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ALN DCB substrates

- High Thermal Conductivity
- Low thermal stress
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Technology You Can Trust

EMC, EMI, and CMR Immunity for
Automotive Subsystems...
All In One Device!

CANBUS Interface
- Digital Communications
« Status Control

Charger & Converters
« Analog Sensing
- Digital Interface
+ Gate Drive

0il Pump
« Inverter
« CANBus Interface

Battery Management System

- Battery Pack Monitoring
- Battery Cell Management
+ CANBus Interface

« Temperature/
Voltage Sensing
« Current sensing

Aircon / Heater
« Inverter

Drive System
« CANBus Interface

« IPM Drive Interface
« IGBT Gate Drive
+ Analog Sensing
- Digital Interface

« Automotive digital Avago Technologies R2Coupler™ Optocouplers deliver high common-mode (CMR)
optocouplers immunity and are immune to EMC and EMI to protect automotive subsystems that are

. typically associated with noisy environments and electromagnetic interference.
« Automotive IGBT

optocouplers Avago R2Couplers are certified to IEC 60747-5-5 international safety standards and are
packaged with thick multilayer insulation which is vital for long-term DC stress from
battery packs as well as fast high-voltage transients that occur during testing, charger
connection/disconnection and DC/DC conversion.

« Automotive IPM
optocouplers

« Automotive miniature

isolation amplifiers For more information on Avago R2Couplers go to: avagotech.com/r2couplers

IEC 60747-5-5 Certified
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Distribution Automation Europe,
London UK, October 8th -9th
www.smi-online.co.uk/distributionautoma-
tion38.asp

SEMICON Europa, Dresden Germany,
October 9th -11th www.semiconeuropa.org

Electric Drives E / DPC 2012,
Nuremberg, Germany, October 16th-17th
www.edpc-expo.com

ESARS 2012, Bologna, ltaly,
October 16th -20th www.esars.org
e-car-tech, Munich Germany,
October 23 th-25th www.ecartec.de

electronica, Munich Germany,
November 13th-16th www.electronica.de

SPS/IPC/DRIVES,
Nuremberg Germany, November 27th-29th
www.mesago.de/de/SPS

Power Electronics Moscow, November
27th to 29th http://power.primexpo.com
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As the publisher of a magazine which is dis-
tributed worldwide, | have to be specific.
While those of us in Europe and North Amer-
ica enjoy the muted hues of autumn, South
America and South Africa are awakening to
bright greens of spring time. What we found
out centuries ago, that the Earth is a globe
and not a flat disc, must be taken into con-
sideration. The good thing is there is no way
to fall off the edge anymore while sailing
around the world. Thanks to both Columbus
and the Vikings!

All around the world, on both the top and the
bottom, events are going on. These all help
drive innovation for higher efficiency to con-
sume less energy of all kinds. Our resources
are finite and we need to preserve as much
as possible for future generations. Our kids
will thank us for being careful and the world
will keep turning.

The most important event in Bavaria, the
world-famous Oktoberfest, started on Sep-
tember 22nd and ends on October 7th, so
there is still a little time to make it if you are
close to Munich. It would be interesting to
see how many carousels and other rides
have converted from traditional bulbs to
LEDs. Are the variable speed drives benefit-
ing from modern inverter technology with
IGBT power switches? We will soon cele-
brate the 30th anniversary of the invention of
the IGBT, thanks to Hans Becke and Frank
Wheatley. This device helps the whole world
go ‘round! In just a few years it has become
the world’s preferred switch — it’s “gone viral”
as they say today - and it’s success will con-
tinue in new semiconductor materials like sil-
icon carbide (SIC).

The LED event in Bregenz, Austria, in Sep-
tember provided a wonderful update on what
is already possible and what will be for using
modern semiconductor materials to light
buildings. The most popular electronic show
this fall will be the Electronica in November.

October 2012

But before then, we will have a busy October
in Germany with the SEMICON Europa in
Dresden, the Electric Drives E / DPC 2012 in
Nuremberg and the e-car-tech conference in
Munich. Travelling to Munich is always initi-
ated by great events, whether social or busi-
ness.

Communication is the only way to progress.
We delivered twelve issues last year and will
continue each month, on time, every time.
So far this year we have published 121 tech-
nical articles, amidst 720 pages of informa-
tion overall. As a media partner, Bodo’s
Power Systems is internationally positioned.
If you speak the language, or just want to
take to look, don’t miss our Chinese version:
www.bodospowerchina.com.

My Green Power Tip for October:
Porcupines love to hole-up in a pile of leaves
to survive the winter, sleeping away as the
world awaits a warmer season. Don’t panic
about all the leaves falling in your garden.
Find a corner, pile them up and the porcu-
pines will thank you for it. It is a treat to see
this live and not just in children’s storybooks.

Best regards,

)
.

,y//

www.bodospower.com
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Future precision.
Future performance.
Now available.

CAS-CASR-CKSR

The transducers of tomorrow. LEM creates them today. Unbeatable in size, they
are also adaptable and adjustable. Not to mention extremely precise. After all, they
have been created to achieve great performance not only today - but as far into
the future as you can imagine.

e Several current ranges from 6 to 50 Agys e +5V Single Supply

e PCB mounted ® Low offset and gain drift

e Up to 30% smaller size (height) ¢ High Accuracy @ +85°C

e Up to 8.2 mm Clearance / Creepage e Access to Voltage Reference
distances +CTI 600 for high insulation * Analog Voltage output

e Multi-Range configuration

40 Years Anniversary 1972 - 2012

www.lem.com At the heart o power electronics.
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Automated Production Center

Leveraging $6MM in U.S. Department of
Energy (DOE) funding, Powerex, Inc. is
pleased to announce the opening of a new
automated production center capable of pro-
ducing both, silicon and silicon carbide mod-
ules used in inverters for the electric vehicle,
aerospace and industrial marketplaces. This
project positions Powerex as the leading
U.S. manufacturer of medium volume high
power semiconductor modules.

The DOE grant, awarded in March 2010,
provided 70 percent of the funding for the
$8.6MM project which increases Powerex’
silicon module production capacity from 17K
units produced in 2009 to 100K units in
2015.

Looking towards the future of the semicon-
ductor industry, Powerex created this new
center to accommodate the production of
cutting edge SiC (silicon carbide) MOSFET
(Metal Oxide Semiconductor Field Effect
Transistor) modules.

Since its inception in 1986, Powerex has
been manufacturing custom silicon IGBT
(Insulated Gate Bipolar Transistor)-based
modules. Recently, Powerex offered the first
commercially available SiC MOSFET mod-
ule. These SiC MOSFET modules can oper-
ate at temperatures well beyond the temper-
ature limits possible with the traditional sili-
con IGBT-based modules, allowing for 38
percent lower conduction losses and 60 per-

cent lower switching losses for a total power
loss reduction of 54 percent when operated
at 20 kHz.

Back in Business as Privately-Held Corporation

The hybrid product line from Cirrus Logic
Inc.’s Tucson-based Apex Precision Power
business unit has been sold for USD26 mil-
lion to a group of private investors led by
Alerion Capital, headquartered in Scottsdale,
AZ. In doing so, Apex Microtechnology, Inc.,
which Cirrus Logic acquired in July 2007,
has been re-established as a stand-alone
corporation.

The Apex Microtechnology brand has a long-
standing reputation as an innovator in the
design and manufacturing of high-power
analog microelectronics that help customers
work with the inherent electrical and thermal
management issues of end-use circuitry
requiring power levels of up to 50 A and
1200 V. These devices are typically used to
generate motion control, such as driving
piezo electrical devices, and brush and
brushless DC motors. Target application

MICROTECHNOLOGY

PRECISION"POWER~ANALDG

markets include high-reliability industrial, test
and measurement, medical, aerospace and
defense. During its five-year, Cirrus Logic
tenure, the Apex Precision Power business
unit added precision voltage references to
complement its existing power operational
and pulse width modulation (PWM) ampli-
fiers. Today, the company has more than
300 product models in its catalog of off-the-
shelf component solutions.

“This is an exciting transition for the Apex
Microtechnology brand,” explained Greg

Brennan, president and chief executive offi-
cer. “The company is well positioned to capi-
talize on the growth in customer demand for
precision power solutions that deliver higher
levels of performance integration. As
always, Apex will focus its resources on
evolving the technical design expertise
needed to keep the company poised as an
industry innovator.”

Apex Microtechnology will continue design
engineering and manufacturing operations at
its headquarters facility at 5980 North Shan-
non Road in Tucson, AZ. This 50,000
square-foot facility includes a 20,000 square-
foot Class 5 clean room. The company will
retain more than 80 full-time and part-time
degreed professionals and skilled employ-
ees.

www.apexanalog.com

Indium Corporation
announces that Andy
C. Mackie, PhD, MSc
has been promoted
to senior product
manager, semicon-
ductor and advanced
assembly materials.
Dr. Mackie leads the product development
and marketing of Indium Corporation’s
advanced materials for their semiconductor
customers’ most demanding applications.
Through his partnerships with sales, and
research and development teams, he has
opened up new business opportunities in
Asia and the Americas.

Dr. Mackie earned a PhD in physical chem-
istry from The University of Nottingham, UK,

Bodo’s Power Systems®

and a Master of Science (MSc) in surface
and colloid chemistry from the University of
Bristol, UK. He has over 20 years of experi-
ence in new product and process develop-
ment and materials marketing in all areas of
electronics manufacturing, including wafer
fabrication, electronics assembly, and semi-
conductor packaging. He is an electronics
industry expert in physical chemistry, surface
chemistry, rheology, solder materials proper-
ties and processes (including solder paste
printing), and reflow processes.

Dr. Mackie has written papers and lectured
internationally on subjects ranging from sub-
ppb metals analysis in supercritical carbon
dioxide to pin-probe testing of flux residues.
Additionally, he holds patents in novel poly-
mers, gas analysis, and solder paste formu-
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Promotion of Andy C. Mackie, PhD, MSc

lation, and is trained in Six Sigma — Design
of Experiments. He is an active blogger and
the author of the Semiconductor Assembly
blog.

Indium Corporation is a premier materials
supplier to the global electronics, semicon-
ductor, solar, thin-film, and thermal manage-
ment markets. Products include solders, pre-
forms, and fluxes; brazes; sputter targets;
indium, gallium, germanium and tin com-
pounds, and high purity metals; and Reac-
tive NanoFoil®. Founded in 1934, Indium
Corporation has global technical support and
factories located in China, Singapore, South
Korea, the United Kingdom, and the USA.

www.bodospower.com
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CUI Signs License Agreement for
Advanced Bus Converter Products

CUI Inc, a subsidiary of CUI Global, Inc. has entered into a license
agreement with Ericsson, the world's leading provider of technology
and services to telecom operators, for their 32-bit processor-based
FRIDA Il 3E digital Advanced Bus Converter (ABC) family, including
the newly released BMR456 quarter brick and BMR457 eighth brick
series. The license agreement will enable original equipment makers
(OEMs) to address interoperability challenges, reduce time to market,
and decrease supply chain risk for these leading-edge digital prod-
ucts. The Advanced Bus Converter family is intended to provide
unprecedented performance to system architects developing equip-
ment for ICT (Information and Communication Technology) applica-
tions that require a small footprint, fast response time, tightly regulat-
ed intermediate bus voltages and high efficiency at any point of oper-
ation to reduce power consumption.

“We are excited to add the Frida Il products to our Novum®
Advanced Power portfolio,” stated Matt McKenzie, President of CUI
Inc. “This license agreement will allow CUI to offer our customers an
intelligent intermediate bus (IBC) solution to pair with our existing
portfolio of digital Point-of-Load products."

“The expansion into IBC was a logical next step in our relationship
with Ericsson Power. We are both driving to offer our customers the
most advanced digitally controlled products on the market,” McKenzie
concluded.

Along with the formal license agreement, CUI and Ericsson
announced an expansion of their multi-source power platform cooper-
ation to include a common standard for digital intermediate bus con-
verters on their respective product roadmaps moving forward. This
expansion adds to the existing initiative between the two companies
to develop and market multi-source, digital Point-of-Load power solu-
tions that are based on the Ericsson footprints and designs. The
expanded cooperation provides CUI with a foundation to develop
future intermediate bus designs that will incorporate Ericsson’s foot-
print for digital communication established in their Advanced Bus
Converter family.

Showcase of
Europe’s Competitiveness

41 programs and events and 350+ exhibitors await you at SEMICON
Europa, Dresden, Germany, October 9-11. This is your platform to
exchange and drive forward technology advancements. Programs
are matched to the specific needs of today’s European semiconduc-
tor industry. Speakers include experts from all major European fabs.
SEMICON Europa will demonstrate the readiness of the industry to
remain competitive in its successful segments and deal with the inno-
vations to cope with new, disruptive technology such as further scal-
ing, the 450mm transition and 3D-IC to name only the most common
breakthroughs which will take off shortly. And, after many years of
research and development efforts around the global, Plastic Electron-
ics is gaining momentum for commercialization in areas such dis-
plays, lighting flexible and organic photovoltaic and integrated smart
systems.

www.semiconeuropa.org

www.bodospower.com
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How well do you
know your
DC/DC converter?

With the

Vector Network Analyzer
Bode 100 and the Picotest
Signal Injectors you can
easily measure:

e Loop stability

e PSRR

e |nputimpedance

e QOutputimpedanace
e Reverse Rejection

e (Cross Talk between
two DC/DC converters

e Middlebrook
Filter stability

Check out our application notes
use cases at:
www.omicron-lab.com/dc-dc

Vector Network Analyzer Bode 100 (1 Hz — 40 MHz)
shown with a Tablet PC
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Smart Measurement Solutions

Collaboration Focuses on Reliability of
Vehicle Safety Functions

Automated lane-keeping, brake assist sys-
tems and other highly complex microelec-
tronic systems in vehicles are already
reducing the number of serious traffic acci-
dents. The increasing number and complex-
ity of such safety systems makes tremen-
dous demands on the hardware and soft-
ware components from the different suppli-
ers — and means that the development of
the safety systems and their components
need to be better aligned. That is the pur-
pose of the “VeTeSS” project, headed by
Infineon Technologies AG. VeTeSS, which
stands for “Verification and Test Support for
Safety Standards,” is working on standard-
ized, reliable and cost-effective develop-
ment methods to help avoid errors in sub-
components leading to the malfunction of
the entire safety system.

There are a total of 24 European partners
from the automotive industry and its con-
nected areas working on the VeTeSS
research project. Besides Infineon, its Ger-
man partners include the Fraunhofer-
Gesellschaft’s Institute for Integrated Cir-
cuits 1IS, TWT GmbH Science & Innovation,
ikv++ technologies AG and exida.com
Excellence in Dependable Automation
GmbH. The German Federal Ministry of

Education and Research (BMBF) is support-
ing the research project with Euro 2.5 million
and the European Union is contributing Euro
3.2 million.

