between Wi-Fi and cellular net-
works, FMC must deliver a satisfying
end-user experience, featuring good

voice quality, few dropped calls, reli-
able and high-throughput data con-
nectivity, long handset-battery life in
standby and active states, and seam-
less voice and data roaming and hand-
off. These user-experience metrics see
direct influence from Wi-Fi statistics
that define mobility performances
such as range, roaming, and hand-in/
handout capability.

For mobility-performance testing to
be effective from quality, coverage, and
cost perspectives, the test method must
accurately re-create the real world in an
efficient, repeatable, cost-effective, and
scalable manner. As a result, an inte-
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grated testing approach that allows en-
gineers to evaluate the performance of
their converged devices and networks

from both the Wi-Fi and the cellular
perspectives is necessary.

THE ABCs OF FMC

With its promise to seamlessly deliver
quality fixed services and applications,
including voice, video, and data over
mobile wireless networks to handsets
or endpoint devices, FMC represents a
large commercial opportunity for infra-
structure vendors to deliver back-end
integration products and services, as
well as for service providers to generate
additional revenue from cellular-net-
work-infrastructure investments, Wi-Fi
approaches, or both. Despite this market
opportunity, the industry has yet to de-
liver compelling FMC applications and
services for end-user adoption. To drive
such broad market acceptance, it’s criti-
cal for infrastructure vendors and ser-
vice providers to capitalize on the major
benefit that FMC provides: the conve-
nience of having one device and phone
number for both mobile networks and
corporate or home networks.

Using a voice call that the cellular
network seamlessly transfers to the
corporate or home network, users can
enjoy continuous communication and
benefit from improved coverage of the
Wi-Fi network and reduce cellular-
minute usage as a result of the call’s
moving off the cellular network. Al-
ternatively, moving voice calls from a
corporate or a home network to a cel-
lular network enables continuous com-

AT A GLANCE

FMC (fixed/mobile-convergence)
technology can not take off until
wireless-network and 802.11 devic-
es deliver the same quality as their
cellular counterparts.

Vendors and service providers
must capitalize on the major benefit
of FMC: the ability to have one
device and phone number for both
mobile networks and corporate or
home networks.

Bl It requires extensive testing to
prove that the network efficiently
conducts Wi-Fi (wireless-fidelity)
roaming sufficient to maintain data
throughput, voice quality, and call
continuity.

Engineering efficient Wi-Fi-to-cel-
lular handovers requires complex
changes to the back-end cellular
network and to decision-making
algorithms.

munication when users leave their of-
fice buildings or homes. The ability to
use data applications where and when
users want will also enable significant
improvements in personal and profes-
sional productivity. While users are
stationary or mobile in locations that a
cellular or Wi-Fi network covers, they
will have access to Internet-based ap-
plications such as e-mail, Web brows-
ing, and online services, representing a
huge draw for potential users of FMC
services.

Beyond the importance of seamless
voice and data communication, the

TYPICAL MOBILE-PERFORMANCE SCENARIOS

User-experience scenarios

Walking around a house while on a voice-over-

Wi-Fi call

Mobile-performance scenarios

Voice quality over range

Making a voice-over-Wi-Fi call between an office

and a conference room

Voice quality and dropped calls dur-
ing AP-to-AP roaming

Making microwaved popcorn causes dropped

calls

Interference from microwave oven
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ability to provide cost savings that are
not available from alternative Wi-Fi
and cellular-only services, as well as a
satisfying end-user experience, drive
sustainable consumer demand for FMC
services. Cellular services have estab-
lished user-experience expectations
that new converged services must meet
or exceed. Failure to deliver a satisfying
end-user experience will provide con-
sumers with little motivation to adopt
converged Wi-Fi-plus-cellular services,
resulting in an industry that cannot
generate sustainable demand for FMC
services.

USAGE SCENARIOS

The primary driver of the growth in
consumer demand for long-range cellu-
lar-network services has been improve-
ments in mobile voice services and val-
ue-added data services, such as text mes-
saging, e-mail, and Web access. FMC
broadens the range of this capability by
taking advantage of Wi-Fi technology
indoors, where cellular coverage may be
less reliable. Although moving coverage
onto the Wi-Fi network provides users
with access to potentially much faster
services, it is critical that this Wi-Fi
connectivity also sustains mobility and
quality of service.

Converged Wi-Fi-plus-cellular servic-
es must also support the same or better
quality of voice and data services while
the user is in motion and transferring
the networks. Mobility services require
adequate performance in Wi-Fi range,
Wi-Fi roaming, and hand-in/handout
network transfers.

Wi-Fi range, the perceived quality of
voice and data services as users move
closer to and away from a Wi-Fi AP
(access point), is a significant measure
of Wi-Fi performance. Unlike cellular
technology, Wi-Fi technology varies
the transmission data rate to minimize
packet errors. A Wi-Fi transmitter on
the AP or the client uses dynamic-
rate-adaptation algorithms to control
the transmission data rate on a packet-
by-packet basis. These algorithms con-
sider many network and environmen-
tal variables, including received-signal
strength and packet-error rate, in decid-
ing to increase or decrease the transmis-
sion rate. If the implementation is poor,
the movement of a user around a Wi-
Fi AP will significantly affect the data
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throughput and voice quality that the
user experiences. Proving that the rate-
adaptation algorithms are implemented
properly requires extensive range test-
ing of the client and AP devices.

Wi-Fi roaming, the ability to provide
quality voice and data services while the
user is moving between Wi-Fi APs, is
another critical measure of Wi-Fi-device
performance. Both cellular and Wi-Fi
networks use algorithms to transfer con-
nectivity from one infrastructure device,
such as a cellular base station or Wi-Fi
AP, to another as connection conditions
require. Cellular networks use roaming
algorithms on the base station, which
the network manages, to make roaming
decisions in consideration of real-time
network conditions, such as base-sta-
tion loading and base-station-service
outage. In contrast, Wi-Fi networks use
roaming algorithms on the client, which
makes roaming decisions without con-
sidering real-time-network conditions.
This difference means that Wi-Fi clients
could decide to roam to an AP that is
overloaded or functioning improperly,
resulting in significantly reduced data
throughput and voice quality or a ses-
sion’s termination.

In addition to the differences in the
implementation of the roaming algo-

*

EXTENSIVE TESTING

IS IMPORTANT TO VALI-
DATING THE IMPACT
OF HANDOVER ON
THROUGHPUT, VOICE
QUALITY, AND CALL
CONTINUITY.

s

rithm, cellular and Wi-Fi networks ex-
ecute roaming through different means.
When a voice call is in progress, cellular
networks execute roaming using a make-
before-break approach that establishes
the connection between the handset
and the base station that gains control
of the session before terminating the
connection between the handset and
the base station that is giving up control
of the session. Depending on network
setup, data services over cellular net-
works can use either make-before-break

REQUIRED WI-FI-MOBILITY-PERFORMANCE TESTS

Wi-Fi-performance test

Mobile-per-
formance Wi-Fi-perform-
scenario ance metric

Voice quality Packet loss

over range

Voice quality measurement—PESQ (perceptual-evalu-
ation-of-speech-quality)-based scores—as a function of
distance from the Wi-Fi AP, such as talking on the phone
in front of the TV or in the kitchen

Voice- Roaming time,
over-Wi-Fi packet loss,
handover error rate
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Number and percentage of voice calls dropped as
handset moves between two Wi-Fi APs or transfers

from Wi-Fi to cellular networks and vice versa, walking
to another part of a building while talking on the phone
or moving outside the building; voice-quality measure-
ments—PESQ-based scores when handset moves
between two APs or transfers from Wi-Fi to cellular
networks and vice versa, such as maintaining call quality
when moving around a house or when moving from a
garden into a house

or break-before-make approaches.

Wi-Fi clients, however, always exe-
cute roaming with a break-before-make
approach in which the client terminates
connectivity with one AP before estab-
lishing connectivity with a new AP. A
poorly implemented roaming algorithm
on the client can result in a significant
delay before establishing the connec-
tion with the new AP or even failure to
make the connection. These issues can
severely affect data throughput, voice
quality, and call continuity.

Transferring session connectivity be-
tween Wi-Fi and cellular networks, a
hand-in/handout transfer, is even more
complex than a Wi-Fi-to-Wi-Fi roam or
a cellular-to-cellular handover. In the
case of voice calls, this Wi-Fi-to-cellular
transition is always make before break,
adding complexity to the normally sim-
ple Wi-Fi-to-Wi-Fi transition. With the
differences between cellular and Wi-Fi-
handover and roaming-algorithm imple-
mentations, engineering efficient Wi-Fi-
to-cellular handovers requires complex
changes to the back-end cellular net-
work, as well as significant changes to
decision-making algorithms. With this
increased complexity, extensive testing
is important to validating the impact of
handover on throughput, voice quality,
and call continuity.

REAL-WORLD WI-FI MOBILITY

Unlike cellular networks, which are
the sole occupiers of the licensed-RF
spectrum in which they operate, a Wi-
Fi network operates in unlicensed spec-
trum that it shares not only with other
Wi-Fi networks, but also, potentially,
with other RF networks, such as Blue-
tooth—or even with other RF devices,
such as cordless phones and microwave
ovens. As a result, when discussing the
performance of FMC devices employing
Wi-Fi, the impact of the real-world-en-
vironment conditions in which the de-
vices operate also requires recognition.

In addition to the RF interference
that Wi-Fi networks and RF devices
competing for spectrum create, solid
obstacles, such as walls and furniture, as
well as the movement of objects, such
as vehicles, can create RF-signal condi-
tions—multipath and fading—that af-
fect the performance of Wi-Fi devices.
Most FMC approaches use a nondedi-
cated IP network as a primary carrier of
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the voice data, which can directly affect
voice quality as traffic load varies. As
a result, to maintain the best possible
FMC services, converged Wi-Fi-plus-
cellular handsets must deliver the best
Wi-Fi-mobility performance in all of
these real-world conditions.

To determine the impact of Wi-Fi
performance on user experience, it is
important to first identify the critical
mobile-performance scenarios that di-
rectly affect the user (Table 1). These
mobile-performance scenarios establish
the fundamental Wi-Fi-performance
metrics, including data rate, packet loss,
error rate, and roaming time, that re-
quire testing. You can then develop a set
of essential tests for the evaluation of the
Wi-Fi-mobility performance (Table 2).

An integrated approach to testing
FMC devices and networks must feature
parametric measurement plus flexible
protocol and triggering analysis and em-
ulation of a network with full connec-
tivity to the Internet. By providing an
emulated generic-access network, such
an approach enables engineers to test
the conformance and functions on the
GSM  (global-system-for-mobile)-com-
munications side, as well as the hando-
ver reliability between the generic-ac-
cess and GSM networks.

METHOD FOR TESTING

OTA (over-the-air) testing, in which
engineers test device performance by
replicating the conditions of the environ-
ments in which the device will operate, is
one common method of evaluating Wi-
Fi-mobility performance. OTA testing
relies on empty office buildings, homes,
and live networks to accomplish its goals.
OTA tests for mobility and roaming use
mobile carts, moving Wi-Fi and cellular
equipment to various locations in the test
space and manually configuring tests and
recording test results at each location.

Because this approach depends largely
on the uncontrollable nature of OTA
environmental conditions, engineeers
manually perform most testing. As a
result, several critical factors limit the
effectiveness of Wi-Fi-mobility-perfor-
mance testing using OTA methods. The
time-consuming manual test setup and
execution typical of OTA tests limit the
ability of this testing method to scale.
Consistent, repeatable test measure-

‘.

ments are also nearly impossible in OTA
environments, thereby limiting the abil-
ity to reliably repeat the tests in the fu-
ture. In addition, RF interference may
vary with each test iteration, even at the
same location, possibly making it impos-
sible to reproduce results and issues.

The alternative to OTA testing is
testing in a controlled RF environment,
through approaches such as room isola-
tion, which places the Wi-Fi-test setup
in a screen room that filters out external
RF interference. Due to the large instal-
lation and maintenance costs of the
screen rooms, room isolation is costly.
Additionally, the size of the screen room
severely limits the effectiveness of test-
ing distance, roaming, and mobility per-
formance. Device isolation is a more ad-
vanced method of controlled RF testing,
in which you place all testbed devices
in individual isolated enclosures and
connect them with cables to program-
mable RF attenuators, combiners, and
switches. This test method replicates
the Wi-Fi network in a controlled, ca-
bled environment that stabilizes the RF
connection by removing the variability
of OTA systems.

Unlike other testing approaches, de-
vice isolation features a controllable
testbed with numerous benefits. Isola-
tion of devices under test from external
RF interference provides a controllable
RF environment to conduct repeatable
mobility testing. By using a controlled,
cabled RF environment, such testing
approaches reduce costs by eliminating
the need to design, build, and main-
tain homegrown testbeds and costly RF
screen rooms. Other benefits of this test
method include the programmable tes-



tbed and tools that enable automated
test configuration and execution. Users
can automatically configure any net-
work device and dynamically position
any network node to analyze the effect
of mobility on both device and network
performance. Additionally, automated
test configuration allows for simple, ef-
fective setup and reuse. Using program-
ming, you can create scripts that require
little human intervention and can au-
tomatically run multiple iterations of
configurations in a fraction of the time
it takes for manual testing. This repeat-
ability reduces the time you spend on
the quality assurance and benchmark-
test processes and, as a result, dramati-
cally reduces time to market and testing
costs.

Test scalability is an additional im-
portant benefit of the device-isolation
approach. If you properly build the con-
trolled RF environment, you can scale
Wi-Fi testing from a single device to the
entire network. Users can configure an
entire Wi-Fi network and provide sys-
tem-level testing of actual APs, clients,

and other wireless devices. You can test
networks under a variety of traffic- and
client-load conditions. Client- and traf-
fic-load emulation enables the develop-
ment of test setups that re-create a busy
network environment for the devices
under test. This approach provides the
ability to test Wi-Fi-mobility perform-
ance in controlled conditions. By using
this test approach, engineers can assess
the impact of one or a combination of
conditions, including RF multipath and
fading, background Wi-Fi traffic, RF in-
terference, and IP-network delay, on the
mobility performance of 802.11a/b/g/n
devices.