The objective of the VeTeSS project partners
is to prepare new automated processes for
safety system and subcomponent develop-
ment in accordance with 1ISO 26262. With
VeTeSS, procedures for the reliability and
performance testing in the design phase of
the safety system and subcomponents will
be standardized for the first time. This will
make it possible to correct errors at an earli-
er stage and further improve the quality and
durability of the electrical and electronic
safety systems in the vehicle. What is more,
the risk of error will be reduced during the
certification process that is typically required
to prove the efficiency of the safety system.

www.exida.com
www.eas.iis.fraunhofer.de
www.ikv.de

www.twt-gmbh.de

www.infineon.com

Mouser and IDT Sign Partnership for

Global Distribution

Mouser Electronics, Inc. announced a new
worldwide distribution agreement with Inte-
grated Device Technology, Inc. (IDT), a
world leader in the design and manufacture
of high-performance analog, mixed signal
and power management semiconductors.
Mouser’s agreement with IDT means cus-
tomers have faster access to IDT’s newest
cutting-edge and power-efficient semicon-
ductor solutions, as well as a trusted source
for IDT products. IDT is the world leader in
timing, serial switching and memory inter-
faces, and develops products that deliver
system-level innovations that optimize cus-
tomers’ applications and enrich the end-
user experience.

“We are very excited at the opportunity to
offer IDT’s world class semiconductor prod-
ucts to our global customers. Our collabora-
tion with IDT is great news for design engi-
neers who want to speed their time-to-mar-

Bodo’s Power Systems®

ket without sacrificing system-level innova-
tions to create the next great product,” says
Mike Scott, Mouser’s Vice President of
Semiconductors. “We look forward to a
mutually beneficial partnership.”

“Mouser has decades of experience as a
trusted, authorized distributor of leading
edge components for design engineers. We
are excited to partner with them to distribute
our products,” says David Beadle, Director of
Distribution Sales and WW EMS at IDT.
“This global agreement will allow us to
expand our customer bases with Mouser’s
best-in-class service and streamlined logis-
tics. We're confident that this union will be a
plus for everyone involved.”

October 2012
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BLUE PRODUCT OF THE MONTH

Encoder Technology
on Board Curiosity

The landing of the Mars rover Curiosity took
seven exciting minutes. Now it will be looking
for signs of life on the Red Planet. maxon
encoder technology will play a part in the suc-
cessful excursion of the rover. This is the con-
tinuation of the success story of maxon prod-
ucts in outer space and on far away planets.

The new Mars rover Curiosity ended its six
month long journey to Mars with a successful
landing on August 6th 2012. As everything went
according to plan, the control center at Jet
Propulsion Labora-tory (JPL; California) erupt-
ed in cheers. "It was a wonderful landing,
everything looked extremely good" said Adam

Steltzner, NASA engineer and lead scientist of the JPL landing team,
enthusiastically at a press conference. This is the start of a new,
exciting excursion on the Red Planet. In contrast to the rovers Oppor-
tunity and Spirit, Curiosity can travel further distances on its six

0

L )

wheels and run longer without solar energy as a radionuclide battery
gives energy for years. The plan is that the rover shall explore the
immense Gale Crater on Mars for signs of life, for two years. And this
with impressive equipment on board - a gas chromatograph will
hopefully uncover organic compounds; a spectrometer will analyze
the composition of rocks which will be collected by the two meter
long robot arm and a neutron source will look for hydrogen in the
ground.

“From Mars via the International Space Station to the moon*

On its ,Mission to Mars“ Curiosity also has maxon products on board.
The MR Encoder technology is built in to the electromechanic joints
of the rover. The magnetic sensors are mounted on the drive shafts
and are responsible for controlling the motors. Apart from that, maxon
development services for the drive systems have also played a part
in the 900 kilogram rover being able to carry out its Mars Mission
successfully. Curiosity's little brother Opportunity is still on its journey
on Mars; for the past 8 years the rover has been exploring Mars with
the help of maxon motors. A further success for maxon motor is the
SpaceX-Mission to the International Space Station (ISS). Amongst
other things, brushless EC motors have been used to move the 2
solar panels which always have to be facing the sun in order to sup-
ply the Dragon Capsule with power. More flights to the ISS are
already planned; the next in September 2012. In 2015 a further rover
will be sent explore Mars for the Exomars Mission. The moon is also
in sight - at least for the Chinese Lunar Exploration Program (CLEP)
when an exploration rover will be sent to the moon. Numerous
research satellites nearer to Earth will also be fitted with maxon
drives. The next start of such a satellite it's the ESA Sentinel 3 which
will fly into space in 2013. Here maxon motors will be used, for
example, in a possible emergency to control and secure the fuel

valves.
Bodo’s Power Systems® October 2012 www.bodospower.com
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Industry’s most efficient boost charger
for nano power energy harvesting

Input VoRags
Reg

The bg25504 is a highly efficient boost charger IC for nano (ultra-low)
power energy harvesting and management applications. The device
manages microwatts (UW) to milliwatts (mW) of power generated from
a variety of sources such as solar, thermoelectric, electromagnetic
and vibration energy.

Its low quiescent current, high conversion efficiency, and flexibility
in interfacing to a variety of energy sources and energy storage
elements makes the IC unique to the market.

Features

— Extremely low quiescent current (330nA) for this level of integration
(i.e. Including battery management and MPPT)

— Unprecedented input voltage 330mV (cold-start) / 100mV (warm-start)

— High conversion efficiency at very low input voltages (>80% @ 400mV)

I

Applications
— Consumer electronics

Computer peripherals
Industrial

Medical

High reliability

Wireless sensor
networks (WSN)
applications

— Area monitoring
- Industrial monitoring
— Structural monitoring

— Waste/water monitoring

www.ti.com/bg25504
Get samples and evaluation modules

TEXAS

INSTRUMENTS

The platform bar is a of Texas © 2012 Texas Instruments Incorporated
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600V IGBTs Deliver Higher
Power Density and Increased
Efficiency for Motor Drive
Applications

International Rectifier has introduced a fami-
ly of 600V insulated-gate bipolar transistors
(IGBTs) optimized for motor drive applica-
tions operating below 10kHz including com-
pressors for refrigerators and air-condition-
ers.

IR’s latest generation Gen7 F devices
employ punch-through Trench technology to
deliver higher power density and the ability
to optimize conduction and switching losses
for a specific frequency of operation. The
new IGBTs achieve very low VCE(ON) to
improve efficiency with zero temperature
coefficient for high efficiency across the
entire operating range. The devices also
offer smoother switching to reduce EMI and
overshoots, and are short-circuit rated for
motor drive applications.

The IRG7RC10FD and IRG7IC30FD are co-
packaged with a soft recovery diode while
the IRG7SC12F is a single IGBT that allows
the designer to choose a specific diode for
the application.

Two motor control reference designs featur-
ing Gen 7 F IGBTs are available. The IRMD-
KG7-400W features the IRG7SC30FD DPAK
IGBT and IRS2334S 3-phase HVIC driver for
motors up to 400W. The IRMDKG7-600W
features the IRG7SC30FD DPAK IGBT and
IRS2334S 3-phase HVIC driver for motors
up to 600W. Both reference designs include
an optional heat-sink.

The new devices are RoHS compliant and
datasheets and an IGBT online selection tool
are available on the International Rectifier
website at www.irf.com. The selection tool
can be accessed directly at
mypower.irf.com/IGBT.

Specifications

Part Number |Package Volt Ic (@100C) | Vceon (typ 25C) | Tsc rating | Speed

IRG7RC10FD |DPAK 600V 9A 1.6V 3us 1-10 kHz
IRG7IC30FD |TO-220FP |600V 12A 1.6V 3us 1-10 kHz
IRG7SC12F D2PAK 600V 13A 1.6V 3us 1-10 kHz

About International Rectifier

International Rectifier (NYSE:IRF) is a world
leader in power management technology.
IR’s analog and mixed signal ICs, advanced
circuit devices, integrated power systems
and components enable high performance
computing and reduce energy waste from
motors, the world’s single largest consumer
of electricity. Leading manufacturers of com-
puters, energy efficient appliances, lighting,
automobiles, satellites, aircraft and defense

systems rely on IR’s power management
benchmarks to power their next generation
products. For more information, go to:


http://www.irf.com
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Allegro

Featured Allegro Brush DC Motor Driver ICs

A4950* 810 40 35A Single full
Internal A4952 81040 2A Single full
MOSFET A4953 810 40 2A Single full
A4954 8to 40 2A Dual full
A3946* 7 t0 60 >5 A Typical | Half bridge
MOSFET A3921/41* 7 to 50 >5 ATypical | Single full
Dfi\ags Ad940* | 551050 | >5ATypical | Single full
A4957 451050 | >5ATypical | Full bridge

* Automotive Grade Available
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Motion Control

Allegro MicroSystems, Inc. offers a complete lineup of DC motor

driver ICs for all markets, including office automation, automotive

and industrial. Depending on the needs of a given application,

Allegro IC solutions can include features such as:

e Low standby current for

energy efficiency

¢ Internal DMOS outputs or gate

e Low standby current

e Commercial grade and fully
automotive qualified drivers

controllers to drive external ¢ Small footprint and reduced
MOSFETs external components
e Parallel interfaces with forward, e Strong protection and

reverse, coast, and brake modes

diagnostic features

Applications include:

Office Automation

- Inkjet / laser printers

- Copiers

- Office equipment
peripherals

Industrial Automotive

- Power tools - HVAC systems

- Factory automation - Hydraulic pumps
- Gaming electronics - Actuators

- Scanners - Electronic Power

Vending machines Steering (EPS)

Representatives

ALLREM

94616 Rungis Cedex, FRANCE
Tel: +33 (0) 1 56 70 03 80
E-mail: info@allrem.com

SSG Semiconductor Systems GmbH
D79856 Hinterzarten, GERMANY

Tel: +49 (0) 7652-91060
Website: www.ssg-de.com
E-mail: mail@ssg-de.com

Consystem S.r.l.

1-20144 Milano, ITALY

Tel: +39 02 4241471
Website: www.consystem.it
E-mail: support@consystem.it

MSM Ltd.

Weybridge Surrey, KT13 O0RZ
United Kingdom

Tel: +44 (0) 1932 341106
E-mail: msm@intonet.co.uk

2010"

MicroSystems Europe Ltd

www.allegromicro.com/camp1136
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GUEST EDITORIAL

Using Digital Controllers
to Provide Greater Flexibility
and Precision Control

By David New, Director, Product Marketing, Powervation Inc.

A number of factors are helping to
progress the adoption and use of digi-
tal power in today’s power supply solu-
tions. Advances in our technological
capabilities, improvements in IC cost
structures, and the demands of the
system or loads, to name just a few.
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During a product’s design phase, its
specification may change several
times. Perhaps in response to shifting
market requirements, in response to
competition, or due to changes related
to the components that are to be used
in making the product. Whatever the reason, these changes fre-
quently impact the requirements of the power supplies used within
these products. And with the urgency to bring new products to mar-
ket quickly and on schedule, there may be little or no time to com-
pletely redesign and optimize the power system. As a result, cost,
performance, and even reliability may suffer.

Flexibility and a greater level of control are often cited as the reasons
why digital has so much to offer. A digital approach can offer a
greater flexibility than analog, which can improve a design’s time to
market, lower engineering costs, and help to more quickly optimize
the solution. With DSP/RISC-based digital controllers running
firmware, digital solutions are able to utilize complex firmware-based
algorithms that would be impractical to implement in hardware, and
offer features that autonomously adjust and adapt according to vari-
ous conditions experience by the power supply. And with precise
control of parameters, these feature-rich controllers can allow a
greater level of performance in the power supply and system, while
enabling a reduction in engineering design margin and costs.

Looking at the topic of protection features, digital solutions can offer
a full suite of protection features, and the ability to fine-tune multiple
aspects of each of these features (e.g., thresholds, timing, response
behaviour, etc.) over a digital bus. While with an analog based solu-
tion, the designer’s access to the parameters and the ability to cus-
tomize them, per the design’s needs, is more limited and often
requires the use of external components to program the parameters
that are accessible.

With all the benefits of digital power, can we predict the end for ana-
log power systems in the near future? Well, certainly not yet. Today
there are many designs that, while they may find some benefits in
digital power, they do not need or currently would not use many of
the features brought by a digital solution. A traditional power solution
with basic functions is sufficient.
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But in time, as requirements for these power supplies and end prod-
ucts evolve, as market demand and legislation requirements
changes, and cost structures improve further, we will see further
increase in the use of digital control in power supplies. Low-cost
AC/DC chargers and power supplies have already undergone a simi-
lar evolution as many basic linear transformer based designs have
been replaced by switching power supplies, and the efficiency of the
chargers have pushed higher and higher in part due to legislation
requirements and the improved capabilities in the technology.

To address the need for digital power solutions and to help designers
take advantage of digital power’s benefits, Powervation develops
PMBus™ compliant digital control solutions that provide a high level
of flexibility, precision control and reporting, and provide features
aimed to improve the converter’s efficiency and reliability.

Additionally, Powervation introduced the industry’s first and only
autonomous, real-time adaptive automatic compensating technology,
Auto-Control®, for DC/DC point-of-load converters. As the power
supply’s load and input conditions change or changes occur in the
circuit (e.g., adding/dropping a phase in a multi-phase system, or as
changes are made to the circuit during the supply’s design), the Auto-
Control algorithm continually adjusts the compensation of the loop to
achieve stability. During the design phase, this feature helps engi-
neers bring new designs up quicker and helps reduce the time
required to complete the design. Once the design is done, Auto-Con-
trol adapts to help to ensure stability of the system without having to
build in excessive design margin which may add cost and/or reduce
performance.

And with the PowerSMART™ GUI-based design tool and the con-
trollers’ extensive PMBus command lists, users have the ability to
adjust and program >60 power supply design parameters (e.g., pro-
tection features). Through the controller’s digital interface and via a
standard laptop computer, designers are able to quickly configure the
power supply and modify the configuration per their design’s needs
within the GUI environment.

While Powervation’s “digital” controller solutions employ a digital core
with on-board processors and memory, the controllers actually utilize
both analog and digital IC blocks, in an attempt to use the best tech-
nology for the function at hand. The resulting solutions give the full
performance capabilities of digital (such as precision telemetry,
exceptional solution flexibility, and firmware-based algorithms for
novel features), but relies on analog blocks when more advanta-
geous.

In the end, it's about using the right tool to get the job done right.

www.powervation.com

www.bodospower.com
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Tamura’s New Flux-Gate Current Sensors —
The Ideal Solution
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The time has come to consider Tamura’s flux-gate current
sensors as the “ideal solution” for your current application

and next generation designs. Here’s why: TMQ’JM

e Tamura’s highest accuracy sensor series “the ideal solution...”
* Industry-standard mounting configurations
for drop-in replacement for all major brands
* Optimized design for PV inverter &
array monitoring applications
* Improved electromagnetic immunity
* Small footprint, low profile

New Flux-Gate
Current Sensors
Available!

As Tamura’s global channel partner, Richardson RFPD
provides the engineering support to identify the best
solution for your application. Contact Richardson RFPD
today for samples of Tamura’s new Flux-Gate

Current Sensor series.

Download Tamura’s
Current Sensor
Selector Guide at:
www.richardsonrfpd.com/Tamura

Series Primary Power Mounting Primary Output UL 508
DC Current Supply Connection
FO1P***S05 +6A, £15A, +25A, +50A  +5VDC PCB Integrated Primary 2.5V+0.625V Yes

FO2P***S05  +6A, £15A, +25A, +50A  +5VDC PCB Integrated Primary  2.5V+.625V & VREF IN/OUT Yes
FO3P***S05  #6A, #15A, £25A, +50A  +5VDC PCB Integrated Primary ~ 2.5V+.625V & VREF IN/OUT  Yes

+

Your Global Source for I
RF, Wireless & Energy Technologies %ISI Chards?nlxlrchomP;aB

www.richardsonrfpd.com

© 2012 Richardson RFPD - All brands and trademarks are the property of their respective owners. Specifications are subject to change without notice. MK120333
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ELECTRONICS INDUSTRY DIGEST

By Aubrey Dunford, Europartners

SEMICONDUCTORS
The semiconductor
industry continues to
navigate the turbu-
lent global economy
better than most sec-
tors, but macroeco-
nomic uncertainties
are limiting overall
recovery and growth.
Worldwide sales of semiconductors reached
$ 24.38 billion in June 2012, a slight
decrease of 0.1 percent from the prior
month, so the WSTS. Sales from June 2012
were 2 percent lower than the June 2011
total. Compared to June 2011, sales in June
2012 increased in Japan (3.7 percent) and
Asia Pacific (1.0 percent) but fell steeply in
the Americas (-8.1 percent) and Europe (-
12.1 percent). Measured in Euro, semicon-
ductor sales were € 2.199 billion in June
2012, up 1.2 percent on the previous month
and down 1.4 percent versus the same
month a year ago. Second quarter worldwide
sales of $ 73.1 billion represent a 4.7 per-
cent increase from the first quarter 2012.
Quarter-to-quarter sales in Europe are near-
ly stable, showing a 0.2 percent decline.

IDT has acquired NXP’s high-speed data
converter assets and Alvand Technologies,
an analog IP company specializing in data
converters. Terms of the deals were not dis-
closed. These transactions solidify IDT’s
position as a comprehensive solutions
provider for wireless infrastructure. Intel has
also selected IDT to develop an integrated
transmitter and receiver chipset for Intel's
wireless charging technology based on reso-
nance technology.

International Rectifier, a supplier in power
management technology, announced opera-
tional restructuring activities including the
closure of its El Segundo, California, fabrica-
tion facility by the end of March 2013. The
company is also resizing its Newport, Wales,
fabrication facility, which is expected to con-
tinue in several phases through the middle
of calendar year 2015.

ON Semiconductor committed to a cost

reduction program to align its costs to the
slower growth environment. The plan

Bodo’s Power Systems®

includes the elimination in workforce of
approximately 250 employees.

The hybrid product line from Cirrus Logic’s
Apex Precision Power business unit has
been sold for $ 26 M to a group of private
investors. In doing so, Apex Microtechnolo-
gy, which Cirrus Logic acquired in July 2007,
has been re-established as a stand-alone
corporation involved in high-power analog
microelectronics.

Lincoln-based Dynex Semiconductor has
opened a new Research & Development
Centre for power electronics as part of an £
11.25 M investment. This project is devel-
oped by Dynex in partnership with Zhuzhou
CSR Times Electric (the majority shareholder
of its parent Dynex Power, Canada). Dynex
makes high power bipolar semiconductors,
IGBT modules and electronic assemblies.

Total silicon wafer area shipments were
2,447 million square inches during the sec-
ond quarter 2012, a 20 percent increase from
the 2,033 million square inches shipped dur-
ing the previous quarter, so SEMI. New quar-
terly total area shipments are 2 percent
greater than second quarter 2011 shipments.
Given the ongoing market uncertainties and
challenges, the overall wafer demand for
2012 is expected to be relatively flat com-
pared to 2011.

OPTOELECTRONICS

Sharp will slash 5,000 jobs, or 9 percent of
its global workforce, by next March 31 to
turn around its business, hit hard by a slump
in television sales. Hon Hai Precision Indus-
try has also struck a deal with Sharp to
revise the agreement under which it will take
a 9.9 percent stake so as to reflect the
Japanese electronics manufacturer’s wallow-
ing stock price.

PASSIVE COMPONENTS

Powerstax has acquired DP Energy Ser-
vices, a transformer rectifier and transformer
designer and manufacturer based in Wick-
ford, Essex. The acquisition expands Power-
stax’s product range and market address
which fits with their strategy of moving into
higher power sectors and ‘greener’ markets.

October 2012

OTHER COMPONENTS

Agilent Technologies has acquired the
assets of AT4 wireless’ Test Systems busi-
ness. Privately held AT4 wireless, based in
Malaga, Spain, is a provider of testing serv-
ices and solutions for wireless communica-
tions, especially in the rapidly growing LTE
market.

TDK-Lambda has opened a new European
Logistics and Supply Centre in Achern, Ger-
many. The 2,300 m2 facility is an increase of
900 m2 and will hold around € 5 M worth of
stock. Last year the European Warehouse
supplied more than 8,000 customers with
more than 1 million products.

EMS PROVIDERS

DISTRIBUTION

European distribution bookings in Q212
declined by 4.6 percent compared to the
previous quarter and by 16.3 percent when
compared to the same period in the previous
year, so the IDEA (International Distribution
of Electronics Association). Sector specific
bookings changes in Q212 compared to the
same period in 2011 were: semiconductors
declined by 23.1 percent; passives declined
by 12.7 percent; and electro-mechs and
other components declined by 11.2 percent.
European distribution billings in Q212
declined by 7.8 percent, when compared to
the previous quarter and by 17.8 percent
compared to Q211.

Avnet has acquired the operating assets of
C.R.G. Electronics, an Israeli company. CRG
is a distributor of PC products and electronic
components serving the Israeli electronics
industry. In 2011, the electronic components
business of CRG generated revenue of
approximately $ 23 M.

This is the comprehensive power related
extract from the «Electronics Industry
Digest», the successor of The Lennox
Report. For a full subscription of the report
contact:

eid@europartners.eu.com
or by fax 44/1494 563503.

www.europartners.eu.com

www.bodospower.com
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INTERSIL.COM/ISL8200AM

{E} Order Samples
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E) Download Datasheet
Read App Note

©2012 Intersil Americas Inc. All rights reserved.

POWER MADE SIMPLE

POWER MODULES SOLVE 5 CRITICAL DESIGN ISSUES

1. Simplifies Design: With an integrated PWM controller, drivers,
MOSFETs and most passive components, all you need is one
ISL8200AM and a few external components to create a complete
power supply.

2. Faster Time-to-Market: Drop it into your design and it works!
No debugging required.

3. Lowers Risk: Advanced technology yields higher reliability,
reducing the risk of field failures.

4. Saves Space: Low profile 2.2 mm QFN package is thin enough
to be mounted on the backside of most PCBs.

5. Simplifies Inventory: Up to six ISL8200AM can be paralleled
to satisfy a wide range of POL applications.

All this performance from one device...now that’s simple.

SIMPLY SMARTER™

intersjl


http://intersil.com/isl8200am
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DC Microgrids
a Growing Worldwide Trend

By Richard Ruiz, Research Analyst, Darnell Group

The growing demand for electric power generation outside of the tra-
ditional utility power grid is expected to provide microgrids with a sub-
stantial opportunity for growth over the next several years. Although
microgrids have been around for decades, they were typically ac
powered and operated using dirty fossil fuel generation. However,
with today’s variety of efficient small, renewable energy sources
available, distributed generation using private renewable energy sys-
tems is now possible and is seen by many as a new energy para-
digm. In addition, the adoption of dc power is expected to play an
important role in the expansion of microgrid technology.

Actually, direct current microgrid power distribution is widely used in
telecom central offices today, and this technology, in conjunction with
the development of an intelligent grid, open up possibilities for micro-
grids to supply dc power instead of ac power in other areas, such as
data centers and other facilities that would traditionally rely on ac
power. The adoption of a dc power delivery system has the potential
to enhance the integration, operation and performance of a microgrid
facility. In fact, dc microgrids are an emerging concept that could gain
traction as other emerging technologies become more established.

At the third-annual DC Building Power Asia conference in Taipei, Tai-
wan in December 2011, Dr. Tsai-Fu Wu, Chair Professor and Vice
President of National Chung Cheng University in Taiwan and Director
of the Elegant Power Application Research Center, presented the
concept of the ,smarter grid“ where smart grid technologies are used
to efficiently and comprehensively integrate local dc micro grids with
the larger ac-power grid.

A dc microgrid generally consists of some form of dc power genera-
tion (i.e. fuel cell, solar PV panels, or micro wind turbines); dc electri-
cal storage (e.g. battery or super capacitor); dc power distribution
(e.g. wiring and control); dc powered devices (e.g.. laptops, tele-
phones, satellite TV controllers) and dc lighting systems (e.g. LED’s).
They may take the form of a shopping center, industrial park, college
campus or other facility. Dc microgrids can also be defined as power
generation systems on a much smaller scale, at the facility level,
either a single building or a group of buildings.

With the emphasis on energy efficiency, dc microgrids could be a
cheaper and more efficient alternative to ac mains powering. Fuel
cells and many small-scale renewables natively generate low-voltage
dc power, and they require power inverters that can be costly and
inefficient. A number of companies have proposed installing a dc net-
work linking dc devices to dc power supplies.

Adding intelligence and Internet connectivity to dc microgrid con-
trollers would further enable these systems. Companies like Moixa
Energy, Horizon Fuel Cell, BOC, Sun Microsystems, and Philips are
already offering products to support the dc microgrid concept.
Although some homes and facilities generally require an ac supply
for inherently “high” power devices such as washing machines and
dryers, there are quite a number of environments, such as offices site
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and outdoor events, where these devices are not used. In such
cases, a dc microgrid could be the sole power provider.

The elimination of inverter costs, along with simplified installation pro-
cedures and reduced fuel costs, provide microgrids with the potential
to become cost-effective and operate independently of the electricity
grid and conventional mains-power generators. The adoption of a
system allowing the delivery of dc power to a microgrid has the
potential to provide a facility with a number of advantages. With dc
distribution, solid state switching can quickly interrupt faults, providing
better reliability and power quality. If tied into the ac transmission
grid, a dc powered microgrid makes it easier to avoid back-feeding
surplus generation and fault contributions into the bulk utility system
(by use of a rectifier that only allows one-way power flow).
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Source: Electric Power Research Institute (EPRI)

Figure 1: DC Microgrid Configuration (Simplified for lllustration)

Also, in a low-voltage dc system like one that would be suitable for a
home or group of homes, a line of a given voltage rating can transmit
much more dc power than ac power. An example of this type of
arrangement could be a neighborhood microgrid that runs entirely on
direct current — rather than alternating current. In fact, as renewable
energy technologies such as solar photovoltaics and wind power
become more widespread at a household level, the development and
use of a dc microgrid could be a cheaper and more efficient alterna-
tive. A possible course of action is to install a dc network linking dc
devices to dc power supplies.

So far, due to higher electrical losses associated with transmitting a
fixed amount of power as low voltage dc, rather than higher voltage
ac, such networks have not yet emerged. However, with the prolifera-
tion of low power electronic devices, offering the potential for LEDs to
reduce lighting loads by up to a factor of 10, along with the potential
for efficient distributed power generation, localized dc networks — or
dc microgrids — may finally be practical.

In addition to reducing resource and financial costs, a key advantage
of developing a dc microgrid is the low risk of dangerous electric

www.bodospower.com



shocks and injury from low voltage dc, making plug-and-play grids a
possibility. This greatly reduces the installation cost of micro-genera-
tion, and could encourage end users to take responsibility for under-
standing and controlling their individual energy consumption. Another
step towards the viability of microgrids could be the addition of intelli-
gence and internet connectivity to dc micro-grid controllers, which
would further enable consumer engagement with ac mains devices —
through the use of smart metering and ultimately dynamic demand
management. Implementation could greatly reduce the costs associ-
ated with periods of high and low power consumption.

The use of dc microgrids is also being con-
sidered as a way to decentralize the power
architecture of the US telecom system.
According to Dr. Alexis Kwasinski of the Uni-
versity of Texas, de-centralized power archi-
tecture would have kept the lights and
phones on in New Orleans, Louisiana during
Hurricane Katrina in 2005. The Gulf coast
region after Katrina showed how devastating

the microgrid will be ac from the utility grid. The microgrid will, as
required, generate and store power locally from a variety of chosen
technologies that are driven by each client’s specific requirements.
Excess generated power will, preferably, be stored serving client
back-up or peak-mitigation needs. Most locally available power will
be converted to or generated as dc because dc is the most common
currency required by today’s electronic devices.

www.darnell.com

ROHM

SEMICONDUCTOR

a single downed line or incapacitated substa-
tion can be. The answer to this problem is
diverse power input. Different types of local
power sources are integrated with diverse
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energy delivery infrastructures through multi-
ple-input converter modules.
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Dr. Kwasinski maintains that a microgrid-
based power plant with its own local power
sources and independent control would be
more dependable, efficient, and cost effec-
tive than traditional telecom power systems.
Microgrids would also be a quick and inex-
pensive way to include renewable energy
sources for both existing and developing
systems.

Since the communications industry power
standard is direct current local networks, dc
generation systems using a microgrid-based
telecom power plant with a modular distrib-
uted architecture is a reasonable choice.
Energy would come from a mixture of renew-
able energy sources such as microturbines
or fuel cells, and interconnection to the exist-
ing utility grid. Converters in secondary dis-
tribution frames would isolate short circuit
currents. Since the utility grid is a secondary
source, the microgrid would be protected
against the grids surges and failures. The
savings would be generous. In fact, micro-
grids could sell excess power to the utility
grid.

Costs decrease because of reduced energy

SiC BASED SOLUTIONS FOR INVERTERS

W EV&HEV W Solar

ROHM'’s new BM6103FV-C Isolated Gate Driver along with ROHM’s SiC MOSFETs and SiC
SBDs enable design of smaller, low power consumption inverters with high speed operation.