FMC developers, users, and service
providers have a variety of testing re-
quirements they can address with device
isolation, ranging from a development
environment in which controlled isola-
tion in a crowded RF lab can be invalu-
able to integration. System-engineering
groups within service-provider organiza-
tions conduct another critical test pro-
cess. They use these same test scenarios
to validate interoperability of devices

from different suppliers, to benchmark
the performance of different configura-
tions to make purchasing decisions, and
to certify devices for deployment. For
the engineers who select FMC handsets
that will operate on service-provider
networks, effective performance bench-
marking provides a means of performing
an apples-to-apples comparison of the
Wi-Fi-mobility performance of FMC
handsets.Epn

AUTHORS’ BIOGRAPHIES
Graham Celine is senior director of mar-
keting at Azimuth Systems. He has 20
years of high-tech experience, having joined
Azmuth after a 13-year career in data
networking. He has a bachelor’s degree in
electrical engineering from the University
of Witwatersrand (Johannesburg, South
Africa).

Sandy Fraser is the mobile-broadband-divi-
sion product manager for Agilent Technolo-
gies. Fraser is responsible for GSM, GPRS
(general-packet-radio service), and EGPRS
(enhanced GPRS) R&D test products.

Get the whole

spend two days with
r. Howard Johnson

extraordinary public seminars...

Orange Co., CA
Rochester, NY
Rochester, NY

High-Speed Digital Design (Black Magic)
High-Speed Signal Propagation (Lossy Lines)
High-Speed Noise and Grounding (new!)
Oxford University, U.K. High-Speed Digital Design (Black Magic)
Oxford University, UK., High-Speed Noise and Grounding (new!)

and registration: WWW.S'QCOI‘I.COM

Use promo code: EDNO?

MARCH 5, 2009 | EDN 27



THIS REPOSITORY OF EMBEDDED-SIGNAL-PROCESSING RESOURCES WILL HELP YOU FIND
THE BEST PROCESSOR CANDIDATES AND DEVELOPMENT TOOLS FOR YOUR PROJECT.

to the 2009 EDN DSP Directory. As in

previous years, the directory provides a snapshot of
the companies, products, and tools available as dig-
ital-signal-processing resources for embedded-sys-
tem developers. The number of companies, devices,
cores, and offerings in the directory continues to
grow. Some product lines have dropped off the list
only to be replaced by new ones. EDN is constantly
uncovering companies that previous editions of the
directory did not list. If you notice a company that
we omitted, please let the company and us know
that you would like to see it in the next update of
the directory.

The print version of this directory is but a small
fraction of the entire directory that stresses what
is new over the last year for each company. Visiting
the Web version of this directory at www.edn.com/
dspdirectory has taken on more importance as the
company roster continues to expand the material
well beyond the capacity of the print update. The
directory lists the companies selling software-pro-
grammable processors, cores, and software-devel-
opment resources; provides an overview for each;
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and identifies the latest developments over the
previous year at each company.

This directory aims to provide designers and
system architects enough visibility to dig into
the processor options and quickly narrow the
list of candidate processors for their project. The
expanded online section presents each processor
with detailed information and block diagrams. The
directory uses a common taxonomy for describing
and categorizing target applications that helps you
to quickly find and compare competing proces-
sors for your projects. The Web material has more
details on the common application taxonomy so
that you can comment on it and we can refine it as
appropriate.

The “Where are they now?” sidebar on the Web
helps you find companies that we no longer list,
whether because they closed their doors, they
changed their focus, another company acquired
them (think AMI Semiconductor), or they spun off
into another company. As always, the Web site
duplicates and greatly expands upon the material
you find in the print version.







ACTEL
WWW.ACTEL.COM

Actel offers single-chip-,
nonvolatile-FPGA technologies
along with signal-processing capa-
bilities, such as filtering and domain
conversion. The company's DirectCore
system-level IP (intellectual-property) blocks
target use with its FPGAs, such as the RTAX-
S and ProASIC3 device families. When you
implement the flexible IP cores in Actel's
flash- and antifuse-based FPGAs, they are
immune to firm errors and tolerant of radiation.
The company's devices support live-at-power-
up capability, which allows them to target mili-
tary, communication, aerospace, and medical
applications that require no power-up delay.

ALTERA
WWW.ALTERA.COM

Altera’s portfolio of FPGAs, structured
ASICs, and CPLD products targets many
electronics markets. Building on the Stratix
device family, the 65-nm Stratix Ill FPGAs
incorporate dedicated DSP blocks to com-
bine high performance with the lowest pos-
sible static- and dynamic-power consump-
tion; these new devices improve performance
by as much as 50% over previous-generation
high-end FPGAs devices. Stratix Ill FPGAs
features include Programmable Power Tech-
nology, selectable core voltage, process and
circuit technologies, and support from the
Quartus |l PowerPlay power-analysis and
-optimization technology. The 65-nm Cyclone
Il FPGAs with 288 embedded multipliers for
DSP applications target high-volume applica-
tions requiring low power, high performance,
and low cost. HardCopy Il devices give
volume-driven-application designers the abil-
ity to seamlessly migrate their design from a
high-end Stratix-series FPGA to a low-cost
structured-ASIC product. The company offers
a library of IP cores, including the Nios Il
embedded processor. The Quartus Il design
software supports all Altera products for
FPGA, structured-ASIC, and CPLD designs.

ANALOG DEVICES
WWW.ANALOG.COM

Analog Devices' DSP offerings include
the Blackfin, SHARC, and TigerSHARC
families of processors. Development tools for
all of the company’s processors include Visu-
alDSP+ +, VisualAudio, and Ez-Kit Lite, as
well as tools from SigmaStudio, p.Clinux, and
Green Hills Software. The Blackfin-processor
family combines a 32-bit RISC-like instruc-
tion set with 16-bit dual MAC (multiply/accu-
mulate) units and targets convergent applica-
tions with audio-, video-, and data-processing
requirements. The devices’' dynamic-power
management enables lower power consump-
tion by supporting the simultaneous adjust-
ment of system operating frequency and
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voltage under application control.
The SHARC-processor family targets
applications ranging from consumer,
automotive, and professional audio
to industrial, test and measurement,
and medical equipment. The 32-bit float-
ing/fixed-point core architecture includes a
sophisticated memory and |/O-processing
subsystem. The TigerSHARC-processor fam-
ily offers high floating-point and fixed-point
performance and high-density performance.
It supports glueless-multiprocessor scalabil-
ity targeting wireless-communications-infra-
structure, medical-imaging, industrial-imag-
ing, and military applications.

Analog Devices' SigmaDSP audio proces-
sors provide a single-chip audio system with
a 28/56-bit audio DSP, ADCs, DACs, and
microcontroller-like control interfaces. Signal-
processing elements include equalization,
crossover, bass enhancement, multiband
dynamics processing, delay compensation,
speaker compensation, and stereo-image
widening, which you can use to compensate
for the real-world limitations of speakers,
amplifiers, and listening environments.

ARC INTERNATIONAL
WWW.ARC.COM

ARC licenses consumer IP (intellectual
property) in the form of vertically integrated
products, multimedia subsystems, configu-
rable processors, and related technologies to
semiconductor and OEM companies world-
wide. These ARC products enable designers
to create consumer-electronics products that
deliver an enhanced multimedia experience
on products such as DTVs, portable media
players, PCs, laptops, and music and smart
phones. ARC's new Sound-to-Silicon prod-
ucts comprise ARC's audio-enrichment soft-
ware; low-power hardware platform, includ-
ing ARC XY Advanced DSP Memory sub-
system and ARC 600 family core; codecs
and related software; and development and
mastering tools and services.

For semiconductor companies, the Sonic
Focus ready ARC Sound Subsystem offers
low power and small form factors. Codecs,
drivers, operating systems, and software-
development and EDA tools complement the
configurable ARC processor in the subsys-
tem. By leveraging the configurable nature
of the ARC Sound Subsystem in combina-
tion with the scalable Sonic Focus audio IP,
developers can design a platform to target
multiple audio applications.

ARC's Sonic Focus software consists of
an acoustical-modeling and time-domain-
analysis engine. Optimized for the low-power
ARC Sound Subsystem, it delivers a natural
listening experience and extends playback
time on battery-powered products. OEMs
can choose from multiple silicon suppliers
offering ARC-based chips for their devices.

ARM
WWW.ARM.COM

ARM licenses semiconductor IP (intel-
lectual property), including processors,
peripherals, interconnect, and physical
libraries for the development of complex
SOC (system-on-chip) devices. ARM
processors target automotive, consumer-
entertainment, imaging, networking, stor-
age, security, and wireless applications,
and ARM bases them on a common archi-
tecture that emphasizes performance, low
power consumption, and reduced system
cost. The company offers a range of pro-
cessor cores, including the ARM7, ARM9,
ARM10, and ARM11, as well as the Cortex
family of processors featuring Thumb-2
technology and the SecureCore-proces-
sor family. ARM'’s DSP-enhanced cores
support products that require a mixture of
DSP and control functions on a single core.
ARM Neon technology provides powerful,
flexible acceleration for media and DSP
applications; ARM OptimoDE Data Engine
technology targets power-efficient, deeply
embedded signal-processing applications;
and the ARM9E processor family is well-
suited for products for microcontroller-DSP
and Java applications.

ATMEL
WWW.ATMEL.COM

Atmel bases its DSCs (digital-signal
controllers) on its proprietary AVR32-UC3
and AVR32-AP7 cores and on ARM'’s
ARMO926EJ-S core. The company'’s Diopsis
families of dual-core, VLIW (very-long-instruc-
tion-word), floating-point DSPs include its
complex-domain GFLOPS Magic core with
ARM7- or ARM9-based microcontrollers.

Atmel's newest 32-bit DSC family, the
AVR32-UCS3B, offers 12-Mbps USB 2.0
OTG (On-The-Go) and is suitable for PC-
centric, USB-enabled applications, such as
flash disks, pointing devices, printers, and
USB-ready embedded-system applications.
The UC3B offers true single-cycle execution
of MACs (multiply/accumulate) instructions
and DSP arithmetic and delivers 72 DMIPS
at 60 MHz and 23 mA at 3.3V. Standby-
power consumption is less than 10 pA with
1.8V/3.3V dual power supplies.

Atmel's AVR32- and ARM-based DSCs
use the same peripheral set, which includes
DMA on all peripherals, Atmel’s peripheral
DMA controller, multilayer high-speed-bus
architecture, Ethernet MAC (media-access
controller), USB host/device, ADC, and
serial-communication peripherals, as well as
an optional external-bus interface. Atmel's
Cap customizable microcontroller, which it
based on the ARM processor, additionally
provides a large block of digital logic that
application developers can customize to
include a DSP coprocessor.




AUSTRIAMICROSYSTEMS
WWW.AUSTRIAMICROSYSTEMS.COM

Austriamcrosystems bases its high-perfor-
mance analog ICs on more than 25 years of
analog-design and system know-how with its
own state-of-the-art manufacturing and test
facilities. The company leverages custom-
ized and standard analog products focusing
on power management, sensors and sensor
interfaces, and portable audio. The flexible
and fully integrated AS3525 audio-processor
system uses a 200-MIPS ARM9TDMI core;
it can perform MP3, AAC (advanced audio
coding), AAC+, WMA (Windows media
audio), and Ogg, and it can support exten-
sive user interfaces, motion graphics sup-
port, and video playback. Large on-chip RAM
leads to power consumption of 58 mW for a
complete flash-based MP3 player.

CAMBRIDGE CONSULTANTS
WWW.CAMBRIDGECONSULTANTS.
COM

Cambridge Consultants’ expertise covers
semiconductors, wireless communications,
radar systems, advanced sensors, and control
systems in automotive electronics, medical
devices, and consumer goods. The compa-
ny's IC-design capabilities include high-preci-
sion analog-mixed-signal and RF products.

The company's portfolio of IP (intellectual-
property) and development tools includes
an extensive library of analog, digital, mixed-
signal, and wireless-IP cores together with
embedded software-development and
debugging tools, protocol stacks, and design
platforms for ASICs and FPGAs. The IP
cores are portable and flexible, and design-
ers can tailor them to their specifications
with flexible licensing contracts that can be
royalty-free. Cambridge Consultants’ silicon-
IP offering includes 16- and 32-bit XAP
processor cores and the APE2 configurable-
datapath DSP.

CEVA
WWW.CEVA-DSECOM

Ceva licenses a family of synthesizable,
programmable DSP cores, DSP-based sub-
systems, and application-specific platforms,
including multimedia, audio, VOIP (voice
over Internet Protocol), Bluetooth, and Serial
ATA (advanced technology attachment). The
Ceva-X DSP architecture supports features
and capabilities for advanced signal-pro-
cessing requirements, including 3G/3.5G/
WiMax/LTE (long-term evolution) baseband,
video, audio, and VOIP processing. Ceva
hardware- and software-development tools
provide support for all of Ceva's DSP cores
and system platforms, as does Cevanet tech-
nology partners, which provide application
software, RTOS implementations, simulation
tools, and EDA tools.

In 2008, the company’s customers

shipped more than 300 million Ceva-powered
chip sets, an increase of 25% over 2007
shipments. During the year, the company
launched the Ceva-HD-Audio DSP Platform,
which it based on the high-performance 32-
bit Ceva-TeakLite-Ill DSP core running at
speeds as high as 550 MHz. The Ceva-HD-
Audio’s HD-audio codecs support two to 7.1
channels with various bit rates and support
the leading audio standards. The company
also enhanced its Ceva-X family of DSP
cores, introducing the Ceva XS-1100A for
wireless-baseband applications, and the Ceva
XS-1200A, which targets multimedia and
other applications requiring high-performance
signal processing. Ceva continued to move
into China with design wins and support for
local standards. The company collaborated
with NBICC to add China’s AVS (Advanced
Video System) video standard to Ceva's
MM2000 platform and HuaXun to deliver a
software-GPS (global-positioning-system)
product for Ceva-X DSP cores and the
MM2000 multimedia platform. Ceva strength-
ened the ecosystem of support around its
DSP product, partnering with ARM to better
facilitate SOC (system-on-chip) designs.

CHIPWRIGHTS
WWW.CHIPWRIGHTS.COM

Fabless-semiconductor company Chip-
wrights offers DSPs and SOCs (systems on
chips) for audio-, video-, and image-process-
ing applications. The Chipwrights processor
family combines a 32-bit, RISC-like serial
application processor with an array of 32-bit
MAC (multiply/accumulate), ALU (arithmetic-
logic-unit), and shift parallel processors. The
parallel scalable architecture enables it to
process more data than conventional single/
dual-core devices with fewer cycles and less
power consumption.