2500 Vrms Isolated Gate Driver

= Stable driving up to 800V/400A output
= Core-less transformer technology

= \ery short input/output delay time

= Rated output current of 5A (peak)

= DESAT compatibility

= Miller Clamp function

= Small package (SSOP-B20W)

SiC Schottky Barrier Diodes

= |ndustry lowest forward voltage

I Transportation

Gate Driver

SiC Power MOSFETs

= | ow Switching loss
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storage, less down time, equipment operat- 600V 6~40A 1.35V
ing at maximum efficiency, lower hardware Without
expense, and optimal power input control 1200V 5~20A 1.4V SCT2080KE 1200V 80m&  TO-247 col-pascé(gd

based on energy costs. The approach is
flexible, as existing systems can be retrofit-
ted with a microgrid system operating as a
secondary distribution method. In most
cases, the common source of power outside
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High Reliability for 1200V High
Voltage Integrated Circuit for
Half Bridge Applications

Reduce the IC's supply current for about 50%

This article presents a high reliability 1200V High Voltage Integrated Circuit
(1200V HVIC) for half bridge driver applications.
1t is suitable to drive Power MOSFET/IGBT module in industrial inverter systems.
The pin configurations and the functions are compatible with the previous 1200V HVIC,
where high reliability is achieved by high switching noise immunity realized by using a
new process and protection circuits.

By Masahiro Yamamoto, Liang Xiaoguang, Manabu Yoshino, Takanobu Takeuchi and
You Habu, Power Device Works, Mitsubishi Electric Corporation, Japan, and
Marco Honsberg, Mitsubishi Electric Europe B.V., Germany

As the inverter system market for industrial purposes grows motivat-
ed by the energy saving trend, the demand of IGBT module driver for
motor drives is increasing. MOSFET/IGBT modules in AC 400V
inverter systems require high reliability of a 1200V HVIC driver,
because the operating condition is severe under the various switch-
ing noises. Mitsubishi Electric Corporation released a 1200V HVIC
(M81019FP) in 2005 [1]. A new 1200V HVIC (M81738FP) has now
been developed applying the 2nd Generation Divided RESURF struc-
ture. It has evolved from the previous 1200V HVIC (M81019FP) [2]
[3], and is pin- and package compatible with the M81019FP.

Technologies for High Reliabilities
High latch-up immunity by utilization of a new 1200V HIC
process

Figure 1: A cross-sectional view of 1200V Nch-LDMOS applying the
2nd Generation
Divided RESURF Structure, and a top view of a PolyRFP

As shown in Figure 1, the main different features between the new
process structure and the conventional process are P-epi/P-sub-
strate, N+ buried layer and high resistivity Polycrystalline silicon
Resistor Field Plate ‘PolyRFP” [2]. Figure 1 shows a top view of a
PolyRFP around the high voltage region [2]. The high resistivity Poly-
Silicon area shaped like a spiral connects the high voltage electrode
to the low voltage electrode on the RESURF Isolation Region. Fur-
thermore, it relaxes the surface electric field effectively more than the
conventional Multiple Floating Field Plate “MFFP”. Thus it achieves a
break-down voltage above 1200V as shown in Figure 2.
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Figure 2: A breakdown voltage of M81738FP (high side Circuit)

The conventional process structure is the 1st Generation Divided
RESUREF Structure which has a deep N well diffusion layer in the P-
substrate [4]. Since the deep N well diffusion layer has a very high
impedance, switching noise may cause a latch-up by the activation of
the parasitic PNP transistor. Therefore, the CMOS transistors in the
chip are placed with a distance to each other in order to prevent a
latch-up. As a consequence of this distance requirement the chip size
had to be enlarged respecting the applied design rule. The 2nd Gen-
eration Divided RESURF Structure indicates the N+ buried layer
with-in the Pepi / P-substrate as shown in Figure 1. The N+ buried
layer impedance is lower than the N diffusion layer achieving a high
latch-up immunity [2]. A parasitic PNP transistor action is generally
caused by a transient current (which for example is caused by the
noise from the power supply) which flows through the N diffusion
layer. However, the N+ buried layer, which is shown as RN+ in Figure
3, can prevent this action, because the low voltage which occurs in
the RN+ (low impedance) does not reach the threshold voltage of the
parasitic PNP transistor. Thus the new 1200V HVIC process pattern
layout now allows to approximating the CMOS transistors to each
other maintaining a high latch-up immunity. In addition, the CMOS
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transistors themselves were shrunk. Figure 4 shows the chip photo-
graphs of both M81738FP and M81019FP. The M81738FP’s chip
size is the half size of the M81019FP’s chip. The new 1200V HVIC
process realized both, high latch-up immunity and shrunk chip size.
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Figure 3: N+ buried layer of the 2nd Generation Divided RESURF

structure in low side circuit and the equivalent circuit
(] Kew 1200% FIVIC (MB173EFF)
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Figure 4: Chip photos of the 1st generation ( A left) and the latest
generation of 1200V HVIC ( B right)

High immunity to power supply surges
Using a shrink wafer process may reduce the immunity to switching
noise originating from the power supply during operation.
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Figure 5: Functional block diagram of M81738FP
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Figure 6: Active supply clamp circuit diagram
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Figure 5 shows the M81738FP’s functional block diagram that
reveals an active power supply clamping circuit to protect the other
internal circuits from the power supply surges which are generated by
switching noise.

Figure 6 shows that this active clamp circuit is composed of the
CMOS transistor output, which absorbs the surge energy, and the
power supply voltage detection circuit.

When a power supply surge occurs exceeding the threshold voltage
of the detection circuit, the CMOS transistor output is turned-on.
Hence the CMOS transistor absorbs the surge energy and prevents
that the other internal circuits would be destroyed.

The performance of the active clamp circuit depends on the transistor
size of the CMOS transistor output. If the CMOS transistor size is
large, the active clamp circuit performance is higher. But that means
that the high performance causes a large chip size. However the
CMOS transistor output size of M81738FP is optimized between the
chip size and the performance requirements based on several evalu-
ation results. As a conclusion Figure 7 shows that M81738FP
achieves higher performance and more safety margin than the previ-
ous 1200V HVIC (M81019FP).
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Figure 7: Destruction toughness at V. node: M81019 vs M81738FP
Condition: Vce(1):HIN=0V, LIN=5V, V(2): HIN=5V, LIN=0V,
Vee(3): HIN=0V, LIN=CIN=5V

High immunity to Vs minus undershoot noise

Figure 8 shows typical connection diagram of a half bridge applica-
tion circuit. In the switching action, when the high side transistor Q1
is turned-off, the inductive load causes the current (IFW) to keep on
flowing. Therefore, because the current (IFW) flows through the para-
sitic inductance L3-L4 and the FWDi of Q2, a transient Vs minus
undershoot peak occurs at the Vs node. This peak may lead to two
problems which are the HVIC destruction at worst case or a wrong
signal at the HO output.
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Figure 8:

Typical connection diagram of a half bridge application circuit
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However, the M81738FP has got a high immunity to Vs undershoot.
Figure 9 shows the turn-off waveforms of a DIPCIBTM which is driv-
en by a M81738FP [1]. Thus no destruction and no wrong function
occurred even at 3 times the Ic rating.

]+

Tek Run: 500M5/s HiRes [FE ) 100ns/div

» o VS:20Vidiv|

_+
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Figure 9: Waveforms of DIPCIB™ during turn-off, Conditions:
Ta=25°C, Vs=600V, Rg=00hm, VGEO015V

Compatibility with the previous industrial standard 1200V HVIC
model M81019FP

It is easy to substitute the previous 1200V HVIC model (M81019FP)
with this latest generation product (M81738FP), because they are
pin- and package compatible to each other. The product’s pin config-
urations and functions are the same as those of the M81019FP.

Future developments

This new shrink process which is applied to M81738FP has several
potentials to benefit to the inverter system. The M81738FP’s propa-
gation delay is designed to be equal to that of the M81019FP by
using delay circuits. However, the circuit operation speed of the new
shrink process is 2 times faster than that of the conventional
process. Next new 1200V HVICs will be able to realize a short prop-
agation delay contributing to reduce the dead time. Thus the
reduced dead time will provide an advantage to the inverter’s control
system design.

Another potential is the reduction of the power supply current. It will
be possible to reduce the IC’s supply current for about 50% more
than the M81738FP today. More potential is realized by a laser trim-
ming technique which equalizes the lot by lot performance devia-
tions. Such an optimization can be employed e.g. for the threshold
level linked to the current detection level of the short circuit protec-
tion circuitry.
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DC/DC CONVERTER

Using Bidirectional Power
Supply to Modulate Voltage
on the Output

Special technical requirements for switch mode power supplies are pushing to
the limits of their performance, requiring a well optimized topology like the latest
telecom RF power amplifiers, are well optimized.

By Milan Marjanovic and Roberto Scibilia, Texas Instruments

The key to increasing efficiency is envelope tracking or, “envelope of
envelope tracking”, so-called slow drain modulation. In this case, the
supply voltage will be modulated according to the required RF power,
in order to minimize power dissipation on the output stage. Following
on from the previous article, “High Speed, Two Quandrant DC/DC
Power Supply describes the practical limitations of 350W telecom
SDM power supplies.

Let us start with principles of the envelope tracking technique and
slow drain modulation as shown in Figure 1.

]

Figure 1: Envelope tracking technique and slow drain modulation

The red line represents the envelope of the output RF signal. The
blue line represents a voltage level of the system with constant volt-
age supply at the power amplifier. In this case the power losses are
directly proportional to the length of this red arrow. Having the possi-
bility to modulate the supply voltage (represented by the green line)
accordingly, it is possible to reduce the average power losses dra-
matically.

This decreases the power consumption, thermal interface and its
costs. All this is only possible using high speed, high dynamic Two
Quadrant Power Supplies.

The repetition rate of this modulation can be in the range of several
hundred Hz and the amplitude of the modulation can be greater than
12Vpp. If we take 500us as the maximum required for up slope and
down slope, we can talk about 1kHz modulation. Tuning the voltage
up and down periodically in no load condition, the converter will try to

Bodo’s Power Systems®
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charge and discharge the capacitance on the output accordingly.
Since we have a big capacitance at the output filter and big capaci-
tance at RF amplifier as well, it is clear that the optimization of this
parameter plays a key role. Usually the output filter is a LC filter. L
has to be a storage choke (with low Rgg and low core losses, a good
rule of thumb is 25% ripple current) and an electrolytic capacitor big
enough to place the frequency corner at two decades lower frequen-
cy than switching frequency. This is only the start point, the cross
check with load step transient response has to be done as well. How-
ever, in this case we get the value of 160uF. If we calculate the
power losses (caused by tand - low frequency losses in a capacitor)
we will get the following:

Py = tandx2xmuxfxCxUpms? = 0.1x2x1x1E3x160x10E-6x4.252 ~ 2W

Considering that we have a 1kHz sine wave, the modulation ampli-
tude is 12Vpp. If we have a triangular wave form these losses are
going to be higher owing to high frequency harmonics. In addition,
there are high frequency ripple current losses. Altogether, this results
in very high losses for a small capacitor in a high temperature envi-
ronment.

The alternative is to use ceramic capacitors. Ten or twenty such parts

(standard 10uF/50V X7R capacitors) are needed to reach the

required capacitance for filtering and sufficiently low impedance for

transient response. The electrolytic capacitor has an apparently

‘magic’ behaviour with its low frequency zero:

o f, = 1/(2xnxRegrxC); i.€.

25kHz for this capacitor.
This zero pushes up the
phase of the power stage
and changes the slope
from -2 to -1, making pos-
sible loop compensation at
higher cross-over frequen-

cy.

Figure 2: Using ceramic
capacitor causes strong
phase loss (red line),
using simple resistors in
series will pull the phase
back (green line)
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Using ceramic capacitors, there is very low Rggg, pushing the f, to
very high frequency (>250kHz). These force possible instabilities,
since slope remains at -2, and push the practical cross-over frequen-
cy to lower frequency range, which is not of interest.

We can see these two situations in the simulated plots in Figure 2.

We can see that, only using ceramic capacitor causes strong phase
loss and huge Q of the filter itself (high peaking of the resonant fre-
quency, red line). Using simple resistors in series with the ceramic
capacitor bank will pull the phase back and dampen the filter (green
line). The new Rgg, value chosen is 50mOhm, which is close to the
Resr Of the electrolytic capacitor. This is why these two curves are
close to each other. This value could be higher (giving more phase
margin and better damping), but it is limited by reflected ripple volt-
age. Since the impedance of the capacitor bank is now minuscule
versus external Reg;, the complete measured ripple voltage on the
output is now a measured voltage drop of the ripple current across
this resistance. On the one hand the ripple voltage is given by the
specification, and on the other, the ripple current is now limited by
this external resistance. To make the right selection of these resistors
we have to take care of the following power losses:

¢ Ripple current losses (high frequency currents)- Py yipple
e Modulation losses (low frequency losses)- Pod_sines Pmod_trian

o Peak power losses (caused by huge load step current)- Ppeak

These power losses are calculated as follows:

P4_ripple = R*lrms?
(wCU)?
mod_sine 2
1+ (oCR) For sine wave
AU
Pmod_ trian = RCZ ( J
At For triangular wave form; D is a duty

cycle, in this case 0.5

Ppeak = R*ligad_step?

Practical results
In figure 3 we see a top side view of a 350W SDM power supply for
telecom applications- hardware.

F/gure 3: 350W SDM power supply, hardware top side view
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In figure 4 a sine wave modulation is shown. Input control voltage is
1Vpp; output voltage is 12Vpp and modulating frequency is 1kHz.
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Figure 4: Modulating voltage on the output, CH1 Output voltage
5V/div; 200us time base, CH2 Control voltage 500mV/div and CH4
Output load current 5A/div

In summary, the converter’s specifications are shown in the table 1.

Input Telecom DC bus inpul voltage range 3660V

Output 20..32V DC adyusiable

1A conbinuous, 224 peak (350W, TOOW peak)
Ripple 100mVpp (@ 20MHz BW measurad)

Load step 0% to 100% with voltage deviation < 2%
Up slape settling time 200-=32V better then 150us
Down slope setiling time 32V->20V better then 300us
BB%< Efficiency < 95%

Isolation 1500VDC

Mechanics Single side assembly, slim line, maximum height < 18mm

Table 1:
Converter
specifica-
tions

Extras Forward power: cycle by cycle current limitation
Backward power: average current limitation

SDM centrol signal: slope limitation

Summary:

We discussed bi-directional power supplies (see also Article “High
Speed, Two Quandrant DC/DC Power Supply”, “Voltage Mode Versus
Current Mode”); using these to make high speed power supplies and
how to modulate the output voltage. We discussed system setup,
synchronous rectification, practical issues with regulation techniques
and how to use it. In summary:

Use a topology with synchronous rectification for a high performance
and high speed power supply. Only for this reason it is possible to
work in two quadrants and therefore, achieve a good load transient
behaviour.

Disable any burst or power saving mode and enable continuous con-
duction mode all the time. This reduces efficiency at low or no load
conditions, but it is the only way to react quickly to high load current
changes.

Avoid any components with low pass behaviour like optocouplers in
the voltage feedback loop. The highest bandwidth is achieved, if the
PWM controller is placed on the secondary side.

Use voltage mode control and bi-directional current sensing to avoid
instabilities when current flows backwards (from the secondary side
to the primary side).

References:
“High Speed, Two Quandrant DC/DC Power Supply”, “Voltage Mode

Versus Current Mode”
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POWER MODULES

Power Modules Featuring
a Split Output

Having proven its merits in DC/DC converters

Customers want smaller, even more affordable devices, compelling manufacturers to
conserve installation space and cut costs. To do both, engineers have to come up with
new designs that combine technologies in unprecedented ways.

By Patrick Baginski, Field Application Engineer, Vincotech GmbH

The trend tendency towards IGBTs and
MOSFETSs with higher switching frequencies
is also picking up momentum, particularly for
solar inverters and other applications where
high efficiency is a must. This places even
greater demands on drivers and power sup-
ply modules. In many applications, IGBTs
and MOSFETs are driven by unipolar gate
voltage, which presents considerable chal-
lenges when it comes to parasitic turn-on.
The MOSFETSs’ body diode is not powerful
enough for many applications, which
impedes reactive power. In this document,
Vincotech looks at the benefits of its stan-
dard modules featuring H-bridges with split
outputs, neutral point clamped (NPC) invert-
ers, and MNPC (mixed voltage NPC) topolo-
gies. What sets these modules apart is that
their phase output is split, which deactivates
the MOSFETs’ body diode and makes it eas-
ier to power the semiconductors.

Introduction:

To survive and thrive on the solar market,
companies have to meet their customers’
increasingly rigorous demands for higher
efficiency and lower costs. The pressure to
drive down costs by optimizing their technol-
ogy is also rising as the rates paid out for
electricity fed into the grid continue to drop.
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Figure 1: 2-level and 3-level NPC topologies
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One way to achieve higher efficiency is to
employ three-level topologies with 600 V
IGBTs rather than half-bridge modules with
1200 V switches. Although this requires
twice as many components, the 600 V ver-
sions are far less susceptible to switching
loss. And the semiconductors are also more
affordable because their silicon area is
smaller.

A device’s success on the market hinges on
the overall system costs. With 3-level invert-
ers, the filter is just half the size of that in a
2-level topology with the same switching fre-
quency. This drives down costs and makes
the devices more compact. Switching fre-
quencies are often increased because this
can easily be done with 600 V components.
However, the drivers’ supply units also have
to be matched to the higher switching fre-
quency. Often switches are addressed using
unipolar voltage, which means highly effi-
cient power supplies may be installed to
increase the system’s overall efficiency.

However, unipolar voltage is counterproduc-
tive for fast-switching components. There are
varies ways of mitigating parasitic turn-on —
for example, by installing a Miller clamp or
an additional capacitor between the gate and
emitter. Unfortunately, these methods’ are
not entirely effective or they have other
drawbacks.

MOSFETSs are used to achieve even higher
switching frequencies. Many applications
require a level of reactive power that in
many cases cannot be achieved with MOS-
FETs’ body diodes. This is why additional
diodes are installed to commutate current.

Modules with a split output:

Vincotech modules with a split output are the
way to go for manufacturers seeking to
increase efficiency without having to opt for
more elaborate drive circuits.

October 2012
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Figure 2: Topology with a split output

The example in figure 2 shows a topology
designed for solar applications. Two boost
stages with bypass diodes are on the panel
side; an H-bridge with a split output is on the
grid side. The two branches in the module
are split to a switch and the associated free-
wheeling diode.

This has two obvious advantages in that it:

o Decouples the junction capacitance of the
complementary device

e Decouples the MOSFET body diode

The inductance at the output retains some
stored energy during turn-off that wants to
continue flowing. It will commutate to the
lowest inductance inside the module rather
than the other outer inductance. A higher
inductance at the output will boost this effect.
The low inductance of each pin has a posi-
tive effect in that it helps prevent shot-
through and makes life much easier when it
comes to configuring the driver circuit.

Decoupling the complementary device’s
junction capacitance helps prevent parasitic
turn-on owing to the low pin inductance or
the fact that a PCB layout in the range of
10_nH to 100nH is used. The complementa-
ry switch does not have to cope with high
du/dt values so that parasitic turn-on can be
avoided in most cases, or the driver circuit
will be that much easier to implement. Often

www.bodospower.com
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a Miller clamp can prevent shot-through
without requiring negative gate voltage. The
complementary device’s capacitance is not
charged, so this also increases efficiency.

If MOSFET body diodes are decoupled, they
will not be loaded during commutation. This
can be accomplished by adding extra induc-
tance either on a separate core or on the
same core with leakage inductance of two
windings in the range of 10 pH to 100 pH. At
this high level of decoupling, the diodes are
loaded with the same current as the body
diodes would be in the original H-bridge.

image. This leaves just a very low amount of
negative current. The inductance value
depends on the MOSFET’s body diode.

One side effect of deactivating the body
diodes is that commutation is much faster.
Parasitic diodes are often slow, much to the
detriment of efficiency. Switching losses can
be drastically reduced if faster diodes are
used for commutation.

Reactive power capability:
Single-phase applications based on H-
bridges are often operated with bipolar PWM
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Figure 3: An H-bridge and a pseudo H-bridge with split outputs and 10 uH decoupling
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Figure 4: An H-bridge and a pseudo H-bridge with split outputs in reactive power mode

Figure 3 shows a standard H-bridge on the
left and a pseudo H-bridge with split outputs
on the right. The simulations below these
two topologies show the forward current
through T1 and the reverse current through
the diode. An inductance of 10 uH serves to
all but fully decouple the diode from the
switch, as can be seen in the exploded

Bodo’s Power Systems®

control where the upper and lower switches
run on the same carrier frequency. Vincotech
has developed H-bridges with MOSFETs to
meet the demands of applications with high-
er switching frequencies and fewer filters. A
good cost-benefit ratio is achievable using
modules featuring IGBTs with low saturation
losses and MOSFETs with low switching

October 2012

losses. The IGBTs used here switch at 50 /
60 Hz and the MOSFETs are PWM-con-
trolled. Known as unipolar PWM control, this
works very well when voltage and current
are in phase.

The upper switches have to be chopped to
achieve reactive power, and the body diodes
of the MOSFETSs will be loaded as shown in
the left simulation. The topology on the right
with split outputs and additional decoupling
inductors attains high efficiency in real power
mode and also enables operation in reactive
power mode. The right simulation shows no
negative currents on the MOSFETSs.

Although each topology has its benefits,

there are also some drawbacks:

e A bootstrap circuit cannot be used to feed
the upper devices.

e Synchronous rectification by means of Si
MOSFET is not possible.

Both switches are decoupled and do not
interact, which is why the upper switches
cannot be fed via a bootstrap circuit.

A Si MOSFET cannot be used for synchro-
nous rectification because if the decoupling
inductance is high enough to hinder the
MOSFET body diode’s conduction, then the
current from the freewheeling diode will not
commute into the MOSFET’s inverse chan-
nel. If the inductance is not high enough,
then high currents will circulate in the low-
side MOS and low-side diode and in the
high-side MOS and high-side diode of the
same phase, which decreases switching
losses but increases conduction losses.

Conclusion:

Vincotech has presented a novel concept for
power modules. Having proven its merits in
DC/DC converters for many years now, the
split output has now found its way into a
semiconductor module. Its great benefit is
that it decouples the complementary device’s
junction capacitance and the MOSFET’s
body diode. This not only enables reactive
power even with unipolar PWM control, it
also makes control that much easier. Both
boost efficiency by a considerable degree,
and these days high efficiency is precisely
what manufacturers want and engineers
need. This is why the split output will feature
prominently in many more modules that are
in the pipeline and soon to be launched.
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MOSFET

PowerTrench® MOSFET with
Shielded Gate Technology

Device meets major requirements for synchronous rectification

Higher system efficiency and power density in modern data and telecommunication power
systems are core focus since making a small and high efficiency power system means
saving space and energy bills in the places.

By Won-suk Choi, Dong-wook Kim and Dong-kook Son, Fairchild Korea Semiconductor,
HV PCIA PSS Team Bucheon-si Republic of Korea, Application Engineering

In topology point of view, synchronous rectification that converts the
AC voltage from the transformer back to DC, becomes essential
building block for the secondary-side of switch-mode power supply in
many applications because it offers improved efficiency for these
conversion stages with both lower conduction loss and switching
losses. In device point of view, the power MOSFET transistor has
made a significant evolution with last decade and it has enabled new
topologies and high power density in power supply. Major require-
ments are for synchronous rectification MOSFET on the following:

* Low Rps(on)

* Low Qg

» Low Qgrgr and Coss

* Less snappy body diode characteristics

* Low Qgq4/Qqs ratio

Fairchild designed a new highly optimized power MOSFET, called
PowerTrench® MOSFET with shielded gate technology, for synchro-
nous rectification with deep analysis of power losses in synchronous
rectification of server power supplies or telecom rectifiers

Power Losses Analysis in Synchronous Rectification
Conduction loss

The conduction loss of diode rectifier contributes significantly to the
overall power loss in a power supply. Power losses in synchronous
rectification can be lowered when the product of MOSFET's on resist-
ance and drain current is less than the diode forward voltage drop.
Therefore secondary side synchronous rectification is excellent solu-
tion to improve system efficiency. Conduction loss can be obtained
through below equation 1.

Pcon =I?rus * Rps(on) (1)

Rps(on) can be achieved 1~2mohm in TO-220 standard package
depend on voltage rating by using modern medium voltage MOS-
FETs technology. For high voltage MOS-
FETs, the resistance of packages has not
been a concern. Different from high voltage
MOSFET, the package itself contributes a
significant portion of the total resistance for

such as Power56. It can also reduce package inductance that
causes undesirable voltage spikes. It enables to use lower Rpg(on)
MOSFETSs by replace to lower voltage rating MOSFETSs.

Gate Driving Loss

Driving losses at gate driver is related to gate charge, Qg. In low volt-
age applications, the driving losses could take up quite big portion of
total power losses as low voltage switches have very low conduction
losses compared to high voltage switches. During light load condi-
tions, conduction losses are minimal, and the driving losses are even
more important. It is well known that the driving losses can be
obtained through below equation 2.

Parive = Qg*Vgs* fs (2)

In synchronous rectification, current flows through MOSFET channel
from source to drain during conduction time and flows through body
diode during dead time. Since the MOSFET does soft switching at
switch turn-on and turn-off transients, dV,y/dt is zero. There is no
plateau region on gate-source voltage of power MOSFET for syn-
chronous rectification. Therefore, a resulting gate charge in SR,
Qsynec, becomes approximately a value that gate-drain portion of
gate charge, Qgp subtracted from total gate charge, Qg. As shown in
Table 1, Qgync of FDP032N08B is reduced by 28% and 34% com-
pared to FDP032N08 and 75V/3.3mQ competitor. Fig. 1 shows a cal-
culated loss ratio between driving loss and conduction loss in a 12V
synchronous rectification stage with gate driving voltage of 10V and
switching frequency is 100kHz. There are two synchronous switches,
the gate driving losses of Competitor is over three times higher than
the conduction losses at 10% load condition. This graph simply indi-
cates that FDP032N08B can dramatically reduce driving loss at light
load condition due to small Qgync-

Qe | M gafiness

mE) i)

medium voltage MOSFETSs due to wire bond-

ing, lead and source metal. Total on-resist- |-
ance of medium voltage MOSFET can be
dramatically reduced by using SMD package
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Table 1: Critical Specification Comparison of DUTs
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Figure 1. Comparisons of loss ratio [driving
loss / conduction loss] according to output load

Body Diode Losses

During the dead time, body diode conduction
occurs. Body diode conduction leads to sub-
stantial power loss because of high voltage

drop across the P-N junction compared to the
voltage drop caused by MOSFET channel. This
MOSFET loss due to body diode conduction dur-
ing dead time has a degrading effect on overall efficiency, especially
at low voltages and high frequencies. Body diode conduction loss
can be calculated equation 3.

Pb = Veslout*(tD(rise))*fs (3)

At MOSFET turn-off transient, the Q; has to be removed and Cggs
has to be charged up to the transformer voltage of secondary side.
The reverse recovery charge, Q; also produces power losses in the
system while turning off the switch. Power losses by the body diode
characteristics can be obtained through equation 4.

Parr = Qrr*Vgs*fs 4)

The stored charge in output capacitance, Qqgs also affects to the
capacitive losses. This portion of loss is proportional to the switching
frequency and Vps. Therefore, power losses by Cyss can be obtained

through equation 5.

Pcoss = 0.5°Qpss*Vys*fs (5)

B0 3.3mi1, the lobest Shisidgoie Treach
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MOSFET

Voltage Spikes effect

For a practical alternative, snubbers could be used to manage the
voltage spikes within the maximum drain-source voltage ratings.
Additional power losses are inevitable in this case. In addition, the
power losses due to the snubbers are not negligible at light load.
Besides the circuit board parameters, device characteristics also
affect to the voltage spike level. In synchronous rectification, a major
device-related parameter is a softness of the body diode during
reverse recovery. Basically, reverse recovery characteristics of diodes
are determined by device design. Figure 2 shows measured peak
drain-source voltage levels due to body diode characteristics compar-
ing Fairchild’s FDP032N08B, FDP032N08 and 75V/3.3mOhm com-
petitor at Ip=50A, Vpp=40V and di/dt of 400A/us. The peak drain-
source voltage of FDP032N08B during body diode reverse recovery
is lower to 10.1V and 12.8V than that of FDP32N08 and
75V/3.3mOhm competitor thanks to its soft body diode characteris-
tics.