The company offers turnkey options for
IPTV (Internet Protocol television) and IP.
cameras, including an evaluation board;
system software; the Linux 2.6 operating
system,; the Eclipse IDE (integrated develop-
ment environment); FFMpeg; the QT library;
a Webkit-based browser; and a compre-
hensive audio/video/image library, including
MPEG, JPEG, REAL (remote electronic
access for libraries), Win Media, dewarping,
image filters, and color filters. Use the IPTV
turnkey product to develop video-decoding
applications, such as IP-Card for TV, PMP
(portable media player), navigation, and PDA
(personal digital assistant). The IP-Camera
turnkey product is useful for developing any
camera application, such as CCTV (closed-
circuit television), Web, and conference-room
cameras. In addition to turnkey products, the
company offers a media-development kit for
developing any audio/video application.

Last year, Chipwrights introduced
CW5631, which combines an ARM926EJ-S

processor with 16 32-bit parallel processors
and a serial application RISC processor,
enhanced video-l/O ports, high-speed USB,
12S/AC97 (inter-IC-sound/audio-codec-97)
audio, Compact Flash, 10/100-Mbps Eth-
ernet interface, and Secure Digital/ MMC
(multimedia-card) interfaces.

CIRRUS LOGIC
WWW.CIRRUS.COM

Cirrus Logic develops high-precision
analog- and mixed-signal ICs for consumer
and energy-related markets. Cirrus Logic
DSPs target audio applications and feature
an extensive library of audio-processing
algorithms for feature differentiation. New
in 2008 was the CS47048, an innovative,
eight-channel audio DSP with an integrated
mixed-signal codec, S/PDIF (Sony/Philips
digital-interface-format) receiver, and sample-
rate converter, complete with a graphical
software-development tool, for automotive-
audio applications. Cirrus will introduce in
2009 this flagship DSP/mixed-signal product
and similar products for home-entertainment
applications. The company also introduced
stereo and multichannel-audio DSPs offer-
ing audio volume-leveling-enhancement
software, such as Dolby Volume, SRS Labs’
TruVolume, and Audyssey Labs' Audyssey
Dynamic Volume.

@ NEW COREWORKS
WWW.COREWORKS-SA.COM

Coreworks, a vendor of licensable silicon
IP (intellectual property), recently developed
SideWorks. The DSP technology targets
cost- and power-sensitive applications, such
as multimedia and communications. Side-
Works enables the creation of DSP cores
that are both configurable before fabrication
and reconfigurable. The movement of data
and some aspects of the execution-unit func-
tion are programmable at runtime. SideWorks
does not run as a stand-alone processor;
it combines with a general-purpose host
processor that manages program flow and
data I/O. Therefore, Coreworks also supplies
FireWorks, a compact, 32-bit RISC-CPU
core. Coreworks' initial business model is to
license fully preconfigured standard |P mod-
ules based on the SideWorks architecture
and to create SideWorks instances for cus-
tomer-specific needs. A SideWorks Mixed-
Radix FFT (fast-Fourier-transform) module is
available, and modules targeting digital audio,
including Dolby Digital and AAC (advanced
audio coding), are under development.

CRADLE TECHNOLOGIES
WWW.CRADLE.COM

Fabless-semiconductor company Cradle
Technologies develops multicore DSPs
targeting next-generation-multimedia applica-
tions. The company delivers high-perform-
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ance, scalable DSP program-

mable platforms for video and

imaging in security and surveil-

lance, high-performance imaging,

and broadcast and IPTV (Internet

Protocol television) head-end-infrastruc-
ture applications. The CT3616, Cradle's
flagship multicore system, can provide real-
time encoding of Main Profile H.264 at D1
resolution on one chip.

The company's Eclipse-based multicore-
development tools support project-manage-
ment automation and code development in
C, C++, and C-like assembly. The devel-
opment environment includes the Inspec-
tor graphical-debugging environment, the
graphic runtime-analysis multicore profiling
tool, and an extensive library of modules for
video, image, and |/O processing.

EVATRONIX
WWW.EVATRONIX.PL

Evatronix offers IP (intellectual-property)
cores and electronic-design services, includ-
ing a range of processor, USB, serial-inter-
face-controller, data-communication, and
networking cores. It also offers two families
of programmable-DSP cores. The 16-bit
C32025 family targets industrial, home,
and consumer applications, and the 24-bit
C56000 core targets more complex and
accurate applications, such as audio com-
pression and image processing.

FREESCALE SEMICONDUCTOR
WWW.FREESCALE.COM

Freescale Semiconductor designs and
manufactures embedded semiconductors for
the automotive, consumer, industrial, and net-
working markets. Freescale offers program-
mable DSPs based on StarCore technology
that target advanced communications and
networking-infrastructure equipment. The
company also offers advanced 16-bit DSCs
(digital-signal controllers) for factory automa-
tion, building/lighting control, and a range
of motor-control applications, such as large
appliances.

Last year, Freescale introduced the
MSC8156 DSP, a six-core device based
on new SC3850 StarCore DSP core tech-
nology, to advance the capabilities of wire-
less-broadband-base-station equipment.
Freescale bases the MSC8156 on 45-nm-
process technology. The company designed
the high-performance multicore DSP to de-
liver the flexibility, integration, and affordabil-
ity for mainstream, near-term deployment of
networks based on LTE (long-term-evolution)
technology and other next-generation wire-
less standards.

HYPERSTONE
WWW.HYPERSTONE.COM

Hyperstone's processors provide inte-
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grated RISC/DSP functions for applica-
tions requiring a high-speed micro-
processor with a high-performance
DSP. These processors feature
dual execution units in a pipelined
architecture sharing the same regis-
ters. The system can mix RISC- and DSP-
specific programming transparently to the
programmer. RISC/DSP instructions execute
with a high degree of parallelism, result-
ing in high throughput. Typical applications
include telephony, VOIP (voice-over-Internet
Protocol) telephony, video, digital cameras,
general signal processing, and more.
Hyperstone builds its HyNet series of net-
working processors with its RISC/DSP core
and adds integrated peripherals supporting
high-speed communications—including Eth-
ernet, Real-Time Ethernet, serial, and ATM
(asynchronous-transfer mode)—additional
internal RAM, video interfacing, PCI (periph-
eral-component-interconnect) support, DMA,
and more. These processors target applica-
tions requiring high-speed signal processing,
communications, or both, including Real-Time
Ethernet.

IMPROV SYSTEMS
WWW.IMPROVSYS.COM

Improv Systems offers the configurable,
multiprocessor Jazz PSA (programmable-
system-architecture) platform, which allows
designers to create their own application-
based optimized processor cores. Improv's
Jazz Processor VLIW (very-long-instruction-
word) architecture employs parallel execu-
tion of operations, targeting computation-
ally intensive applications, such as media
processing, digital-signal processing, and
communication applications. The general-
purpose, fixed-point Jazz DSP cores target
general DSP programming.

The Jazz PSA standard tool suite includes
the Jazz PSA compiler for VLIW and DSP
optimization. The Jazz PSA standard tool
suite is retargetable to any configuration
of the Jazz PSA platform. The Jazz PSA
composer tool suite is an associated graphi-
cal-user-interface environment for creating
designer-defined DSP cores.

Jazz Media cores include video-, audio-,
image-, and speech-processing implementa-
tions targeting consumer-electronics devices
ranging from mobile handsets and portable
media players to high-definition digital dis-
plays. Jazz Voice cores address the needs
of the voice-over-packet market, including all
points of the voice network.

INFINEON TECHNOLOGIES
WWW.INFINEON.COM

Infineon Technologies offers 8-, 16-, and
32-bit DSC (digital-signal-controller) and
microcontroller families with DSP capabili-
ties. The 8-bit XC800 family incorporates a

Vector Computer unit for sensorless vector
control or field-oriented control applica-
tions. The 16-bit XE16x DSC family, with
integrated MAC (multiply/accumulate) and
PWM (pulse-width-modulation) units, targets
such motor-control schemes as constant-VF,
frequency slip, and field-oriented control. The
32-bit TC116X family, which Infineon bases
on the TriCore unified-microcomputer/DSP
architecture, targets applications such as
servo control, audio-domain digital-signal
processing, data communications, modems,
automotive systems, and portable systems.
In 2008, Infineon expanded its DSC fam-
ily with the XE164/167 devices, featuring a
MAC unit for dedicated filtering algorithms,
and the XE16xM family for safety applica-
tions with an added memory-protection unit,
memory checkers, and error correction for
flash and SRAMs. In 8-bit devices, the XC878
offers as much as 64 kbytes of flash and two
independent PWMs to handle vector control
plus PFC (power-factor-correction) circuitry,
enabling power-efficient single- or dual-motor-
control applications from a single chip. Both
the 8- and the 16-bit lines saw the release
of development kits for BLDC (brushless-
dc)- and stepper-motor-control applications,
including software-generation tools for vari-
ous types of motors or control algorithms. In
32 bits, the new TC1700 series extends the
TriCore family of single-chip microcontroller/
DSP devices.

LATTICE SEMICONDUCTOR
WWW.LATTICESEMI.COM

Lattice Semiconductor provides FPGAs,
CPLDs, and programmable mixed-signal
devices. Four of its FPGA families will be of
interest to DSP designers. The nonvolatile
Lattice XP2 family combines flash configura-
tion memory, LUT (look-up-table) logic, and
embedded memory and DSP blocks. You
can program the embedded DSP blocks to
implement functions such as multiply, MAC
(multiply/accumulate), and multiply-add/sub-
tract. The Lattice XP2 devices provide as
many as 40,000 LUTs, 32 18X 18-bit multi-
pliers, and 885 kbits of embedded memory.

The low-cost Lattice ECP2 and Lattice
ECP2M FPGA devices provide as many as
100,000 LUTs, 168 18x18-bit multipliers,
5.3 Mbits of block memory, embedded DSP
blocks, and 16 channels of 3.125-Gbps
SERDES (serializer/deserializer).

Announced in February 2009, the new
65-nm Lattice ECP3 FPGA family offers
low power consumption and price for any
SERDES-based FPGA devices. The Lat-
tice ECP3 family offers multiprotocol 3.2G
SERDES with XAUI (10-Gbit-attachment-
unit-interface) jitter compliance, DDR3-
memory interfaces, powerful DSP capabilities,
high-density on-chip memory, and as many as
149,000 LUTs.




Lattice provides many IP (intellectual-prop-
erty) cores, including an FFT (fast-Fourier-
transform) compiler, a FIR (finite-impulse-
response)-filter generator, Reed-Solomon
encoders and decoders, convolution encod-
ers, Viterbi decoders, and turbo-coding func-
tions. Lattice includes all these IP cores in
its Lattice |IPexpress tool, which allows users
to parameterize and generate IP on their
desktops. It also provides The MathWorks'
Matlab/Simulink block set. Lattice includes
the IPexpress tool and Simulink block in
its comprehensive ispLever 7.2 design-tool
suite, which it introduced in December 2008.

MICROCHIP TECHNOLOGY
WWW.MICROCHIPCOM/DSPIC

Microchip’s dsPIC DSC (digital-signal
controller) is a 16-bit-data modified-Harvard
RISC machine that combines the control
advantages of a high-performance 16-bit
microcontroller with the high computation
speed of a fully implemented DSP to pro-
duce a tightly coupled, single-chip, single-
instruction-stream option for embedded-sys-
tem design. All of Microchip’s 16-bit DSC
and microcontroller families share the same
DSC- and DSP-core instructions, peripher-
als, development tools, and pinouts.

During the year, Microchip released to
production 26 dsPIC DSCs in the 40-MIPS
dsPIC33F family, delivering peripherals
and performance for motor control, power
supplies, and general-purpose embedded-
system applications. The cumulative total
of dsPIC DSCs in production now stands
at 81. These new products include 13
dsPIC33 general-purpose-family DSCs and
13 dsPIC33 motor-control- and power-con-
version-family DSCs. They offer as much as
128 kbytes of flash memory in packages as
small as 6X6 mm. Selected DSCs include a
new 16-bit peripheral for Microchip—a dual-
channel, 16-bit audio DAC. Some DSCs also
offer an on-chip CAN (controller-area-net-
work) 2.0B module, a codec interface sup-
porting the I?S (inter-IC-sound) and AC97
(audio-codec-97) protocols, and a parallel
master port to communicate with a variety
of parallel devices, such as communications
peripherals, LCDs, external memory devices,
and microcontrollers. Some motor-control
members offer a second quadrature-encoder
interface, also a first for Microchip’s DSCs.
The dsPIC33F family continues to grow, with
flash memory ranging from 12 to 256 kbytes
and pin counts of 18 to 100 pins in a number
of peripheral configurations.

New DSC-development tools include the
MPlab starter kit for dsPIC DSCs, which aids
in adding digital audio to embedded designs.
For $59.98, the kit provides a complete
development system, including debugger,
programmer, IDE (integrated development
environment), and C compiler. Also, a new

low-cost motor-control board supports
dsPIC33F-based, low-voltage BLDC (brush-
less-dc) designs—the dsPICDEMTM MCLV
development board. For $150, the board pro-
vides the power-electronics stage necessary
to drive motors with no additional hardware.

MIPS TECHNOLOGIES
WWWMIPS.COM

MIPS Technologies offers a line of proces-
sor cores for DTV, broadband access, Wi-Fi,
cable set-top boxes, DVD recorders, HD
DVDs, and VOIP (voice-over-Internet Proto-
col) applications. The fully-synthesizable, 32-
bit MIPS32 74K cores can achieve operating
frequencies greater than 1 GHz in 65 nm. The
MIPS DSP ASE (application-specific exten-
sions) Revision 2 includes 74 built-in DSP
instructions that can eliminate the need for a
separate DSP core. Four 64-bit accumulator
registers that provide fast local storage boost
signal-processing performance. A robust suite
of software-development tools, the MIPS
DSP Library, and a third-party DSP applica-
tions network support the 74K core family.

NXP SEMICONDUCTORS
WWW.NXPCOM

NXP creates semiconductors, systems,
and software that deliver better sensory
experiences in TVs, set-top boxes, identifica-
tion applications, mobile phones, cars, and
a range of other electronic devices. In those
fields, NXP leverages a long history and
active R&D investment in DSP technology.

Based on the TriMedia DSP technology,
the PNX1005, PNX1002, PNX1700, and
PNX1500 media-processor series target
video and complex audio processing, in secu-
rity and surveillance and videoconferencing
and professional-videoapplications. NXP has
optimized its latest video DSP, the PNX1005,
for h264 video codec, intelligent video analy-
sis, and video enhancement. The company
also offers the PNX1002 dedicated audio
processor for 16-channel audio acoustic pro-
cessing. Special versions for the automotive
and industrial market are also available.

The CoolFlux DSP is an ultralow-power
programmable core for portable-audio appli-
cations. It targets headsets, hearing devices,
and portable audio players. This C-language-
friendly audio-DSP core combines low gate
count with high performance. NXP uses the
CoolFlux DSP for custom-designed chips,
and the DSP is part of a global technology-
licensing program, resulting in a well-sup-
ported DSP platform and ecosystem.

Building upon the success of the CoolFlux
DSP, NXP created a new embedded DSP
core for ultralow-power software-defined
digital-radio baseband processing and sen-
sor processing. This CoolFlux BSP (base-
band-signal processor) extends the classic
CoolFlux DSP core with complex arithmetic,

SIMD (single-instruction/multiple-data) paral-
lelism and Viterbi and FFT (fast-Fourier-trans-
form) instructions.

OCTASIC
WWW.OCTASIC.COM

Octasic is a global provider of DSP silicon
and software products for the converged-car-
rier-, enterprise-, and endpoint-communica-
tion-equipment markets. The company bases
its DSP products on the Opus asynchro-
nous-DSP architecture. Octasic’s Vocallo
multicore media-gateway DSP product, the
first Octasic product the company based on
the Opus core, represents a new generation
of multicore DSPs for media gateways.

Throughout 2008, Octasic expanded its
international presence with the hiring of new
sales representatives for North America,
Korea, and China, and announced EuroSemi
GmBH as the company’s official represen-
tative in Europe. The company built on the
Vocallo media-gateway platform for voice by
adding video capabilities to create a true off-
the-shelf media-gateway product.

ON DEMAND
MICROELECTRONICS
WWW.ODM.AT

ODM (On Demand Microelectronics)
offers IP (intellectual property) and SOCs
(systems on chips) targeting the upcoming
global digital-video revolution. The basis for
ODM's product portfolio is the silicon-proven
VSP (video-signal processor)—a scalable,
configurable, and fully software-program-
mable processor. The VSP is suitable for
handling DSP applications with extremely
high-performance demands, such as digital
video. The SVEN (scalable video engine) IP
core can handle high-definition, multistan-
dard-compliant video-codec implementa-
tions for resolutions reaching 1080i/720p.
Supporting SVEN, ODM offers the Pictor
image-processing platform for high-end
image processing, and Samba, the first IP for
multistandard baseband processing.

@new
ON SEMICONDUCTOR
WWW.ONSEMI.COM

ON Semiconductor supplies power- and
signal-management products. The company'’s
BelaSigna product line of ultralow-power
audio-processing systems targets por-
table-system applications, such as mobile
handsets and accessories, hands-free com-
munication, industrial hearing protection, and
ALDs (assistive-listening devices).

Innovations over the past year include the
BelaSigna 300, an ultralow-power, high-fidel-
ity audio processor for portable communica-
tion devices that delivers audio clarity without
compromising size or battery life. With 24-bit
precision computing, the BelaSigna 300

MARCH 5, 2009 | EDN 33




eliminates noise and echo

from communications chan-

nels and still has resources

for additional audio-manage-

ment features. The dual-core archi-

tecture ensures a balanced workload

for processing efficiency and minimal

power consumption. Because it is a small
audio-processing system, you can design the
BelaSigna 300 WLCSP (wafer-level chip-
scale packaging) package into PCB (printed-
circuit-board) layouts with little or no impact
on the size of the end product.

PICOCHIP
WWW.PICOCHIPCOM

PicoChip's family of high-performance
multicore-DSP processors includes 200 to
300 processors, each a 16-bit Harvard archi-
tecture that is programmable with ANSI C,
to deliver total performance of 200 GIPS/30
GMACS. Although these processors are
usable for any high-performance-DSP
application, the company primarily focuses
on the wireless infrastructure. The proces-
sor finds use in base stations as a common
platform for both WiMax and LTE (long-term
evolution). It also supports baseband for fem-
tocells, small base stations for indoor cover-
age. The company released several new ref-
erence designs, including support for WiMax
Wave 2 with MIMO (multiple input/multiple
output), a WiMax femtocell access point, and
a TD-SCDMA (time-division-synchronous-
code-division multiple-access) femtocell.

PIXELWORKS
WWW.PIXELWORKS.COM

Pixelworks designs, develops, and
markets semiconductors and software for
the advanced-display industry, including
advanced televisions, multimedia projectors,
digital-streaming-media devices, and LCD
panels. Pixelworks' line of programmable
BSPs (broadband-signal processors) can
handle multiple codecs for high-quality IPTV
(Internet Protocol television) video and other
digital-video applications. The company offers
the DreamStream application-reference soft-
ware for designers using the BSP chips. In
addition to the BSP ICs, Pixelworks offers
devices ranging from single-purpose discrete
ICs to SOCs (systems on chips) that can pro-
cess and enhance the video signal throughout
the entire path in the system.

RC MODULE
WWWMODULE.RU

The RC (Research Center) Module design
center provides IP (intellectual property) for
VLIW/SIMD (very-long-instruction-word/sin-
gle-instruction/multiple-data) processors with
a flexible and high-performance vector-matrix
engine. The architecture targets industrial
video-image processing and navigation and
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provides scalable performance by employing
a programmable operand width of 1 to
64 bits. This flexibility allows designers
to trade precision for performance.
The NeuroMatrix DSP family includes
NM64xx chips and synthesizable NMC
(NeuroMatrix core).
The new NMCS8 is the next generation
of the NeuroMatrix-core family with perform-
ance that offers an eight-stage pipeline and
8000-instruction cache that supports eight
read/write memory operations per clock
cycle and accelerated vector unit operand
loads. RC Module offers a SOC (system-on-
chip) design service that it bases on NMC3
and ARM's ARM1176JZF-S core. Software-
and hardware-development tools, as well as
real-time signal- and video-image-processing
systems, are available from RC Module.

RENESAS TECHNOLOGY
WWW.RENESAS.COM

For applications that require DSP capabili-
ties, Renesas offers devices with a built-in
FPU (floating-point unit). Among them are the
SuperH devices in the SH-2A and SH-4A
series of high-performance, 32-bit RISC pro-
cessors. By combining both DSP and FPU
capabilities into a single RISC CPU core,
they save power and overall system cost.

Recent introductions in the SH-2A series
include the SH7262 and SH7264, which
offer an FPU and 1 Mbyte of on-chip SRAM
for digital-audio systems and graphical-dis-
play applications. The new SH-4AL-DSP-
based SH7366 processor provides multime-
dia support, including a VPU (video-process-
ing unit) and USB. For portable multimedia
systems, the 400-MHz SH7723 delivers
2.8-GFLOPS performance and supports a
video-processing function, a 2-D graphics
accelerator, and USB. A new audio-video-
player media-reference platform employs
Renesas’ SH7263 microcontroller, and
Express Logic's ThreadX RTOS supports it.

Renesas’ 90-nm-based SH74504 and
SH74513 devices provide the performance
and memory to target advanced driver-
assistance safety systems. The 600-MHz
SH77650 SOC (system on chip) targets in-
vehicle image-recognition-processing appli-
cations, and the SH77721 SOC is suitable
for low-range to midrange car-navigation sys-
tems. With 1920-MIPS performance at 5633
MHz, the SH7786 dual-core processor also
incorporates a fast DDR3-SDRAM interface
for data transfers as fast as 4.27 Gbytes/sec,
making it suitable for multimedia systems and
next-generation car-navigation systems.

RF ENGINES
WWW.RFENGINES.COM

RFEL (RF Engines) provides high-speci-
fication DSP products for FPGAs, as well
as digital receivers and products for the

defense, government-services, communica-
tions, and instrumentation markets around
the world. Applications include communica-
tions base stations, satellite-communications
systems, test-and-measurement instrumenta-
tion, and custom wideband receivers/trans-
ceivers. RFEL's cores and SOC (system-
on-chip) designs primarily target Xilinx and
Altera FPGAs.

RFEL's FPGA designs are available as
firmware, in COTS (commercial-off-the-shelf)
or custom hardware, or in finished products.
The standard range of cores includes the
HyperSpeed cores for applications requiring
as much as 6.4G-sample/sec performance.
The HyperLength cores provide as many as
1 million-point transforms, typically running at
complex sample rates of as many as 200M
samples/sec on Xilinx devices. The Matrix
range includes sets of different-length DFT
(discrete-Fourier-transform) cores, which,
when you combine them, allow the configu-
ration of FFTs (fast Fourier transforms) to
match the precise number of points for spe-
cific applications.

You can use ChannelCore64 for extract-
ing as many as 64 narrowband channels
from one or two wideband ADC inputs.
RFEL bases the core on a novel channeliza-
tion architecture that provides the flexibility
you traditionally associate with DDC (direct-
digital-control) cores and ASIC devices but
with greater silicon efficiency. The main fea-
tures are 64 independent downconversion
channels, support for two 16-bit ADC inputs
reaching 220M samples/sec, alias-free chan-
nel bandwidths, as much as 687.5 kHz, inde-
pendent tuning of channel center frequencies
with a resolution of less than 0.01 Hz, and a
fractional resampler for setting output sample
rates with a resolution of less than 0.01 Hz.
You can reconfigure channels without affect-
ing operation of other channels. The core
supports an end-to-end dynamic range of
more than 80 dB as well as gain control.

SENSORY
WWW.SENSORYINC.COM

Sensory's RSC family of devices performs
recognition, speech synthesis, and general-
purpose product control. The RSC line
supports speaker-independent recognition,
speaker-dependent recognition, speaker veri-
fication for voice biometric security, 2400-bps
speech compression for speech playback,
and music synthesis. The RSC-4x family pro-
vides on-chip integration of features, includ-
ing a microphone preamplifier, twin-DMA
units, a vector accelerator, and a hardware
multiplier—all of which allow a designer to
build a system with little more than a battery,
a speaker, a microphone, and a few resistors
and capacitors. Multiple ROM options are
available. Sensory's SC-6x series of DSPs
offer multiple options for introducing speech-




and music-synthesis abilities into consumer
products. Members of the SC-6x line can
store as much as 37 minutes of speech on-
chip and include as many as 64 1/O pins for
external interfacing.

SILICON HIVE
WWW.SILICONHIVE.COM

Silicon Hive, a supplier of semiconductor
IP (intellectual property), designs, builds,
and licenses application-specific products
for communications and media process-
ing; tuned processor cores; and program-
development tools with application libraries.
Silicon Hive-processor cores target the
requirements of an application domain and
are high-level-programmable from ANSI C.
The company's processor lineup includes
the Avispa-CH1, a high-performance C-pro-
grammable data processor for communica-
tions-signal processing. The Avispa-IM2 is a
general-purpose C-programmable data pro-
cessor. These two processors are scalable to
a high level of operations per cycle, with mul-
tiple options for precision, /0, and memory
configurations. The Moustique-IC2 is a C-
programmable SIMD (single-instruction/mul-
tiple-data) processor targeting image-signal-
processing applications with multiple options
for SIMD-vector dimension, I/0, and memory
configurations. All processors come with a
software-development environment, applica-
tion libraries, and preproven SOC (system-on-
chip) integration and verification packages.

SOUND DESIGN TECHNOLOGIES
WWW.SOUNDDESIGN
TECHNOLOGIES.COM

Sound Design Technologies provides
ultralow-power-DSP products for audio pro-
cessing, and the company offers 3-D MCM
(multichip-module), SIP (system-in-package),
and HDI (high-density-interconnect) substrate
technologies. The Voyageur programmable
multiprocessor-DSP platform maximizes
instructions per microwatt using a reconfigu-
rable architecture and an integrated high-
resolution ADC and DAC in a miniaturized
package. The reconfigurable multicore system
consists of hardware accelerators and DSP
cores. The system comprises five embedded
DSP cores, four of which contain dual MACs
(multiply/accumulate) units with a customized
instruction set for audio processing, includ-
ing single-cycle log and exponent functions.
Hardware accelerators include FFT/IFFT
(fast-Fourier-transform/inverse-FFT) accelera-
tors, hard-wired FENG (filter-engine blocks)
of FIR (finite-impulse-response) and IIR (infi-
nite-impulse-response) filters, and a perfect-
reconstruction-programmable time-domain
filter bank for sub-band audio processing.
GUIDE (Gennum universal integrated
development environment), the Voyageur
platform-development tool, supports develop-

ers’ efforts for firmware development, debug-
ging, and testing.

STMICROELECTRONICS
WWW.STM.COM

STMicroelectronics’ portfolio includes
application-specific products containing
a large amount of proprietary IP (intellec-
tual-property) content and multisegment
products that range from discrete devices to
high-performance microcontrollers, secure
smart-card chips, and MEMS (microelec-
tromechanical-systems) devices. Within its
portfolio of products, ST develops a family of
high-performance VLIW (very-long-instruc-
tion-word) cores primarily targeting the con-
sumer, mobile, and computer and peripherals
markets.

STREAM PROCESSORS
WWW.STREAMPROCESSORS.COM

Fabless semiconductor company SPI
(Stream Processors Inc) offers parallel-
processor options targeting consumer and
industrial applications. lts Stream-processor
architecture brings down computing cost to
ASIC levels and makes the performance ben-
efits of parallel processing easily accessible
to programmers. Delivering more than 200
GMACS, SPI's C-programmable Stream
processors enable designers to adopt a
software-driven model and eliminate depen-
dencies on inflexible ASICs or complex multi-
DSP or FPGA implementations.