T3 2m0, Conventonal Trench Gole
SAEFET, FOPOA NS

F5¥y'3.3m{] Compaléor

Figure 2: Voltage Spikes Comparisons under Reverse Recovery behavior

The parasitic inductance can strongly influence MOSFET switching
characteristics, usually causing increased switching losses and devi-
ations from the expected performance. Parasitic inductance arising
from both component packaging and circuit layout is a reality of any
circuit. The length of the lead takes quite a bit of the source induc-
tance of the package. Industry standard through-hole type TO-220
package has 7nH of typical lead inductance, but typical lead induc-
tance of PQFN56 SMD package is only 1nH. Other important para-
sitic components are layout parasitic inductance and capacitance. In
circuit board layout, 1cm of trace pitch has an inductance of 6-10nH.
These parasitic inductances directly affect to body diode reverse
recovery characteristics and peak voltage spikes. The body diode
recovery charge on datasheet is sum of Cpggs displacement current,
the recovered minority carrier current, and the reactive currents aris-
ing from common source inductance of test circuit. Figure 3 shows
the simulation waveforms of body diode reverse recovery according
to various common source inductances. It is clear that higher induc-
tance could cause larger Q;; and higher peak voltage. The peak volt-
age is reduced from 59.2V to 55.6V by using 1nH source inductance
of Power56 SMD package. Minimizing common source inductance is
therefore critical to system efficiency.
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Medium Voltage MOSFETs Technologies

Several new technologies have been developed to improve the
Rpsony * Qg FOM. The trench gate structure can dramatically
reduce the channel resistance (R¢hannel) @and JFET resistance (Ryrgt)
that are the major contributors to on-resistance of medium voltage
MOSFETs (BVpss < 200V). With compelling advantage of the trench
structure in the ability to reduce Rps(on) by providing the shortest
possible current path (vertical) from drain to source, it is possible to
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Figure 3: Body diode reverse recovery waveforms comparisons
according to source inductance

increase cell density without any JFET pinch-off effect. Figure 4
shows the Fairchild PowerTrench® MOSFET family. The conventional
trench gate structure of Figure 4(a) enables lower on-resistance by
increasing the channel width to length ratio. The other concept that
was originally developed for high-voltage devices, but now being
used for low-voltage devices as well, is the use of charge balance or
Super-Junction device structures. With the use of charge balance
approach, one can obtain two dimensional charge coupling in the drift
region. The latest middle voltage power MOSFETs at Fairchild
employ this shielded-gate structure, where the shield electrode is
connected to the source as shown in Figure 4(b). The shield elec-
trode, along with the thicker oxide between electrode and drift region,
provides charge balance for drift region. This enables the use of
higher doping in the drift region, resulting in reduced drift resistance.

Soiarca Source

L
Drgin

Figure 4: Vertical Structure of Fairchild PowerTrench® MOSFET Family
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The specific resistance of new medium voltage power MOSFET has
been significantly improved compared to the previous generation
while improving on the already superior switching characteristic.
Apart from Rps(ony and Qg, other parameter, such as the body diode
reverse characteristics, internal gate resistance and the output
charge of the MOSFET (Qpgss) are now becoming more relevant in
synchronous rectification. The importance of these loss components
rises at higher switching frequencies and higher output currents.
Fairchild new medium voltage MOSFETs are now being optimized to
improve the diode characteristics as well as the output capacitance.
The latest PowerTrench® MOSFETs, FDP032N08B, employ shielded-
gate structure that provides charge balance.
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Figure 5: Efficiency comparisons in 600W synchronous rectification

Conclusion

As light load efficiency is getting important, the gate driving losses
and the snubber losses become serious factors. Consequently, low
Qsync and soft body diode are critical characteristics for better syn-
chronous rectification efficiencies. However, the Rpg(on) is still key
parameter of the application. Figure 5 shows the system efficiency
comparison for the three devices from the Table 1 in 600W phase-
shifted full bridge converter with synchronous rectification. The total
system efficiency with FDP032N08B, the latest shielded-gate trench
MOSFET is 95.36% at light load condition and 95.34% at full load
condition. It is 0.1% and 0.19% higher than
that of FDP032N08, conventional trench
gate MOSFET and 75V/3.3mOhm best com-
petitor due to lower driving loss and turn-off
switching loss at 10% load condition. From
the efficiency results as shown in Fig. 5, it is
clearly seen that FDP032N08B, the latest
shielded-gate trench MOSFET shows signifi-
cant loss reduction under both full load and
light load conditions because of its optimum
design. The Fairchild latest shielded gate
trench power MOSFET, which combine a
smaller Qsync and soft reverse recovery
intrinsic body diode performance with fast
switching could substantially improve the
efficiency of synchronous rectification.

E-mail: wonsuk.choi@fairchildsemi.com
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Switching to litz wire, reducing the turns,
and reducing the gap size have significant impact

These mandates leave design engineers
searching for new ways to increase efficien-
cy. The Power Factor Correction (PFC)
boost inductor offers an opportunity to gain a
few percentage points. This paper discusses
ways to increase the efficiency of PFC Boost
inductors.

With the prolific discussion and research sur-
rounding PFC circuit design, it would be logi-
cal to assume significant innovation in PFC
circuitry and inductor design. To date, subtle
methods, which increase PFC inductor effi-
ciency, lack proper discussion in the elec-
tronics’ industry. In order to meet Energy
Star and similar standards, the various ways
to increase PFC boost inductor efficiency
must be understood.

Typical PFC inductor designs require the
inductor handle a large peak-to-peak ripple
current. The larger peak current requires a
large gap in the center leg of the core of a
ferrite-based design. A significant percentage
of efficiency can be lost in this step of the
design process.Figure 1 illustrates the EF25
ferrite package commonly used in PFC
inductors.

PFC inductor Design comparison

The following tables compare two real-world
designs and the respective results. The
comparison clearly shows problems with the
PFC inductor as well as ways of correcting
them.

Bodo’s Power Systems®

Figure 1: EF25 PFC Inductor

Scenario: A design engineer had an urgent
need for a PFC inductor with an inductance
of 380 uH at a peak current of 6A in an
EF25 package.

The design below was wound on the EF25
bobbin using #24 AWG. The gap size listed
in Table 1 was a concern, but the design had
to be completed and samples had to ship.

Inductance (uH) = 380
Peak Current - Ipk (A) = 6
Frequency (Hz) = 70000
Tums = 133
Lgap(in) = 0.125

Table 1: Design #1

The design engineer found the provided
PFC inductor’s recorded power supply effi-
ciency at 120V input with a 100W load was
90%. The goal for efficiency was 94%+.
Upon further investigation, it was determined
that the initial efficiency measurement was in

October 2012

error, as it was recorded only minutes after
the power supply began operating. Tempera-
ture rise test results revealed that the initial
design had a flaw. The temperature of the
PFC inductor after only 5 minutes was 90
°C; indicating a mandatory redesign.

It was evident that the initial design parame-
ters were not correct. The final peak current
was lower than originally specified, there-
fore, requiring less turns and smaller gap.
These changes would greatly lower the tem-
perature rise. See Table 2. It was also
decided to use the multi-stranded and strate-
gically bundled wire known as litz. Using litz
wire would ensure the Ac resistance would
be as low as possible. Litz wire is common-
ly used to combat the skin effect and proxim-
ity losses that are commonly combined and
simply known as Ac resistance losses. Sam-
ples of the design listed in Table 2 were built
with 25 strands of #38 SPN.

Inductance (uH) = 380
Peak Current - Ipk (A) = 425
Frequency (Hz) = 70000
Turns = 94
Lgap(in) = 0.06

Table 2: Design #2

Again a few days later, Renco Electronics
was informed that the latest inductor sam-
ples were approved since the efficiency at
120V input with 100W load was 95%. How
can a reduction in gap and the use of litz
wire make such an impact? This will be cov-
ered later.

www.bodospower.com



PFC inductor losses

Once feedback was received on the samples built per Design #1,
Renco conducted a detailed analysis of the losses of the original
design vs. the losses of the revised design that was eventually
approved. Review of this information will be helpful in future PFC
inductor designs.

The comparison in Table 3 is not a true comparison since the design
was changed after #1 was tested; however, it does provide valuable
information. In Design #1, the largest contributor to the total losses is
the loss directly related to the Ac resistance of the winding. The loss
of almost 17 watts of Ac resistance is the main contributor to the esti-
mated 230 °C temperature rise. Design #1 would have gone into
thermal runaway if allowed to operate for more than five minutes.

Using litz wire in Design #2 reduced the Ac resistance losses to
1.4W. More importantly the combination of the reduction of the gap
size by more than half and the use of litz wire reduced the estimated
temperature rise to 39 °C. The measured temperature rise was 45
°C.

Design #1 | Design #2
Core loss of inductor (W) = 0.637 0237
Pdcr (W) = 1.023 0.725
Pacr (W) = 15.227 1.401
Total Inductor Losses (W) = 16.888 2,363
Estimated Temperature rise ("C) = | 230.183 39.240
Transformer (%) = B3.604 97,706

Table 3: Inductor Losses for Design #1 and Design #2

It can be clearly seen, in Table 3, how the transformer efficiency is
increased by the reduction in total inductor losses.

Resistance vs. Frequency Losses

When reviewing Table 3 it is evident that the use of litz wire greatly
reduced the Ac resistance, the total losses and ultimately the temper-
ature rise. This reduction in temperature rise does come with a price.
Magnetics designs that use litz wire can easily cost 30%+ more than
designs that using copper wire.

For cost purposes, it would be ideal to use copper wire, but the Ac
resistance does increase as the frequency is increased. In the case
of the above mentioned designs, the inductors are operated at 70
kHz. In Figure 2 it is clear that after 20 kHz, the Ac resistance of the
wire increases substantially. The Ac resistance of the litz wire, on the
other hand, stays reasonably flat from 60 Hz to 80 kHz.

At 70 kHz, the Ac resistance for the solid wire is more than 4 ohms
vs. the %2 ohm of Ac resistance measured on the design using the litz
wire. When calculating the I12R losses directly related to theses Ac
resistances, the Irms value of the peak-peak ripple current must be
used.

Solid wire could still be used in this type of design, but the peak cur-
rent, inductance, or both have to be reduced in order to reduce the
turns, the number of layers of the winding, and ultimately the Ac
resistance. Another option is to select a different inductor package
that will allow more turns per layer and thus, fewer layers. These
designs both had windings with approximately six layers. Design #1
would have had much less Ac resistance if there would have been
only two layers or less of solid wire.

www.bodospower.com
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Taking a close look at Figure 3, it is evident that as layers are
reduced, Ac resistance is also reduced. Furthermore, at 70 kHz the
Ac resistance is reduced by 75% to approximately 1 ohm by simply
reducing the number of layers of solid wire to 3. Comparing Figure 2
to Figure 3 it is also evident that the inductor with 2 layers of solid
wire has an Ac resistance, at 70 kHz, which is less than the Ac resist-
ance of the 6 layers of litz wire. Therefore, if the Ac resistance is a
concern and costs must be kept low, by avoiding litz wire, reducing
the layers of the winding to two or less is a viable alternative.
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Figure 2: Winding Resistance vs. Frequency for EF25 PFC Inductor

Gap Size

If the Ac resistance can be kept low by simply using two layers or
less of solid wire then the only other area of concern is the gap size.
The fringing flux that surrounds a large gap will intersect with the
eddy currents in the windings and cause localized heating. See Fig-
ure 4. In other words, melted bobbins and fused copper. If the gap

size is large and solid wire is used in more than two layers the
design can easily go into thermal runaway, as was the case with
Design #1.

6 e Skl Wire (6 Layers)
5 e Sipdic] WWire (5 Layers)
— S il Wire (4 Loy ers)

4 Solid Wire (3 Layers)
E e 5 il Wirer (2 Layors)
c 3
o

2

1

0 -

40000 80000

60000
Frequency in (Hz)

0 20000

Figure 3: Winding Resistance - Various layers for EF25 PFC Inductor

If the gap size is large and copper wire is still the desired choice,
then the winding has to be kept at a safe distance from the fringing
flux that is radiated by the gap. There are different techniques used
to keep the winding away from the fringing flux or to reduce the
amount of flux that is fringing in ferrite based designs. Renco Elec-
tronics’ Design Engineering Team assists with PFC inductor designs
and addresses the various ways to keep the windings away from the

gap.
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One option available to eliminate the fringing flux and the related
consequences is to use a powder core made of Kool Mu, MPP, or Hi-
flux materials manufactured by Magnetics, Inc. These powder cores
do not require a physical gap in the center of the core since the gap
is distributed throughout the material. The downside is that pow-
dered cores are more expensive than ferrite cores and have higher
core losses. The trade-offs should be investigated carefully.

/ Fringing Flux

Figure 4: Fringing Flux — Courtesy of Magnetics, Inc.

Conclusion

This article has compared two real world PFC inductor designs in
detail. Furthermore, it was discussed how the inductor losses can be
reduced and the efficiency increased by switching to litz wire, reduc-
ing the turns, and reducing the gap size. Finally, it is clear that in
order to increase the efficiency of PFC inductors or any magnetic
component a careful review of the magnetics design must take place.

MAGNETIC COMPONENTS

About the Author

Nelson Garcia has over 18 years of design engineering experience in
the magnetics industry. He has spent the last 6 years growing and
leading the engineering design team at Renco Electronics based in
Rockledge, Florida. In addition, Nelson has spent the last 3-4 years
helping customers with the design of magnetic components for their
LED based products. Nelson Garcia can be reached directly at engi-
neering@RencoUSA.com

www.rencousa.com

World wide support in English by

e PUIIBY syssoms ®

odospower.com

Asian support in Mandarinin China

Bodle & 711757 systems®

www.bodospowerchina.com Ching

Powerex SCRs

manufacturing facilities —
USA & Tangiers, Morocco

40 years of experience in the
manufacture of power
semiconductor solutions

® Commitment to future
innovation through investment
in research and design

B Experienced applications
engineers, serving as an
extension to your design team

For further information, contact Kelly Bandieramonte
kbandieramonte@pwrx.com. (Please type “Bodos” in your subject line.)

EXPERTISE ] INNOVATION [ RELIABILITY

What It Takes for Your Low
& Medium Voltage Application

B Reliable supply chain with strategically located

B Global network of experienced manufacturer
sales representatives & authorized distributors

& Diodes Have

S

WEREX
Q‘ Q )
2 o B
,w “é@&é
SR +Qase
OB ™ 90

001 724-925-/272 W www.pwrx.com

www.bodospower.com

October 2012

Bodo’s Power Systems®

39


http://www.reconusa.com
http://www.bodospower.com
http://www.bodospowerchina.com
http://www.pwrx.com

The Power of [X] SEMICON’
Europa20|2

450mm
More than Moore

Ihe Power of JISIIGNE

3D IC

Messe Dresden, Germany Fab | 11

Connect to the trends, technologies and people driving the European
Semiconductor Industry forward.

SEMICON Europa is the place to see the leading companies, SEMICON Europa Programs:
technologies, and people driving the future of micro- and » 14" European Manufacturing Test Conference (EMTC)
nanoelectronics design and manufacturing. *» Advanced Packaging Conference

16" Fab Managers Forum

International MEMS / MST Industry Forum

6™ Executive Summit

SEMI Market Briefing

Metrology, Process Control, Automation and Software Session
3D IC Session

Power Electronics Session

L]

SEMICON Europa exhibitors are the suppliers to and partners
of Europe’s leading microelectronics companies, From silicon
to system — and everything in between and beyond — SEMICON
Europa showcases the biggest and brightest names in micro-

electronics manufacturing.

Secondary Equipment and Technology Session

LED / SSL Session

Workshop on Equipment Assessment & Performance Improvements
Standards Mestings

Plan now to be part of
SEMICON Europa 2012

WWW.Semiconeuropa.org

Co-located with:

EXHIBITION &
PE 20| COMFERENCE wiw.plastic-electronics.org
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NEW PRODUCTS

LXMS31 MAGICSTRAP® UHF RFID Modules

~ Mouser Electronics announced it is stocking new
g MAGICSTRAP® UHF RFID modules from Murata.
Murata’s LXMS31 Series MAGICSTRAP UHF RFID
modules provide an ideal solution for product traceability when

mounted on a printed circuit board.