The company's Storm-1 family supports
video- and image-processing applications,
such as intelligent video surveillance, high-
definition videoconferencing, broadcasting,
and multifunction printers. The Storm-1 family
comprises four software-compatible prod-
ucts—from the low-cost, low-power SP8LP-
G30, suitable as a single-chip IP (Internet
Protocol) camera product, to the SP16HP-
G220, which delivers 448 GOPS of com-
puting performance and targets high-end-
imaging and multichannel-video applications.
Available RapiDev Tools Suite, development
kits, libraries, and a network of third-party
developers help customers shorten time to
market and slash total costs.

The Stream-processor architecture com-
bines data parallelism with a sophisticated
C-development environment to simplify the
programming task. To the programmer, the
processor looks like a single core, in which
the tools and underlying hardware manage
synchronization, on-chip memory, and data
movement. The compiler-managed memory
hierarchy provides predictable performance,
high ALU (arithmetic-logic-unit) use, and effi-
cient bandwidth management.

STRETCH
WWW.STRETCHINC.COM

Stretch offers a family of software-configu-
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rable processors with embedded program-
mable logic within the processor to target
imaging and video, mobile/wireless, security,
and industrial applications. Using C/C+ +
programming tools, system developers can
automatically configure Stretch'’s proces-
sors to address changing application needs.
Stretch’s S6000 family of software-configu-
rable processors targets high-performance
video and wireless signal processing. The S6
Architecture offers a second-generation ISEF
(instruction-set-extension fabric), a processor
array, and a programmable accelerator.
Stretch and its partners offer reference-
hardware and software applications for main-
profile standard- and high-definition MPEG 2
and H.264 video encoding. Many of the core
modules from these applications are avail-
able in source code as extension instructions.
Stretch and its partners also offer hardware
and software applications for WiMax base-sta-
tion equipment. A number of the physical-layer
modules, including FFTs (fast Fourier trans-
forms), forward-error-correction functions, and
CRC (cyclic-redundancy checking), are avail-
able in source code as extension instructions.

TENSILICA
WWW.TENSILICA.COM

Tensilica offers 32-bit customizable data-
plane processors, DSPs, and standard
processor cores. The Diamond Standard
108Mini, 212GP, and 232L integrate a
32X 32-bit multiplier and 32-bit integer
divider. The Diamond Standard 570T includes
dual 32X32-bit SIMD (single-instruction/
multiple-data) multipliers and a 32-bit integer
divider as well as 16-bit DSP instructions.
Tensilica's 545CK DSP is a three-issue VLIW
(very-long-instruction-word) DSP with eight-
way SIMD units, dual 128-bit load/stores,
and a Viterbi convolutional coder accelerator.

Tensilica also offers preconfigured DSPs
for audio and video. The 330HiFi audio DSP
includes dedicated audio instructions to de-
crease frequency requirements and supports
popular audio codecs. The 388VDO video
DSP targets D1 (standard-definition) resolu-
tion and offers H.264 baseline- and main-pro-
file decoding, H.264 baseline-profile encod-
ing, and other software for JPEG, MPEG, and
VC-1/WMV (Windows media video) 9.

Designers can customize Tensilica's
Xtensa processors for DSP tasks by con-
figuring predefined elements of the archi-
tecture and by inventing new instructions
and hardware-execution units for maximum
performance. The Xtensa LX2 processor
core with the Vectra DSP engine supports
wide datapaths and traditional DSP tasks.
The Xtensa LX2 can deliver RTL-equivalent
I/0O through direct interfaces that bypass
the local/store operation. The Vectra DSP
engine uses 64-bit instruction words con-
taining three-issue slots for ALU (arithmetic-

logic-unit), MAC (multiply/accumulate), and
load/store operations.

TEXAS INSTRUMENTS
WWW.TIL.COM

Texas Instruments offers a broad portfolio
of programmable DSPs. The TMS320C5000
DSP platform offers power consumption as
low as 0.33 mA/MHz and performance to
600 MIPS for portable media and communi-
cation products, including digital-music play-
ers, GPS (global-positioning-system) receiv-
ers, and portable medical equipments.

Tl bases the OMAP (open-multimedia-
applications processor) 35, including
OMAP3503, OMAP3515, OMAP3525, and
OMAP3530, on the ARM Cortex-A8 core,
providing laptop-like performance at hand-
held-power levels in one chip. The OMAP35x
targets portable navigation devices, Internet
appliances, and portable patient-monitoring
devices. The low-power OMAP-L137 targets
industrial, medical, audio, and emerging ap-
plications, and Tl bases it on an ARM926EJ-S
and a C674x DSP core. Developers can lever-
age the floating-point DSP for real-time, pro-
cessing-intensive computations, and the on-
chip ARM enables graphical user interfaces,
touchscreens, networking stacks, and imple-
mentation of various high-level operating sys-
tems, such as VxWorks, WinCE, and Linux.

The TMS320C6000 DSP platform
comprises high-performance fixed- and
floating-point DSPs targeting video, imag-
ing, infrastructure, and performance-audio
applications. The C6745 and C6747 DSPs
merge the precision and ease-of-use advan-
tages of floating point with a combination of
connectivity peripherals, low power, and low
cost. Targeting industrial, medical, audio, and
emerging applications, the devices operate
as fast as 300 MHz and consume 62 mW in
standby mode and 470 mW in active-power
mode. The C6474 high-performance proces-
sor integrates three of TlI's TMS320C64x+
cores running at 1 GHz each on a single die,
delivering 3 GHz of raw DSP performance
that consumes one-third less power at two-
thirds less DSP cost than discrete process-
ing products. The C6474 provides significant
system integration for customers currently
using DSP farms for telecommunications,
medical-imaging, military-communications,
and industrial-vision-inspection end equip-
ment and markets.

Digital-media processors employing TI's
DaVinci technology include processors, soft-
ware, tools, and support for the development
of digital-video applications. The DM335,
TI's lowest-cost digital-media processor,
integrates an ARM926EJ-S core and a
video-processing subsystem so that devel-
opers can add high-definition video at 720p
to their portable-system applications, such
as electronic-gaming applications, Internet

" Direct

©

¢
Order with
your credit card

€
Ships within 2
husiness days

intersil.com/ibuy

the EVOLUTIONof ANALOG™

intersjl.



~pPinPOINT—

PRECISION ANALOG

GOTTA GETIT!

Precisely What
You Need!

Vv Micropower
Precision Op Amps

v/ Instrumentation
Amplifiers

'V Current-Sensing
Amplifiers

/' Precision Voltage
References

 Analog-to-Digital
~ Converters

v/ Digital Potentiometers
(DCPs)

intersil.com/pinpoint

the EUOLUTIONof ANALOG™

intersjl.

THE 2009 DSP DIRECTORY

radio, e-books, digital telescopes, universal
remote controls, and video doorbells. The
low-cost, ARM-based TMS320DM357 pro-
cessor includes a royalty-free H.264 codec
at D1 resolution for video compression, as
well as MPEG-4, JPEG, and G.711 codecs
that require no licensing fees or royalties

to Tl

TILERA
WWW.TILERA.COM

Tilera offers high-performance multicore
processors targeting embedded-network-
ing, security, multimedia-processing, and
wireless-infrastructure applications. The Tile
processor family targets applications requir-
ing intensive packet processing for layers
3 through 7 at 1- to 20-Gbps throughput.
Services such as deep-packet inspection,
flow monitoring, and intrusion prevention
are ideal targets for Tilera's processors.

In the multimedia and DSP arena, the Tile
processors enable HD-video applications,
such as videoconferencing, surveillance,
and broadcast head-end equipment, as
well as wireless backhaul and baseband
processing.

The Tile64 processor SOC (system on
chip) has 64 full-featured processor cores
plus system-integration blocks, including
four DDR2-memory controllers with ECC
(error-correcting code); two 10-Gbps,
four-lane PCle (peripheral-component-
interconnect-express) interfaces; two XAUI
(10-Gbit-attachment-unit-interface) 10-GbE
(gigabit-Ethernet) controllers; two 1-Gbit
RGMII (reduced-gigabit media-independent-
interface) Ethernet controllers; and 64 bits
of flexible 1/O that can support HD-video
input or other high-speed interfaces. The
device includes 5 Mbytes of cache, and
each processor core can independently run
a full operating system, such as Linux. It is
available in speeds of 600 to 866 MHz.

Tilera based the Tile64 family on a tiled-
multicore architecture with a mesh-based
on-chip interconnect that delivers as much as
32 Tbps of interconnect bandwidth between
the cores and allows scaling the architecture
beyond hundreds of cores. In addition to mul-
ticore processors, Tilera also offers turnkey
PCle appliance boards and a suite of multi-
core software-development tools.

Tilera’s MDE (multicore-development
environment) enables developers to take full
advantage of the parallel-processing potential
of the Tile-processor architecture. It includes
a graphical IDE (integrated development envi-
ronment) with an ANSI C and C+ + compiler,
a multicore-aware debugger and profiler, a
hardware simulator, and Tilera's powerful iLib
parallel-programming library. Tilera also deliv-
ers a standard runtime environment using full
SMP (symmetric-multiprocessing) Linux 2.6
and a system hypervisor.

VERISILICON
WWW.VERISILICON.COM

VeriSilicon is an IC-design foundry provid-
ing custom options and SOC (system-on-
chip) turnkey services. The company acquired
the ZSP division from LSI. VeriSilicon's licens-
able ZSP DSP cores and star-IP (intellectual-
property)-based SOC (system-on-chip) plat-
forms target application markets for voice and
wireless communications and multimedia.

XILINX
WWW.XILINX.COM

Xilinx offers programmable-logic products.
Over the last year, the company introduced
a high-performance reconfigurable-DSP
product and expanded the XtremeDSP
development platform to cover low-cost-
video development. The Xilinx XtremeDSP.
development-tools package provides a com-
prehensive design suite that enables you to
use The MathWorks' Matlab and Simulink
modeling environments for FPGA design.
Use this DSP-design environment early in
the design flow to explore hardware options
for high-level algorithms or to assemble
complete DSP systems for production that
include RTL, IP (intellectual property), and
embedded processing.

The XtremeDSP tools package includes
both a system generator for DSP and the
AccelDSP synthesis tool. Together, they form
a flexible, integrated, and powerful DSP-
development environment for FPGAs. The
Xilinx DSP-block set with the system genera-
tor helps produce logic for Xilinx program-
mable devices. More than 90 DSP building
blocks are available for the Simulink model-
ing environment.

XMOS
WWW.XMOS.COM

XMOS is a venture-backed fabless-
semiconductor company developing SDS
(software-defined silicon)—the next genera-
tion of programmable chips. The company’s
programmable devices are available for $1
to $15. To ensure that development costs do
not negate the unit-cost savings, the com-
pany offers an innovative way to access the
programmable hardware through a software-
based design flow that bypasses hardware
descriptions and logic synthesis.

XMOS bases its technology on the com-
pact, event-driven, multithreaded XCore pro-
cessor. This 32-bit RISC processor supports
as many as eight threads and integrates
support resources in the XCore-tile building
block. Multithreading permits concurrent
processing of distinct functions, ranging from
1/O interfaces to complete software applica-
tions. With as much as 400 MIPS per tile,
the XCore engine has the performance to
implement multiple complex, real-time hard-
ware and software functions.
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BY DON BRINKMAN  MOLEX

Designing for ROHS:
Select the right lead-free-
connector design for heat-
sensitive applications

THE REMOVAL OF LEAD-BASED ALLOYS, WHICH MANUFACTURERS COMMONLY
USE FOR SOLDER AND PLATING, HAS BEEN A MAIN AREA OF CONCERN FOR
ENGINEERS DESIGNING ROHS-COMPLIANT ELECTRONICS. LEARN HOW
LEAD-FREE ALTERNATIVES AND THEIR ASSOCIATED INCREASE IN REFLOW
TEMPERATURES AFFECT CONNECTOR RELIABILITY AND PERFORMANCE.

he ROHS (restriction-of-hazardous-substances)

directive, which the EU (European Union) en-

acted in 2006, aims to prevent environmental

damage by restricting the use of lead, mercury,

cadmium, hexavalent chromium, PBB (polybro-

minated biphenyl), and PBDE (polybrominated
diphenyl ether). It places greater responsibility on the elec-
tronics and manufacturing industries to monitor and regulate
the use of these potentially hazardous substances, often com-
ponents in plastics, base-metal alloys, and the plating and sol-
der processes for electronic-component design.

However, displacement of hazardous substances and com-
pounds, such as those materials ROHS outlines, can affect not
only cost and manufacturing time, but also system reliability
and performance. As a result, design engineers must be more
involved with the manufacturing process to determine the
outcome of their end product upon removal of these hazard-
ous materials.

Lead-free alternatives most commonly increase solder-reflow
temperatures, heighten MSLs
(moisture-sensitivity levels), and
reduce elasticity, leading to in-
creases in overall system cost.
When selecting lead-free ROHS-
compliant components, consid-
er the effect of these changes on
various manufacturing process- J
es, such as plated-through-hole [l
and surface-mount technologies.

Lead-free solder commonly re-
quires higher liquidous tempera-
tures—typically, 30 to 35°C more
heat than lead-based solder (Fig-
ure 1). This temperature increase
puts some heat-sensitive compo-

Figure 1 A plastic connector housing blistered after expo-
sure to lead-free soldering temperatures that typically need
nents at risk during the various 30 to 35°C more heat than lead-based solder.

age components that are not heat-resistant. Therefore, design-
ers should account for all heat-sensitive parts and consult with
their manufacturers to identify the necessary assembly-process
requirements for lead-free components.

Additional heat can also increase the MSL of the compo-
nent. Moisture trapped inside the connector can expand and
damage the low-profile connectors that slim networking and
electronic devices employ. Both solder-temperature levels and
the length of time a part is exposed to that temperature can
influence a material’s MSL. Because the reflow process typical-
ly exposes ROHS-compliant materials to more heat compared
with leaded materials, they are at greater risk for damage, such
as fracturing, joint stress, and delamination due to increased
moisture sensitivity.

To prevent any unnecessary absorption of moisture, design
engineers must ensure careful handling and packaging of their
parts before soldering. Investigating board and part qualifica-
tions with the manufacturer before building a product aids in
determining which manufacturing conditions are most ap-
propriate for preventing mois-
ture expansion. Some options to
consider include baking compo-
nents before assembly to remove
any moisture and packaging the
components in humidity-resis-
tant bags.

Further, lead-free solders are
more rigid and less elastic than
those incorporating lead, making
them more susceptible to break-
age in harsh environments, when
under stress, or when exposed to
other post-soldering assembly
processes, such as hand-soldering
or final assembly. As a result, en-
gineers must determine whether

soldering processes and can dam-
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to modify a design before incor-



porating lead-free parts. To efficiently
account for these factors when designing
for ROHS compliance, designers must
revisit the manufacturing process behind
each product to better qualify which de-
sign is most appropriate.

Lead-free plated-through-hole designs
use a wave-soldering process to assemble
parts to the PCB (printed-circuit board).
The technique is primarily for applica-
tions in which PCB-space savings is not
important. Though the plated-through-
hole-mounting style prevents some of the
design obstacles associated with the tran-
sition to lead-free manufacturing, it does
not eliminate all heat-related risks; com-
ponents can still see exposure to elevated
top- and bottom-side preheat tempera-
tures. Studies suggest that wave soldering
poses a greater risk of delamination than
does oven soldering. Delamination refers
to the separation of layers within the
metal or PCB, causing its internal prop-
erties to change. It can be attributable to
the repeated stress a PCB goes through
as it is exposed to heat, and it affects the
reliability of the final product.

Unlike the plated-through-hole pro-
cess, you create SMT (surface-mount-
technology) attachments by treating the
board and its components in a reflow sol-
dering oven. As smaller devices and min-
iaturization become more popular, SMT
methods have gained acceptance as a re-
placement for the through-hole process.

SMT, although suitable for compact
designs in cell phones, laptops, and other
consumer electronics, increases lead-free
components’ susceptibility to problems
that derive from excess heat. In this pro-
cess, you screen-print the PCB with sol-
der paste before placing the components
on top. Next, the PCB goes through the
solder reflow oven, which preheats the
PCB and component leads, activates
the flux within the solder paste, and re-
flows the solder paste to create the solder
joint between the component leads and
the PCB pads. Lead-free SMT parts typi-
cally use a tin-, silver-, and copper-solder
mixture with a reflow temperature about
34°C greater than lead-based solder.
To account for this additional heat, de-
signs that use this mounting method call
for high-temperature-resistant plastics,
which are generally more expensive than
their non-heat-resistant counterparts.

In some niche applications, the solder
paste you use for SMT components re-
quires a lower reflow temperature than

does the current tin-lead process. In
these cases, which use tin-bismuth sol-
der, the liquidous temperature drops to
138°C—well below the 183°C reflow
temperature of the tin-lead process—re-
quiring no change in plastic material.

Consult the manufacturer or assem-
bly house at the beginning of the design
process to ensure that you are using the
correct parts and assembly processes for
the design engineer’s application and
budget requirements.

Unlike SMT components, parts that
don’t experience any thermal processes
need not include high-temperature plas-
tics to survive the manufacturing process.
You typically fit compliant-pin, or press-
fit, components after all heating steps are
complete and lock them into place us-
ing friction. Other products in this cat-
egory include wire-mounted parts, such
as crimp terminals, crimp housings, and
IDT (insulation-displacement-technol-
ogy) connectors. These types of tempo-
rary mechanical attachments require no
solder and rarely encounter heat.

Ideal for high-end-PCB design, these
mounting methods help designers avoid
problems associated with leadless solder
and parts, such as moisture absorption
and part malfunction. With an increas-
ing number of initiatives driving the de-
velopment of “green” design in the elec-
tronics industry, accounting for environ-
mental regulations has become a neces-
sary step in the design process.

For heat-sensitive, lead-free compo-
nents, the displacement of hazardous
substances and compounds significantly
affects cost and manufacturing, as well
as overall system reliability and elec-
tronic-component performance. Work-
ing closely with manufacturers at the
beginning of the design process will help
alleviate costs and time. Additionally,
studying the methods used to assemble
newly ROHS-compliant parts can help
you avoid costly adjustments that may
not always be necessary.EDN
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Microcontroller converts digital-
temperature-sensor readings
without floating-point arithmetic

Jordan Dimitrov, Toronto, ON, Canada

Digital temperature sensors

combine a sensor, an ADC,
and a serial interface in a single chip.
They feature wide enough measure-
ment range, good accuracy and resolu-
tion, no need of external parts, easy in-
terface to microcontrollers, small size,
and low price. In a review of 10 digital
sensors from seven companies, all parts
deliver signed-number data in two’s-
complement format. They feature tem-
perature ranges of —25 to +85 or —40
to +125°C, accuracy of 0.5 to 2 or 2
to 4°C, and output data of 9 to 13 bits
with 0.5 to 0.0312°C resolution. The
devices’ conversion time is 26 to 750
msec, and they use an SPI (serial-pe-
ripheral interface), an I?C (inter-inte-
grated-circuit), or a 1-Wire interface.
Power supplies are 1.5 to 3.6 or 3 to
5.5V, and prices range from 80 cents to
$2.10 (1000).

These sensors connect to microcon-
trollers; hence, size, speed, and time
to develop firmware are also impor-
tant. The standard approach is to use

a high-level language and a compiler.
Development time is short, and per-
forming even complex calculations is
not a problem. However, compilers
produce machine code that occupies
more memory and runs at lower speed
than code from an assembler. Also,
compiler IDEs (integrated develop-
ment environments) cost hundreds
of dollars, whereas many companies
offer free assembly-language IDEs. If
you work on a tight budget or memo-
ry-space allotment, assembly language
is the better option. The problem is
to find a simple way to avoid the nec-
essary floating-point calculations to
convert sensor data into human-un-
derstandable format, both in Celsius
and Fahrenheit. This Design Idea

presents an effective approach.
Consider the TMP121 sensor from
Texas Instruments (www.ti.com).
It provides 13-bit data in a 16-bit
frame with resolution of 0.0625°C/
bit. Hence, the transfer function is
t.=0.0625XN,, where t_ is the tem-
perature in degrees

Celsius and N is

VCC
T™MP121 58HO11 oD the sensor data
after you remove
SCK SCLK < -
MISO LG the three meaning
= less least-significant
CE ess least-significani
c - 0C2 Vec | bits. You can easily
ssl—w—o0
PA7  SS rearrange the above

9

Figure 1 A small system uses a 68HC11 microcon-
troller to read a switch and a sensor, to convert data,

and to display temperature.

equation to:

5
tc ZfXNS =
80 (1)

Ns Ns} 1
28 )10
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To get readings in degrees Fahrenheit,
use the following equation, which
converts degrees Celsius into degrees
Fahrenheit: t,=[(9/5)Xt.+32]. Re-
placing t. from the above equations
yields:
tp =2><i><NS +32=
5 80 (2)

Ng +$+320 xi.
8 10

The benefit of equations 1 and 2 is
that you can perform the calculations
with integer arithmetic only. They
require divisions by powers of two,
which you can replace with shifts,
and division by 10, which you per-
form by introducing a decimal point
in the display.

The circuit underwent testing with
the popular 68HC11 microcontroller
from Motorola (www.motorola.com,
Figure 1). Besides a sensor and a
controller, it includes a unit-selec-
tion switch and a dot-matrix LCD.
The display resolution is 0.1°. The
core of the supporting firmware is an
endless loop in which the 68HCI11
uses an output-compare function to
generate a square-wave signal with a

MARCH 5, 2009 |
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period of 1 sec and a duty cycle of
50%. The OC2 signal connects to
the CE input of the sensor and con-
trols its operation: When CE is high,
the sensor measures temperature. The
HCI11 does nothing except display
M on the LCD. When CE becomes
low, the last measurement latches in
a shift register inside the sensor. The
HCI11 deletes M from the display,

reads the switch and the sensor, ma-
nipulates the data, and displays the
temperature.

Equations 1 and 2 provide the
basis for two source codes. Listing 1,
available at www.edn.com/090305dia,
generates machine code of 981 bytes.
Listing 2, also available at www.edn.
com/090305dia, generates machine
code of 392 bytes. Despite the C-lan-

Discrete-component buck converter

drives HB LEDs

Dhananjay V Gadre, Netaji Subhas Institute of Technology, New Delhi, India

HB (high-brightness)
LEDs require a large

amount of current to operate.
When driving HB LEDs from a
voltage source, you can set the
required current with a suit-
able series resistor. If the volt-
age source is a battery, then, as
the battery drains, the LED’s
intensity decreases. Also, a se-
ries resistance has the disadvan-
tage of power loss through the
resistor. A better option is to -
use a suitable dc/dc converter.
If the LED’s turn-on voltage is
lower than the battery voltage,
as would be the case with a 6V
sealed-lead-acid battery, then
you can use a buck converter
(references 1 and 2). You can
build a simple buck converter

Lt

1

M ‘H‘HM‘

\\‘\m il

270ps 280y

Figure 2 In a SwitchCAD simulation, the upper trace is
the MOSFET-drain voltage, and the lower trace is the

base voltage of Q,.

| MARCH 5, 2009

guage approach with integer arithme-
tic, it needs 2.5 times more memory to
do the job. The ratio is well above 10
if the C code goes with equations that
need floating-point arithmetic. The
benefit is clear: Modified equations
1 and 2 and assembly-language pro-
gramming let you select a microcon-
troller with less memory and reduce
the price of your design.Ebn

using only discrete components. It re-
quires two bipolar transistors, a P-chan-
nel MOSFET, an inductor, a Schottky
diode, and a few resistors (Figure 1).
When you switch on the battery
voltage, the voltage across
R, the resistor in series with
the HB LED, is OV. Thus,
transistor Q, is off, and Q, is
in saturation. The saturated
state of Q, switches on the
MOSFET, thereby applying

Figure 1 A buck converter provides current sufficient
to drive a high-brightness LED.

the battery voltage to the
LED through the inductor.
As the current through resis-
tor R] increases, it turns on
Q,, which turns off Q and
— thus turns off the MOSFET.
During the MOSFET’s off
state, the inductor contin-
ues to supply current to the
LED through Schottky diode
D,. The HB LED is a 1W,
white Lumiled (www.philips
lumileds.com) LED. Resistor
R, helps control the LED’s

T I

N

C C

290ps  300ps  310ps

Figure 3 In an oscilloscope screenshot, the upper trace is the

MOSFET-drain voltage; the lower trace is Q,'s base voltage.
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Dual Output Buck Regulator with Current Partitioning
Optimizes Efficiency in Spuce-Sensitive Applications

Design Note 460
Johun Strydom

Introduction

The LTC®3546 is a dual output current mode buck regu-
lator with flexible output current partitioning. Beyond
the advantages normally associated with dual output
regulators (reduced size, cost, EMI and part count, with
improved efficiency), the LTC3546’s outputs can be
partitioned for either 3A and 1A outputs, or two 2A out-
puts. This increases its application range and simplifies
multiple supply rail designs. A configurable Burst Mode®
clamp for each output sets the current transition level
between Burst Mode operation and forced continuous
conduction mode to optimize efficiency over the entire
output range. An adjustable switching frequency up to
4MHz and internal power MOSFET switches allow for
small and compact footprints.

The LTC3546 utilizes a constant frequency current mode
architecture that operates from an input voltage range
of 2.25V to 5.5V—uwell suited to point-of-load (POL)
conversionforintermediate power bus applications—and
provides dual regulated output voltages as low as 0.6V.

5V V|y —e

The adjustable switching frequency can be set from
750kHz to 4MHz by an external resistor or synchronized
toanexternal clock, allowing for asignificant reductionin
overall solution size through the reduction of the output
capacitors and inductors. Furthermore, the 180 degree
phase shift between outputs reduces input ripple current
when compared with two independent regulators, as the
ripple frequency is effectively doubled, thereby lowering
EMI and allowing the use of a smaller input capacitor
while also improving efficiency.

Additional features such as soft-start, supply sequenc-
ing and tracking, short-circuit protection and current
foldback are all included in a thermally enhanced 28-lead
4mm x 5mm QFN package. An entire converter typically
consumeslessthan 0.6 squareinches of board real estate,
single-sided, and is limited to 1.2mm in height.

L7, LT LTC, LTM and Burst Mode are registered trademarks of Linear Technology
Corporation. All other trademarks are the property of their respective owners.

o 1
—_L_ 224F, X5R Vee
= A7 RUN2 RUN1
100k — PGOOD2 PGOOD1 |—
SYNC/MODE
100k L1 L2*
I 1.0pH LTC3546 1.0pH
Vourz __o - - SW2A SW1 o o o Voutt
25V2A 11 R 1 s oo i I 1 o mo L o 1-8V2A
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Figure 1. A Low Profile Dual Output Converter for AM Frequency Sensitive Applications—2.5V/2A and 1.8V/2A QOutputs
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Flexible Current Partitioning

A unique feature of the LTC3546 is its flexible current
partitioning. The LTC3546 has two independently regu-
lated outputs that can deliver up to 2A and 1A due to the
90mQ and 180mQ internal power MOSFET switches. An
additional 1A output, with 180mQinternal power MOSFET
switches, can be paralleled to either of the outputs to
produce eithera 3A/1A ora 2A/2A dual output regulator.
This external connection is internally detected and the
dependent output is automatically gated in accordance
to the connected output—nothing more is required.

Operation Modes and Efficiency

The LTC3546 can be configured for Burst Mode opera-
tion, forced continuous conduction (FCC) operation or
pulse-skipping mode. Inmobileapplications where battery
runtime is of paramount importance, Burst Mode opera-
tion boosts efficiency by reducing gate charge losses at
light loads, reducing supply current to just 125pA at no
load. When noise control is important, forced continu-
ous conduction operation may be preferred in order to
trade efficiency for predictable, easily filtered constant
frequency switching regardless of load current. Pulse-
skipping mode providesagood compromise between light
load efficiency and output voltage ripple. For optimum

efficiency over all load conditions, the transition current
between Burst Mode operation and forced continuous
conduction mode can be set through the Burst Mode
clamps (BMC) independently for each output.

Application Examples

Figures 1 and 2 show the versatility of the LTC3546.
Figure 1 shows a low profile converter with two inde-
pendent outputs. It is configured for constant frequency
(2.25MHz) operation regardless of load. This design is
optimized for space sensitive applications where AM band
(520kHz — 1710kHz) interference could be a concern.
Figure 2 shows a full featured dual POL converter with
Burst Mode operation. The Burst Mode clamps are set
for optimum efficiency over the entire load range of each
output. This design is best suited for efficiency-sensitive
applications with wide load current ranges.