These Murata UHF RFID modules use the board traces as an anten-

puter applications, as well as other designs in which an onboard

STRAP RFID modules, visit

na for the transponder. Once the RFID module is mounted, informa-
tion can be stored and retrieved on MAGICSTRAP devices using any
EPCglobal Gen2 / ISO 18000-6C compatible UHF reader/writer.

LXMS31 devices are ideal for use in telecom, automotive, and com-

RFID transponder is needed. To learn more about Murata MAGIC-

www.mouser.com/murata-magicstrap

NPT IGBT
Product Family

Microsemi announced the availability of
three more devices in its new generation of
1200 volt (V) non-punch through (NPT)
IGBTs: the APT85GR120B2, APT85GR120L
and APT85GR120J transistors. All of the
devices in this product family are based on
Microsemi’s advanced Power MOS 8™ tech-
nology, which enables a significant reduction
of at least 20 percent in total switching and
conduction losses as compared to competi-
tive solutions. The devices are designed for
high power, high performance switch mode
products such as arc welders, solar invert-
ers, and uninterruptible and switch mode
power supplies.

Microsemi’s 1200V solutions can be pack-
aged with Microsemi's FREDs or silicon car-
bide Schottky diodes to provide engineers
with a highly integrated solution that allows
them to streamline product development
efforts. Additional features include:

Faster switching due to a significantly lower
gate charge (Qg) than similar devices;

More efficient power conversion enabled by
hard switching operation greater than 80
kilohertz (KHz);

Easy to parallel (positive temperature coeffi-
cient of Vcesat) to improve reliability in high
power applications; and

Short Circuit Withstand Time Rated (SCWT)
for reliable operation in applications requiring
short circuit capability.

In addition, Microsemi will soon offer an
APT85GR120JD60 device that is packaged
in a SOT-227 and includes a 60A anti-paral-
lel, ultrafast recovery diode built with
Microsemi’s proprietary “DQ” generation of
low switching loss, avalanche energy rated
diode technology.

www.microsemi.com

www.bodospower.com

SUBSTITUTE FOR TRANSFORMERS - 5 LETTERS

SMD SHUNT RESISTORS SAVE SPACE
AND OFFER A NUMBER OF ADVANTAGES:

_ High pulse loadability (10 J)

_ High total capacity (7 W)

_ Very low temperature dependancy ower a large temperatura range
_ Low thermoelectric voltage

_ Customer-specific solutions {electrical/mechanical)

Areas of use:
Power train technology [automative and non-automative applications), digital electricity
meters, AC/DC a5 well as DC/OC converters, power supplies, IGBT modules, ete.

ELECTRONICA 2012
Munich, Germany // Movember, 13th to 16th // hall BE // stand 436

ISABELLENHUTTE

Innovation by Tradition

Isabellenhiitte Heusler GmbH & Co. KG
Eibacher Weg 3—5- 35683 Dillenburg - Phone +49 (0] 2771 934-0 - Fax +49 {0) 2771 23030
sales.components@isabellenhuette.de - www isabellenhuetta.de
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NEW PRODUCTS

Automotive-Grade High-Current LED Driver IC

The A6268 from Allegro MicroSystems Europe is an automotive-
grade high-current LED driver IC for applications such as LED head-
lights, daytime running lights and fog lights. The device has full AEC-
Q100 Grade 0 automotive qualification.

This new LED driver IC is based on a DC-DC converter controller
which provides a programmable constant current output for driving
high-power LEDs in series.

The A6268 operates from a wide input voltage range from 5 to 50 V,
making it ideal for start/stop designs as well as handling double-bat-
tery and load-dump conditions. It provides a cost-effective solution in
configurations using an external logic-level MOSFET and minimum
additional external components.

The maximum LED current is set with a single external sense resis-
tor, and can be modified using a current reference input. Direct PWM
(pulse width modulation) control is possible via the “enable” input,
which also provides a shutdown mode.

The DC-DC converter can be configured as either a ground-refer-
enced boost converter or a supply-referenced boost converter provid-
ing buck-boost capability. The buck-boost topology used ensures that
there is no leakage path through the LEDs when in shutdown mode
and no inrush current at power-up. A programmable switching fre-
quency between 100 and 700 kHz offers flexibility to minimise
EMI/EMC effects and AM band interference.

Integrated diagnostics and two fault outputs give indication of input
and output undervoltage, chip overtemperature, output open circuit,

spsipcdrives

Electric Automation

Systems and Components

International Exhibition and Conference
Nuremberg, Germany, 27—29 November 2012

LED short circuit and LED undercurrent, and can be configured to
provide short-circuit to supply and short-circuit to ground protection
for the LED connections, LED overcurrent and short-circuited LED
string protection. A unique feature of the A6268 is the ability to detect
one or more short-circuited LEDs.

The A6268KLPTR-T is available in a 16-pin TSSOP package with
exposed pad (suffix LP) for enhanced thermal performance.

www.allegromicro.com

Answers for automation

Experience at Europe's #1 platform for electric automation:

¢ 1,400 exhibitors

¢ all key players of the industry
¢ products and solutions

¢ innovations and trends

ntry tiCket

Your free om[spsltickets

www.mesago-¢

More information at

+49 711 61946-828 or sps@mesago.com

Mesago
Messe

Management
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NEW PRODUCTS

Application-Specific Reverse Polarity Switches Protect Mobile Devices

To help protect both electronic devices and their users, Fairchild
Semiconductor offers a line of low-power, application-specific,
reverse polarity protection switches which also feature optional over-
voltage transient protection.

Improperly installed batteries, hot-plug transients, faulty connections,
and reversible third party USB chargers can all generate a dangerous

Low-Power Reverse
Polarity Protectors

FROT4H5IZ  FROLILSJ

FAIRCHILD

N S P T

Www.ixys.com

Efficiency Through Technology

www.bodospower.com
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reverse bias or reverse transient situation as well as over-voltage
spikes. These complications may lead to device failure and returns,
lost revenue, and damaged brand reputations. The devices provide
low resistance, fast response, and with nearly 50X less power con-
sumption than a traditional series Schottky solution at 1Amp, they
offer noticeable power savings all while protecting the system from
dangerous reverse polarity. To simplify design and remove the guess-
work, these reverse polarity protection switches have been optimized
for the application to provide an easy “plug and play” implementation
solution.

Part of Fairchild’s initial offering in the reverse polarity family are the
FRO11L5J low-side reverse polarity protector and the FR014H5JZ
high-side reverse polarity protector with integrated over-voltage tran-
sient suppression (OVS). In the event of a reverse bias condition,
both devices shut off power and provide a full voltage block to help
protect downstream circuits.

Both protectors dissipate less than 0.02W during 1A normal opera-
tion, and less than 20uW in a 16V reverse bias event, a performance
not possible with a diode solution. The low dissipation of the
FROXXX5J series significantly minimizes the need for heat sinking
and allows for smaller package sizes, reduced board space require-
ments and lowered component costs. Additionally, the devices’ nSec
scale reverse bias blocking response time blocks negative transients
and other potentially damaging DC events. The FR014H5JZ and
FRO11L5J parts are both USB tested and compatible.

www.fairchildsemi.com

High Voltage Rectifier Diode

Features
e High breakdown voltage Vggy <2200V

o Very low leakage current I =20 pA

o Very low forward voltage drop VF<13V@ 30A
e Fulfilling solar standard IEC 62548

e Available in new T0-263 AB (HV)

e D2Pak without middle pin for higher creepage

Applications

e Blocking & decoupling diode
e |nput rectification

e High voltage applications

Package
T0-220 AC
T0-263 AB (HV)
T0-263 AB (HV)
i4Pak (2HV)

L IXYS

Bodo’s Power Systems®

DNA30E2200PA
DNA30EM2200PC

DNA30E2200PC
DNA30E2200FE
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NEW PRODUCTS

Fully Integrated 1.8-V and 3.3-V,

Texas Instruments introduced the industry’s first fully-integrated,
seven-channel relay driver that can support low-voltage relays from
as low as 1.8 V up to 5 V. The ULN2003LYV relay driver replaces a
handful of discrete components with a single device to drive lower
voltages for data relays and rails within telecommunications equip-
ment. Using the ULN2003LV integrated circuit (IC), customers can
reduce board space by up to 80 percent, while lowering power con-
sumption and cost. For more information and to order samples, visit
www.ti.com/uln2003Iv-preu.

Seven-Channel Relay Driver

Key features and benefits of the ULN2003LV

High performance in noisy environments:

Input resistor capacitor (RC) snubber greatly improves the driver per-
formance in noisy operating conditions.

Channel grouping for higher current loads:

Internal input pull-down resistor allows input logic to be tri-stated for
greater efficiency at higher loads.

Lower power:

Seven low-output impedance drivers minimize on-chip power dissipa-
tion, providing five times lower power consumption versus the com-
petition.

Wider device compatibility:

The relay’s 1.8-V to 5-V CMOS logic input interface is compatible
with a wider range of microcontrollers and other logic interfaces com-
pared to the competition.

Availability, packaging and pricing

The ULN2003LV is available in 10-mm x 4-mm, 16-pin SOIC and
5.1-mm x 4.5-mm, 16-pin TSSOP packages. Suggested retail pricing
in 100-unit quantities is $0.15.

Baseplate-Cooled AC-DC Power Supplies Deliver 1000W

TDK-Lambda Germany, a group company of the TDK Corporation,
introduces the CPFE1000F range of baseplate-cooled AC-DC power

supplies for applications requiring 1000W bulk power. As with the
existing lower power CPFE500F modules, the CPFE1000F is con-
duction cooled and therefore does not require a fan thus satisfying
applications that need high power but cannot use fans or where the
unit is sealed in an enclosure.

The CPFE1000F single output power supplies are available in 12V,
28V or 48Vdc versions, which are adjustable by +20%, enabling the
units to be used in a variety of customer specific bulk power applica-
tions. With an extended temperature range (-40 to +85°C) and shock
and vibration approvals according to MIL-STD-810E methods, the
CPFE1000F is both rugged and reliable. Efficiency of up to 86%
ensures heat dissipation is minimised.

Operating from a universal input of 90 to 265Vac with PFC, the
CPFE1000F can be paralleled together with active current share to
accommodate increased power requirements and/or redundancy.

www.emea.tdk-lambda.com

MOSFETs and Schottky Diodes for Wireless Power Transfer Applications

Toshiba Electronics Europe (TEE) has expanded its line-up of small-
signal, medium-power Schottky barrier diodes (SBDs) and MOSFETs
that are especially suitable for wireless power transfer applications.
The range of devices covers single and dual n- and p-channel MOS-
FETs as well as SBDs. The miniature devices are optimised to meet
the low power consumption and compact form factor demands of
wireless charging applications for portable, battery-powered devices
such as mobile phones, digital cameras and video recorders, tablet
computers and notebook PCs.

Among the new devices is a MOSFET ideally suited to load switching
in a wireless charging transmitter circuit. The 30V SSM6N55NU is
the industry’s highest performance dual -channel MOSFET in a

Bodo’s Power Systems®

October 2012

UDFNG6 package measuring just 2.0mm x 2.0mm x 0.75mm. A drain
current of just 4A and a maximum ON resistance (RDS(ON)) down to
46mU ensure high-efficiency operation. The device joins a compre-
hensive family of MOSFETs that combine low RDS(ON) with ultra-
compact packaging.

Toshiba’s latest single and dual SBDs are rated for reverse voltages
of 30V and feature very low forward voltage (VF) ratings down to just
0.45V. Ultra-miniature packaging options range from USC (SOD-323)
with dimensions of 2.5mm x 1.25mm x 0.9mm to CST2B options that
measure just 1.2mm x 0.8mm x 0.6mm.

www.toshiba-components.com

www.bodospower.com
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NEW PRODUCTS

TOSHIBA

Leading Innovation >>>

> TLP181 - BACK IN BLACK

e Low profile package

e Increased creepage & clearance distance
e -55°C to +110°C

For the full low down:
© WWW.TOSHIBA-COMPONENTS.COM/COUPLERS

The new TLP185 transistor coupler is an improved, low profile package
version of the successful TLP181. Lower your profile. Raise Your Game.

Digital Point-of-Load Modules Dynamically Set Optimum

Stability in Real Time

CUI Inc announced the release of its second generation digital point
of load dc-dc modules for distributed power architecture applications.
The NDM2P series is the latest addition to CUI's Novum® Advanced

by-cycle compensation, autonomously balancing the trade-offs
between dynamic performance and system stability. With this feature,
designers are able to bypass the traditional practice of building-in

Power product line, which focuses solely on the design and develop-
ment of leading edge power platforms. The modules offer true cycle-

margins to account for factors such as component ageing, manufac-
turing variations, and temperature, which inevitably lead to higher
component cost and longer design cycles. With the NDM2P’s self
compensation feature, the module is able to dynamically set optimum
stability in real time as conditions change. With the addition of these
second generation modules based on Powervation’s digital IC, CUI
continues to be the only module manufacturer in the industry to offer
a full portfolio of self compensating digital POL modules.

The NDM2P series is available with an input range of 4.5~14 Vdc
and a programmable output range of 0.6~3.3 Vdc. Features include
active current sharing, voltage sequencing, voltage tracking, synchro-
nization and phase spreading, programmable soft start and stop, as
well as a host of monitoring capabilities.

electronica hall B2 at booth 518

Green I.'Mill.r_nhrt of Innovation wiww. Isis.biz
& &/
..u{' -_-JII
X o 4;%
- T Y (.58
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) LSIS Power Module Solution
« 2 Pack IGBT 504004 / 6001 700V
« @ Pack MOGFET 305 00300y
# 4 Pack IGET/MOSFET 50- 1000/ BO0-1 200V
= b PRCK IGBT S0-2008 / G010
» 2 PRCK, 6 Pack MOSFET 100=10000 ¢ 75-160Y
« (IR 6504/ 600-1200

= Welding Maching « UPS / SMPS
= Invirter (Wctar Drive} = Induction Heating
= Y invarter  « Eleciric Vehicle! Bika = Wind Power

Head Office LS Tower, 1026-6, Hogye-tong, Dongan-gu Aryeng-al, Gyeonggi-ta 431-B43, Korea Tl +B2-2-2034-4457
Email China: pkizaing@iss: bi: Korex: nkmites bic BUSE/India: yikimediss bi: South AmericaSoutheast Asin: shimpdifsis bir
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NEW PRODUCTS

Looking for

High Performance ULDOs?