Conclusion

The LTC3546 is a versatile dual output buck regulator
suited for low to medium power applications. It delivers
all the advantages of a dual output regulator with added
flexible load current partitioning. The versatility of the
LTC3546 makes it suitable forawide range of applications
that require compact, high efficiency power supplies.

3.3VVy

—T— C5 R12 T R13
I 221F, X5R 100k Ve 100k
— RUN2 RUN1
L PGOOD2 PGOOD1 L
v 0.56pH SYNC/MODE 2.2uH v
ouT2 _ atYY Y\ YYY o ouTt
1.2V/3A I SW2A swi 1.8V/1A
Sauf, x5n S 7 c6 swzs 1 c7 R2 _L c2
__L_><3u ’ 100k T 47pF SW1D  LTC3546 T 10pF 200k __L_ 22F, X5R
= g Veg2 Vg1 ® =
R3 BMC2 BMC1 R4
49.9 FREQ PHASE 49.9k
ITH2 ITh1
R10 RO SR6 TRACK/SS2  TRACK/SS1 RS R11
49.9k 226k % 2% [ | cs 4. 3k 49.9
I1000pF | J_ DN460 F02 | I 470pF
fow = TMHz *WURTH PD2 74477450056

**WURTH PD2 7447745022

Figure 2. A Dual Output Converter with High Efficiency Over the Entire Output Range—1.8V/1A and 1.2V/3A Outputs
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intensity. Using a larger value for R
reduces the intensity.

The SwitchCAD-III software,
which is available as a free download
from Linear Technology (www.linear.
com), simulated the circuit; the simu-
lated MOSFET was an International
Rectifier (www.irf.com) IRF9724S
instead of an IRF9540 because the
model for IRF9540 is not available
in SwitchCAD-III. Figure 2 plots

the MOSFET-drain waveform and
the voltage at Q,’s base. The circuit
was wired on a prototyping board and
tested for various supply voltages. Fig-
ure 3 shows oscilloscope screenshots
for the MOSFET-drain voltage and
the voltage at the base of Q,. They
fairly well match the simulated wave-
form. Conversion efficiencies were
60 to 95% for supply voltages of 6 to
10V.EDN

Drive a single-coill latching relay
without an H-bridge circuit

Carlos Cossio, Santander, Spain

Single-coil latching relays find
use in signal-routing, audio, and
automotive systems. To maximize their
usefulness and cut power consumption,
these coil currents must flow in both

QE128

3.3V 3.3V

directions. Current flowing from the
latching relay’s positive pin to the neg-
ative pin causes it to latch in its reset
position. Current flowing from the
negative pin to the positive pin latches

5V 5V
40616005 Q

w
w
<

4.7k

VDD

VREFH

5 VREFL

VSS

RESET

PTBO

PTB1 |17

31

—M—O
|

47 £ B 247
t ol [
oMo

100 nF

I

ULN2003

—

8 1

MC9S08QE128 5

Figure 1 You can drive a single-coil latching relay without an H-bridge circuit,
greatly simplifying hardware design and making the most of the low-power-con-
sumption features inherent to latching relays in portable-system applications.
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the relay in its set position. The relay
maintains its position even when you
remove the coil current, which saves
power after the relay latches.

Latching relays have advantages
over classic relays because, as soon as
the relay switches, it remains in that
position without consuming energy.
Thus, no current consumption means
less heat, smaller heat sinks, and a dra-
matic increase in battery life for porta-
ble devices. In some cases, the use of a
latching relay lets your greatly simplify
a circuit.

Although latching relays boast sig-
nificant advantages over classic relays,
their use appears limited to niche ap-
plications because they require more
attention to design details. In general,
a latching relay’s drive circuit is slight-
ly more complex than that of a clas-
sic relay. The traditional approach to
driving a latching relay is to use an H-
bridge circuit, which can be costly and
difficult to handle. In addition, you
must design a demagnetization circuit
using a special resistor to limit the cur-
rent in compliance with the manufac-
turer’s specifications.

Figure 1 shows a simple circuit using
the MC9S08QE128 microcontroller
from Freescale (www.freescale.com)
to drive a Finder (www.findernet.
com) 40.61.6.005 single-coil latching
relay with a standard ULN2003 Dar-
lington driver with open-drain outputs
and inductive-kickback protection.
Clamping diodes on each ULN2003
output pin catch high-voltage tran-
sients that occur when you interrupt
the coil current. Because demagne-
tization uses low-value resistors, you

MARCH 5, 2009 |
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must wire at least two open-drain buf-
fers of the ULN2003 to both endings
of the relay coil to ensure enough cur-
rent when the microcontroller pulls
down.

Listing 1, which is available in the
Web version of this Design Idea at
www.edn.com/090305dib, shows the

software procedure to latch the relay

to its set or reset position by turning
on the corresponding microcontroller
output for at least 50 msec. The cur-
rent flows into the ULN2003 open-
drain output and latches the relay to
its set or reset position, according to
the direction of the coil current. As
soon as the relay latches, drive the
corresponding microcontroller output

Limit switches control

dc-motor H bridge

Andreas Grin, Wedemark, Germany

*V o—«Jo'\}—o_@—q._?o\_o_o TV

Figure 1 This circuit works by inhibiting movement in one direction but allow-
ing movement in the other direction when the motor retracts from its end

position.

|||—0

Figure 2 This circuit shortens one input of the H bridge
to ground so that movement is possible only in the other

direction by turning on the other input.

low to turn off the ULN2003 open-
drain buffer to ensure the lowest
power consumption. You must, how-
ever, take into account the set/reset
timing. Pull the microcontroller out-
put low only after the required time
has elapsed. Waiting ensures that the
relay will properly latch to its intend-
ed position.EDN

You use limit switches to

switch off a motor if it reach-
es one of its two end positions. Even
if you build a microprocessor-based
motor controller, you should switch
off a motor with hardware by build-
ing a safety interlock. Such a circuit
works by inhibiting movement in one
direction but allowing movement in
the other direction when the motor
retracts from its end position. Figure
1 shows the circuit with mechanical
switches. However, this ancient me-
chanical approach may be unsuitable
in some cases because the motor cur-

down resistor.

1

Figure 3 This circuit interrupts the connection to the driving
circuit of one input and sets the input to low using a pull-

Figure 4 This circuit is the same as that in Figure 3, and

it works with phototransistors without modification.

MARCH 5, 2009
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Figure 5 This circuit is the same as that in Figure 4; the

value of the resistors depends on the parts you use.
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rent may be too high, or the switch-
es may be closing switches or light
barriers.

If you use an H bridge to drive the
motor, you can achieve the same op-
eration in a more versatile way. The
circuit in Figure 2 shortens one

input of the H bridge to ground so
that movement is possible only in
the other direction by turning on the
other input. If the switches are open-
ing at the end positions, the circuit in
Figure 3 interrupts the connection to
the driving circuit of one input and

Implement a clip-detection circuit
for BTL Class D amplifiers

Dimitri Danyuk and Rich Lenser, Niles Audio, Miami, FL

Clip detection is a convenient

feature in Class AB amplifiers.
It produces a signal from a clip-detec-
tion pin that drives an automatic vol-
ume control, which reduces gain com-
pression and distortion when the am-
plifier is overdriven. Class AB ampli-
fiers, such as the STMicroelectronics

(www.st.com) TDA7293, TDA7396,
STA7360, and STA540 and the
Toshiba (www.toshiba.com) TA8275
and TB29xx, have on-chip clip-detec-
tion circuits. Newer Class D automo-
tive amplifiers, such as the four-chan-
nel STMicroelectronics TDA 7454 and

the Texas Instruments (www.ti.com)
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CHANNEL

sets the input to low using a pulldown
resistor. The same circuit works with
phototransistors without modifica-
tion (figures 4 and 5). The value of
the resistors depends on the parts you
use; a value of 10 kQ should work in
most designs.EDN

TAS5414/5424, have on-chip clip-
detection circuits, but these ICs use a
common clip-detection pin, compris-
ing hardware ORed inside the IC, for
all four channels. Other Class D am-
plifiers lack the clip-detection feature
altogether, but you can implement it
with external components.

An analog-input Class D amplifier
comprises PWM (pulse-width-modu-
lation) logic, gate-drive circuits, and
a power stage. The PWM logic trans-
forms the analog-input signal into a
PWM signal. The power stage with

O

TO MICRO-
Q2) CONTROLLER

MMBT2222'

Rs I C,

Figure 1 Adding several components to the BTL-Class D-amplifier IC provides a clip-detection function. A peak detector,

comprising Q,, R, and C,, is optional.
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the gate drivers transforms the low-
power PWM signal into a high-volt-
age, high-current PWM sequence. A
BTL (bridge-tied-load) amplifier ba-
sically comprises two gate-drive cir-
cuits and two power stages, which the
same PWM signal drives. The signal
directly drives one gate-drive circuit
and phase-inverts the other. In theo-
ry, a BTL amplifier can produce
four times more power into the §
same load than a single-ended
amplifier.

Figure 1 illustrates the imple-
mentation of an external clip-
detection circuit to a BTL-Class
D-amplifier IC. The voltage
swing on each output is sym-
metrical and is within the range
of voltage drop on the on-re-
sistance of MOSFET Q) to the
common-collector voltage, V..,
minus the voltage drop on the
on-resistance of MOSFET Q..
When the output voltage reach-
es a certain threshold, Q, turns
off. The component values of R ,

Agilent Technologies

'\_n:\
Ay

A
b
Wy

R,, and R, and the voltage drop across
diodes D, through D, set this thresh-
old, which is 0.5V with respect to pow-

er ground, P, for the given compo-

nent values. A positive-going pulse ap-
pears on the collector of Q, whenever
the output voltage is below the thresh-
old with respect to power ground. This
pulse alerts the host microcontroller to

Figure 2 A positive-going pulse appears on the
collector of Q, whenever the output voltage

is below the threshold with respect to power
ground.

the existence of clipping (Figure 2).
Capacitor C, filters the residual of the
switching- and high-frequency content
of the audio signal.

A simple application involves fil-
tering and integrating the pulses with
further automatic reduction and resto-
ration of the volume setting using the
microcontroller’s driven-volume con-
trol to counteract the clipping dis-

tortion. You can also implement

more sophisticated algorithms

(Reference 1). A suitable peak

detector comprising Q,, R, and
| C, allows the circuit to hold the
\ short clipping pulses for a longer
time. You can add LED circuitry
to provide a visual clipping indi-
cation.EDN

REFERENCE

ill Person, Andrew P, and James
P Muccioli, “Adjustable Clip
Detection System,” US Patent,
5,453,716, Sept 26, 1995, US
Patent Office, http://patft.uspto.
gov.

a leap ahead
in DG/DC-converters

Perfect for battery
powered devices

» Highest efficiency

» Lowest quiescent current

» Powersave mode

» Supporting all kinds of batteries

Free samples online at IGdirect
www.austriamicrosystems.com/ICdirect

Part No.

v
Step-Down
AS1324
AS1341
AS7620
Step-Up

AS1329 0.651t05.0
0.7t05.5
0.9103.6

AS1326
AS1343

Input
Voltage

271055
451020
3.6 t0 36

AS1324

» 2.7 10 5.5V input voltage

» Down to 0.6V output voltage
» 600mA output current

» Up to 96% efficiency

» 1.5 MHz constant frequency

Output Output
Voltage Current

v mA %

Efficiency Package

0.6 to Vin
1.25to Vin
0.6 to Vin

600
600
500

96
96
90

TS0T23-5
TDFN(3x3)-8
TDFN(4x4)-12

25105.0
251050
5.5 t0 42

95
96
85

TS0T23-6
TDFN(3x3)-10
TDFN(3x3)-10

austriamicrosystems

West Coast (408) 345-1790 - East Coast (919) 676-5292

www.austriamicrosystems.com
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Looking to buy?
With BuyerZone, every big deal
is no big deal at all.

BuyerZone is the trusted, unbiased site that brings buyers and sellers of business purchases
together to make the purchasing process easier while saving both parties time and money.
Credit Card Processing, Building Services, Home Security, Trade Show Displays, Forklifts and
Construction Equipment, Business Purchases and more... Let us do the work so you don’t have to.

Join the millions who’ve already saved time and money on many of their purchases by taking
advantage of BuyerZone’s FREE, no obligation services like:

* Quotes from multiple suppliers ® Pricing articles

* Buyer’s guides  Supplier ratings

* Supplier comparisons

REQUEST FREE QUOTES NOW! Buyerzcne

Call (866) 623-5525 or visit Where Smart Businesses Buy and Sell
BuyerZoneQuotes.com

Adivision of

Q Reed Business Information.
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Distributors’ credit prachoes crucial

f your company is having a

tough time getting credit in

the current economic en-
vironment, it needn't stop in-
vesting in design. Despite the
global credit crunch, assistance
may be no further away than a
distributor. Credit practices in
the distribution channel haven't
changed despite the current
economic crisis, according to
both distributors and suppliers.
‘As far as our distributors are
concerned, we have not seen
any significant changes in ...
managing credit or in payment
terms,’ says Eric Sussman, di-
rector of distribution, Americas,
for connector maker Molex Inc
(www.molex.com).

Frank Flynn, president of
Sager Electronics (www.sager.
com), a privately held distribu-
tor-based company, agrees:
“We haven't experienced any
change in behavior within our
customer base,’ he says. “And

we have not modified our be-
havior in regard to credit” Dis-
tributors’ willingness to extend
credit could become increas-
ingly important to the design
community as the economic
crisis stretches out. Production
orders are the first casualties
of a slowdown, as OEMs cut
back on manufacturing and
distributors worry about in-
ventory. However, design and
prototype purchases will be
the last to go. OEMs and dis-
tributors are less concerned
about nonpayment on a $500
order than they are about a
$50,000 purchase.

This news is good for com-

panies that are small, design-
oriented, or both. For distribu-
tors, credit decisions hinge
more on a customer’s ability to
pay than on the overall size of
the company.

As risky as the lending en-
vironment seems, distributors’
willingness to extend credit
is good for the supply chain.
“Distributors don't manufacture
anything, so, if they are manag-
ing their inventory levels, they
can turn their situation into a
cash reserve; Sussman says.

Whatever the economy
brings, the electronics indus-
try won't be suffering an in-
ventory glut similar to the one
it went through earlier this de-
cade. “We know distributors
that have relationships with
large OEMs that go for five to
10 years, says Sussman. “It's a
good time to place some bets
and to lock up business!

-by Barbara Jorgensen

ECHA OPENS REACH CONSULTATION ON AUTHORIZATION LIST

The ECHA (European Chemicals Agency)
has commenced a public consultation on first-
draft recommendations to the REACH (regis-
tration, evaluation, authorization, and restriction
of chemicals) regulation authorization list. The
recommendations concern seven substances

that the Helsinki, Finland-
based ECHA could include
on a list of substances sub-
ject to authorization under
REACH. The substances find
use in a variety of electron-
ics as adhesives, sealants,
and flame retardants, among
other applications.

| MARCH 5, 2009

REACH AUTHORIZATION

LIST CANDIDATES

* musk xylene

 short-chain chlorinated paraffins
¢ HBCDD (hexabromocyclododecane)

* MDA (diamino-diphenyl methane)

* DEHP (Di [2-ethylhexyl] phthalate)

* BBP (benzyl-butyl phthalate)

* DBP (dibuty! phthalate)

The first-draft recommendations further
propose that manufacturers should sub-
mit applications for authorization 24 to 30
months after REACH adds a substance
to the authorization list. REACH will pro-
hibit these substances from manufacture,

import, or use in manufac-
turing processes 42 to 48
months after the inclusion
date.

ECHA invites interested
parties to comment by April
14,2009, using forms avail-
able on the ECHA Web site
(www.echa.europa.eu).~SD

CHINA'S
SEMICONDUCTOR
MARKET TO FALL

China’s semiconductor
industry should see a
revenue decline in 2009,
dropping 5.8% to $72 billion
from 2008's $76.5 billion,
according to iSuppli Corp
(www.isuppli.com).

ISuppli notes that,
even during 2001, when
global semiconductor revenue
plunged 28.6%, China’s
industry increased 24.4%.
But the 5.8% forecast fall
is still far below iSuppli's
projected 9.4% global semi-
conductor-revenue decline
for 2009, and the company
expects China to rebound.
ISuppli predicts that growth
will return in 2010, with a
revenue climb of 9%, followed
by an 11% increase in 2011,
“China’s economy has been
increasingly affected by the
financial crisis in developed
countries since the third
quarter of 2008, says Kevin
Wang, iSuppli senior manager
of China research.

To jump-start the economy,
the Chinese government will
implement a stimulus package
over the next two years and
is making major structural
changes in its industrial and
commercial sectors through

Nooiino

new corporate-income-tax
and labor laws. Moreover,
iSuppli says, the Chinese
government will continue

to implement more national
technical standards, hoping

to shield Chinese companies
from their more established
international competitors.—~SD
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POWER SOURCES

Digitally controlled power supplies meet
IEC 60601-1 medical specifications

The digitally controlled EFE300M 300W power supply has 4-kV-ac reinforced
input-to-output isolation and 1500V-ac output-to-ground isolation. Meet-
ing IEC 60601-1 international-safety standards, the device suits use in B- and BEF-
type medical applications. The power supply delivers 300W continuous power with
400W peak for 10 seconds and has nominal outputs of 12V at 25A or 24V at 12.5A,
with nonstandard output voltages available by factory programming. Measuring

3X6X1.6 in., the EFE300M series costs $183 (500).

TDK-Lambda, www.us.tdk-lambda.com

Mini-USB ac/dc-power
adapters meet regional

needs

The four localized models in the

vendor’s wall-mount DCH3 ac/
dc-power-adapter series provide cable-
less outputs, supporting interchangeable
USB-to-Mini/Micro-USB 2.0 output
cables. A slim form factor makes the de-
vices suitable for charging portable con-
sumer-electronic devices requiring 5V-
dc power supplies and using Mini-USB
connectors for inputs, such as PDAs,
digital cameras, and mobile phones.

Features include 100 to 254V-ac in-
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puts in the US, EU, UK, and Australian
models, each configured with region-ap-
propriate input plugs, and generation of
5V output with a 3W power capability.
Meeting Energy Star Level IV efficiency
standards, the DCH3 Mini-USB ac/dc-
power-adapter series costs $3.99.
Emerson Network Power,
www.emerson.com

Rugged dc/dc converter
has 4-to-1 input ratio
N The rugged VHK dc/dc-converter

series features a 4-to-1 input ratio

and 50 to 200W output power. Other
features include a selectable input-volt-
age range of 9 to 36V dc or 18 to 72V
dc and output voltages of 3.3, 5, 12, 15,
24, or 48V. The chassis-mount unit has
a built-in heat sink, providing a —40 to
+85°C operating temperature, and the
50W model operates at temperatures as
high as 60°C under convection-cooled
conditions. Available in a 4.25X4X4.5-
in. aluminum case, the VHK series costs
$125.

V-Infinity, www.v-infinity.com

PWM buck regulators
aim at multiple-rail
applications

Targeting multiple-rail applica-

tions, the 2-MHz MIC4742 and
the 4-MHz MIC4744 dual nonsynchro-
nous PWM (pulse-width-modulator)
buck regulators have a 2A maximum
load current. The ICs meet the need
for a dual-regulator device for the 3.3
and 5V buses. The regulators suit wired-
and wireless-broadband-communication
equipment, printers, high-definition set-
top boxes, and low-power FPGAs. The
MIC4742 and the MIC4744 cost $2.29
and $2.70 (1000), respectively.
Micrel, www.micrel.com

Ultralow-noise dc/dc
regulators suit multigigabit

SERDES specifications

The LTM4606 and the LTM4612

dc/dc pModule regulators reduce
noise by attenuating radiated energy
and conducted wideband harmonic en-
ergy. Operating over a 4.5 to 28V in-
put supply, the LTM4606 regulates 0.6
to 5V output voltages and delivers as
much as 6A to the load. The LTM4606
provides high-speed multigigabit digi-
tal-data transmission in SERDES and



RocketlO applications. The devices’
MOSFET gate drives have a con-
trolled slew rate, and the units in-
clude input pi filters and shielded in-
ductors. The LTM4612 operates over
a 5 to 36V input supply, regulates 3.3
to 15V output voltage, and provides
5A to the load. The regulators have
a CISPR22 Class B certification. The
devices are encapsulated in a surface-
mount plastic package and integrate
the inductor, MOSFETs, regulator IC,
and compensation network. Measur-
ing 15X15%2.8 mm in an LGA pack-
age, the LTM4606 and the LTM4612
dc/de pModule regulators cost $16.50
and $19.89 (1000), respectively.
Linear Technology, www.linear.com

Bus converter
completes power-train
conversion

The 330W 16th-brick-footprint
VIBO002TF] BCM (bus-con-

verter module) completes the pow-
er-train conversion to processor and
memory loads in high-voltage dc dis-
tribution in data centers. The device
allows progression to 380V data cen-
ters, enabling conversion to the in-
dustry-recognized 48V-dc rail. Us-
ing a megahertz-switching, zero-volt-
age-switching, zero-current-switching
sine-amplitude converter with a pow-
er density of 1150W/in.%, the convert-
er has 95% efficiency. The converter
provides as much as 4000V of safety-
isolated 330W power for downstream
loads. The VIBOOO2TF] costs $35.

Vicor Corp, www.vicorpower.com
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WE SPEAK YOUR
LANGUAGE.

Kepco's Series KLP is programmable in many languages,

using many common interfaces: GPIB and isolated
analog control are standard and an LXI-approved
LAN (Ethernet, RJ-45) connector is also available.

Kepco's exclusive technology replaces the need for

multiple power supplies by delivering a full 1200 Watts over

an expanded operating range, not just a single point.

Call us to

about the Series KLP Power Supplies

or visit

AN I1SO 9001 COMPANY

GDKEPCO

—————
THE POWER SUPPLIER ™
SINCE 1946

KEPCO, INC. 131-38 Sanford Ave., Flushing, NY 11355 USA
Tel: (718) 461-7000 - Fax: (718) 767-1102
Email: hq@kepcopower.com * www.kepcopower.com

Good as @@

coin-cell battery holders

for handheld and portable devices

Key Features ° Bright gold-plated contacts (over base
metal) — particularly effective in outdoor or humid environs
 Resists tarnish or corrosion  Unique design keeps coin-cell
firmly secured, with dual beams for assured contact e Gold’s
low resistance (30 M Q max.) helps extend battery life

o Break-resistant, lightweight LCP plastic body resists high
temperatures ¢ Lead-free reflow process, compatible to over
300°C e Pick and place compatible e Shock and vibration
resistant e Available for CR-2032 and other size coin-cell
batteries ® Thru-pin and surface mounting e Available tape and
reel ® Requires no tool for battery removal

For details: write, call, fax or visit our website
= MPD
]

B MEMORY PROTECTION DEVICES, INC.

200 BROAD HOLLOW RD., FARMINGDALE, NY 11735
TEL (631) 249-0001 / FAX (631) 249-0002

www.batteryholders.com
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DANIEL VASCONCELLOS

TALES FROM THE CUBE BY RICHARD RICE « INDEPENDENT CONTRACTOR

ears ago, | started a new job as a senior engineer
for a medical-device company that designed and
manufactured products for use in cardiology to di-
agnose heart arrhythmias and other types of pa-
tient monitoring. My first assignment was to ex-
plain and fix the outrageously high failure rate
of a Holter recorder. In 1961, American biophysicist Norman
Holter, MD, invented the device, which uses electrodes con-

nected to the patient’s chest to record
the ECG (electrocardiogram) waveform
over a 24- or 48-hour period. The long
recording period allows cardiologists to
capture any ECG events that may occur
only during certain times of the day or
during certain activities, such as while
a patient is sleeping or at work.

As I began to investigate, I found out
that this situation had been going on for
some time and customers were now de-
manding new units. Our repair depart-
ment generally could not find anything
wrong with the recorders, even though
customers would send along recordings

showing ECG waveforms that would
“go nuts” with huge amounts of noise,
swinging from rail to rail for varying
periods—sometime for hours. I esti-
mated that the company had scrapped
$800,000 worth of parts.

After spending a week or two look-
ing over schematics and talking to ev-
eryone I could find who might have a
clue, I decided to do some environmen-
tal testing. Bingo. I was able to re-create
the failure mechanism by raising the
humidity level. As I thought about i, it
all started to make sense. Patients wore
the recorders to bed at night under the

covers; they showered with them on.
Patients entered warm rooms from the
cold outdoors, causing condensation
to form on the PCBs (printed-circuit
boards). About two in five would fail at
high humidity, and all would fail with
condensation. Most would recover and
work fine after they dried out, but some
sustained permanent damage.

A little more investigation and a
long talk with a chemist from our hy-
brid lab led to a conclusion: Humidity,
along with hydroscopic surface con-
tamination, absorbs moisture from the
air, resulting in conductivity along the
surface between traces. The leakage
causes metal-migration electroplating.
Branchlike structures, or dendrites, form
between the traces, causing microscopic
short circuits that are so small they blow
open like a fuse as the current rises. The
abruptly changing leakage currents were
causing the noisy ECG signals. Keeping
the surface clean is important but does
not prevent condensation problems
because the water can absorb carbon
dioxide from the air, forming carbonic
acid, which is conductive.

The solution was to clean, dry, and
then coat the entire PCB with a con-
formal material to keep moisture out.
It took a lot of effort to get someone to
make the tough decision to go ahead
with the process change. Once they got
the OK, some of the engineers went to
work on the weekend, and, by Monday
morning, they had hooked up a dish-
washer to a deionized-water source. Us-
ing that machine along with an electric
oven, both from Sears, they had the
conformal-coating process up and run-
ning a few days later.

So, the Holter-recorder problem
had disappeared, and I was a hero for
about 15 minutes. We could do noth-
ing about the boxes of scrapped record-
ers or those still out in the field.Ebn

Richard Rice is an independent con-
tractor in Oconomowoc, WI, with 38
years’ experience in electronics de-
sign. You can reach him at mlrice@
att.net.

www.edn.com/tales
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A free one-day technical seminar and hands-on workshop
sponsored/hosted by EDN
April 30, 2009 - Hyatt Regency - Santa Clara, CA

If this is an important
topic for you, look for
EDN'’s 2009 Designing
with LEDs supplement,

e-book, and continuing |
LED technical webcast.
Editor, EDN Power Technology
Margery Conner
mconner@reedbusiness.com
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“Who Should Attend?”
-Circuit Designers
-Application Engineers
-Top Level Electronics
- Industrial Systems Architects

Electronics Design, Strategy, News.

TECHNICAL TRACK: A half-day series of technical sessions that
provides engineers with the basic information necessary to get
started designing HB-LED drive circuitry. In addition, papers
targeting more advanced designs will cover thermal-
management techniques, driving sophisticated LED matrices,
and LED control and communication.

e TOPICS: Current and voltage control circuits e
Understanding LED color control and balancing e LED driver
design e Sensing and allowing for ambient lighting in
display/indicators e Thermal-management issues o
Semiconductor lighting standards and regulations e Power
regulation and control for batteries in LED circuits e LED
safety standards e Communicating with the controlling LED
Lighting

KEYNOTE PRESENTATIONS: Industry experts will discuss the
latest innovations and emerging applications for LED technology
from the technical decision maker’s perspective.

LED DEVELOPMENT KIT AND EVALUATION TOOL WORKSHOPS
and DEMO LAB: These highly practical workshops will familiarize
attendees with specific new LED and LED driver product
offerings and companion evaluation tools. They will also provide
hands-on experience not available at any other conference. The
Demo Lab offers a first-pass look at the latest reference designs
and application tear downs from leading IC vendors.

Register now

www.edn.com/leds




Improve your image

With a complete IC portfolio from Tl,
the future of medical imaging is
right at your fingertips

Higher-quality images, and faster, more accurate results mean better
care for patients. At Tl, we know this is your highest priority when
developing medical imaging solutions. TlI's complete portfolio for
Medical Imaging can help you with current designs, and expand your
innovation to new markets and applications.

For TI’s complete offering, data sheet downloads and samples
www.ti.com/medicalimaging 1.800.477.8924 ext. 4884

Ultrasound ‘ CT ‘ MRI ‘ PET ‘ Digital X-ray

TI’s complete portfolio for medical imaging
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