ESO-8

SOT-23-5

More Ultra Low Drop-out
Linear Regulators Now Available

RoH5/REACH-compliant, halogen-free
Broad range of industry-standard package types
Drop-out voltage at full load as low as 120mV

APUBBS2YS5-HF-3 120mV drop-out at 100mA, SOT-23-5

APU1Z05Y5-HF-3 270mV drop-out at 300mA, 50T-23-5
APE11B6-HF-3 260mV at 1.5A, TO-252/220/263-5
APESS03BMP-HF-3 230mV drop-out at 24, ESO-B
APEB9EBMP-HF-3 280mV drop-out at 34, ES0-8
APU11755-HF-3 S500mV drop-out at 7.5A, TO-263-5

More parts at www.a-powerusa.com/bdo

Advanced Power Electronics Corp. USA
3150 Almaden Expressway » San Jose CA 95118
+1(408) 717-4231 » Sales@a-powerusa.com

eGaN® FETs Offer Superior Safe
Operating Area Capabilities

eGaN® FETs Offer Superior Safe Operating Area Capabilities
Efficient Power Conversion Corporation (EPC) is releasing safe oper-
ating area (SOA) data for their entire product line of eGaN FETs. The
positive temperature coefficient across virtually their entire operating
range allows a square SOA limited only by average device tempera-
ture.

SOA is an indicator of the device’s ability to transfer heat away from
a resistive junction. The more efficient a device is at getting rid of
generated heat, the lower thermal resistance and the better the SOA
performance.

EPC’s eGaN FETs have many major advantages over the power
MOSFET needed for today’s high performance applications. eGaN
FET'’s offer superior device on-resistance while its positive tempera-
ture coefficients inhibit hot spot generation within the die, resulting in
superior Safe Operating Area capabilities.

An application note presenting the Safe Operating Area for EPC
eGaN FETs is available at:
http://epc-co.com/epc/documents/product-training/SafeOperatin-
gArea.pdf

Additionally, EPC is in the process of updating each of its product
data sheets to include SOA performance curves.

WWW.epc-co.com

October 2012
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High Speed 600V Discrete
IGBTs Feature very Low
Saturation Voltage

Advanced Power Electronics Corp. (USA), a leading Taiwanese man-
ufacturer of MOS power semiconductors for DC-DC power conver-
sion applications, has recently released a family of high speed 600V
discrete IGBTSs for use in AC and DC motor control, home appliances
(such as air conditioning, refrigerators, microwave ovens), UPS, solar
inverters, and induction cookers.

All AP20GT60 family IGBTs feature a collector/emitter voltage rating,
VCEs, of 600V, a peak gate emitter voltage rating, VGE, of +20V, and
a very low saturation voltage.

AP20GT60P-HF-3 benefits from a typical saturation voltage,
VCE(sat), of 1.8V at Ic=20A, a maximum power dissipation at
25degC of 104W, and comes in a fully RoHS-compliant and halogen-
free TO-220 package. AP20GT60ASP-HF-3 (with internal diode) has
a typical saturation voltage of 1.7V at Ic=19A, a maximum power dis-
sipation at 25degC of 78W, a diode forward current rating of 8A, and
a diode pulse forward current rating of 40A. It comes in a fully RoHS-
compliant and halogen-free TO-220 package.

Featuring a saturation voltage of 1.8V at Ic=20A and a maximum
power dissipation at 25degC of 25W, the AP20GT60I-HF-3 device
comes in a fully RoHS-compliant halogen-free TO-220CFM insulated
package. The corresponding AP20GT60ASI-HF-3 IGBT with internal
diode has a typical saturation voltage of 1.7V at Ic=12A, a maximum
power dissipation at 25degC of 33W, a diode forward current rating
of 8A, and a diode pulse forward current rating of 40A . The device
comes in a fully RoHS-compliant halogen-free TO-220CFM insulated
package.

AP20GT60W-HF-3 is in the fully RoHS-compliant halogen-free TO-
3P allowing maximum power dissipation at 25degC of 125W. It also
benefits from a typical saturation voltage of 1.8V at Ic=20A. The
equivalent AP20GT60SW-HF-3 device has the built-in fast recovery
diode, with a diode forward current rating of 40A, and a typical satu-
ration voltage of 1.8V at Ic=20A. Maximum power dissipation at
25degC is also 125W in a fully RoHS-compliant halogen-free TO-3P
package.

www.a-powerusa.com

www.bodospower.com
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NEW PRODUCTS

Low Inductive
Film Capacitors Efficient PUWER
Fischer & Tausche Capacitors has devel-

oped capacitors for low-inductance applica- S U I_ U Tl D N S

tions. Upon special request, film capacitors ' ™
with valses e\?en undec:' 10 nH are nF;w avail- frO m th e Wa ” D the po I nt Of |Oa d
able. In classic applications, such low-induc-
tive capacitors are used to resolve EMC
problems. On the other hand, they can also
be used to reduce overall inductance in
other critical applications.

CAP

CAPRCITORS

10W~400W

Digital Power Modules
Intermediate Bus | Point of Load

0.25W~600W

This design allows ultra-fast discharge.
Although designed for PCB mount, several
connection types are available on request.
There are two different versions:

* Insulated plastic housings for low induc-

tance applications

* Aluminum housings for very low induc-

tance applications
Both versions offer solid, robust construction.
Multiple contact pins make the capacitors
extremely resistant to vibrations. The com-
pact design allows the capacitor to withstand
high current values. Optimized heat dissipa-
tion guarantees long lifetimes. Excellent self-
healing properties ensure reliability.

www.ftcap.de With a continuous focus on efficiency, density, and system optimization,

we keep our customers on the leading-edge of the power curve.

D e
=
\\\\W/f’ CUIINC % electronica

www.cui.com/power

Dc-Dc Converters
Board Mount | Chassis Mount

1W~2400W

Ac-Dc Power Supplies
Open Frame | Chassis Mount | External

g2=—  Bologna, Italy
. San Giovanni in Monte

www.bodospower.com October 2012 Bodo’s Power Systems®
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embedded platforms conference
% November 14-15, 2012 :’ r

embedded platforms conference
The communications forum for selecting
future-proof hardware and software platforms

Conference program contains tOpiCS such as:
* RTOS
e Open Source software

. . . n
: NMelgiag;[:eonne:gtgglgg?jfsign challenges "’ 'A e I eCt ro n I ca 2 O 1 2
e Microcontrollers "

(cores, peripherals, applications) | N S| d e .to MOoOrrow

* Debug, trace and analysis
e Industrial processors
e Technology standards

Sponsored by
Atmel, Farnell element 14, Freescale, Fujitsu, Infineon, 1st embedded platforms conference

SGET, Texas Instruments, Toshiba, TQ Messe Minchen
November 14-15, 2012
www.electronica.de/embeddedplatforms

In cooperation with

ELEETRONIE
BRAXIS 34 Micro CONSULT
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NEW PRODUCTS

Enhancements to Versatile Link Plastic
Optical Fiber Product Family

Avago Technologies announced their latest product enhancements to the popular Versa-
tile Link Plastic Optical Fiber product family. This product platform has become a widely
adopted solution for industrial communications and control links for industrial applica-
tions.

Avago POF products offer infinite voltage isolation and EMI immunity performance that
far exceeds what can be achieved with traditional copper cable standards. POF cable
solutions can weigh up to 75% less then copper cables, while providing similar or greater

performance with a 50% tighter bend radius at comparable cost.

IntecraTED Circurrs Division
Industry sBroadest Supplierof
IGBT&MOSFET . Gate'Drivers

Luecke, Director of Marketing for Avago
HighestbrivelClirentvAvailable

Industrial Fiber Optic Products in Regens-
burg, Germany. “The enhancements Avago
has released now give designers more capa-
bility to integrate their designs and achieve
lower cost without compromising on perform-
ance or circuit isolation.”

Designed for robust industrial networking
applications, communications over plastic
optical fiber (POF) offers key benefits versus
copper-based implementations. Since opti-
cal fiber has no metal in its construction, the
communication link has infinite isolation

between nodes at the same time and since HighestVeliagel€apability;

light is used to transmit the signals there are Eow-Siderand High-Si'('j?Drivers

no effects from or creation of electromagnet- Automotive Temperature Range

ic interference (EMI) on the transmission 1 :

line. Fast Risex&dEallglimes

There are additional challenges of copper Very Lowi@uiescenitSupplyACuiirent
cables caused by the longer assembly time SurfaceMPackages

and labor costs due to the steps needed for
cable prep (stripping multiple layers of insu-
lation, tinning the strands, multiple wires to
solder and terminate the foil shield). Testing
an assembled copper cable is also slightly
more complex the Plastic Optical Fiber as
copper requires tests for continuity, shorts,
opens and breakdown voltage.

« &

[Arerin 24 @
Clare)offersithellargest{lineofjllow:SidelGateJDrivers]

Part Number Sink / Source Rise / Fall Propagation  Available \
Drive Current Times Delay On/Off Packages
(A) (ns) (ns)
Low-Side Gate Drivers (Operating Voltage: 4V to 35V)
IXD_602 Family +2 75/65 35/38 DFN, DIP, SOIC
IXD_604 Family +4 9/8 29/35 DFN, DIP, SOIC
IXD_609 Family +9 22/15 40/42 DFN, DIP, SOIC, TO-220, TO-263
IXD_614 Family +14 25/18 50/50 DIP, SOIC, TO-220, TO-263
IXD_630 Family £30 1/11 46/46 TO-220, TO-263
High-Side Gate Driver (Offset Voltage: -5V to +600V)
IX2127 0.5/-0.25 23/20 100/73 DIP, SOIC
Optocoupler Gate Driver (3750V__ Input to Output Isolation)

ms

1X3120 2.5 100/100 300/ 300 DIP, Surface Mount

78 Cherry Hill Drive Formerly

oo CLARE@

-

]
AnIXYS company .1.--| ar
ﬂ 7S lﬁ"':ﬁ'l
(FQ @ www.ixysic.com/Products/IGBT-MOSFETDvr.htm
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THE ENERGY
OF YOUR
DEVELOPMEN

9" International Exhibition

POWER ELECTRONICS,
ENERGY AND ENERGY SAVING ELECTRONICS

Intelligence in Motion « Sensors « Power Semiconductors « Power Converters « Integrated Circuits and

Optoelectronics - Transistors « Transformers « Passive Components » Automation Systems - Magnetics and 2 7 = 2 9 N ove m be r 2 01 2
Core Materials - Measurement, Control and Diagnostic Instrumentation - Development Software « Power o
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Chipset Reduces Power
Consumption and
Boosts Data-Center Throughput

axim Integrated Products, Inc. announced a 40G transmitter chipset
that provides data centers with 4x the data throughput, at very low
power, and in litle more space than conventional single-channel
alternatives. The new 4-channel 40GBASE-LR4 QSFP+ chipset com-
prises the MAX3948 DC-coupled laser driver and the DS4830 optical
microcontroller.

Low Power Q5FP+/LR Solutian
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Data centers and data communication networks need to significantly
increase data density while staying within their already constrained
power budgets. Maxim’s QSFP+ transmitter solution addresses both
challenges. The QSFP+ modules supply 4x the data throughput in
only 1.5x the area of a single-channel SFP+ solution. Equally impor-
tant, Maxim’s chipset enables 4 x 10Gbps QSFP+ modules to con-
sume less power per channel than single SFP+ modules. Service
providers and network operators can now enjoy the benefits of a low-
power solution that extends system life, reduces operational
expense, and conserves valuable energy resources.

MAX3948 Key Advantages:

Consumes less than 2W for 4 transmit channels, enabling less than
3.5W QSFP+ module power consumption.

DC-coupled laser interface (patent-pending, application number
13/352,011) reduces power consumption and external component
count.

DS4830 Key Advantages:

On-chip 13-bit ADC with dedicated round-robin offloads 16-bit micro-
controller core and lowers clock speed; saves 75mW to 100mW com-
pared to competitive solutions.

Single-cycle multiply accumulator (MAC) allows DS4830 to speed
through filter calculations and easily maintain four average power
control (APC) loops.

electronica 2012, Hall A6, Booth 163
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You designed it
to be cool ...

but was it made to your design?

e s e

Too thin, too hot.
— Just right!
— Too thick, too hot.

Example of an actual Sonoscan® C-SAM® acoustic scan showing defects in

ects in
the Thermal Interface Material of an IGBT. The image shows areas of the areas of tt
material that are too thick (red), too thin (purple) and void (white), which id (white) |

can lead to thermal overload.

Efficient cooling is the most

important feature of IGBTs
and power modules.
While they are
designed to match
specific requirements, they are not always
manufactured as expected, causing thermal
overload, hard failures or inefficient operation.

Sonoscan’s C-SAM technologies nondestructively
detect and measure substandard devices better
than any other inspection method.

To learn more about how Sonoscan'’s
advanced AMI technology and unique
patented features can help you ensure
efficient cooling, visit www.sonoscan.com.

Sonoscan

Sonoscan—trusted for over 30 years Sound Technology With Vision

by the industry’s leading companies.

Sonoscan, Inc., Corporate Headquarters: 2149 E. Pratt Blvd., Elk Grove Village, IL 60007
T: 847.437.6400 » F: 847.437.1550 » www.sonoscan.com
Silicon Valley, CA « Phoenix, AZ « England « Philippines « Singapore « Shanghai
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NEW PRODUCTS

Industry’s First No-Bus Self Compensating
Digital Point-of-Load Modules

CUI Inc releases the industry’s first self-compensating No-Bus digital
point of load dc-dc module family. The modules are specifically
designed for customers who value the efficiency and compensation
advantages inherent in digital power but do not want to incorporate
digital bus communication in their systems. The NSM2P series will

allow customers to access many of the same features as a fully digi-
tal POL, however the access will be via header pins that will connect
to a USB dongle and CUI’s Digital Power GUI. The designer can
dynamically test and manipulate the desired functions within their
system, monitor the results, and set the desired fault management
functions. In production, the engineering header is pulled and the
specified parameters are loaded into the module by CUI based on
the customer’s specific requirement.

The NSM2P has the same features and functions of the recently
announced NDM2P series without the need for a serial bus connec-
tion on the board, also offering true cycle-by-cycle self compensation,
autonomously balancing the trade-offs between dynamic perform-
ance and system stability. With this feature, designers are able to
bypass the traditional practice of building-in margins to account for
factors such as component ageing, manufacturing variations, and
temperature, which inevitably lead to higher component cost and
longer design cycles. The NSM2P’s take full advantage of Powerva-
tion’s cycle by cycle self compensation feature, the module is able to
dynamically set optimum stability in real time as conditions change.

electronica hall B2 at booth 518

Complete Ultrabook™ Vcore Solutions
that Shrink Footprint by 40-50 Percent

SUPER COMPACT
: ULTrRABOOK POWER

International Rectifier has launched the IR3588 CHIL® digital control
IC and IR3552 and IR3548 single- and dual-phase PowIRstage™
devices, delivering the industry’s smallest solutions that meet Intel’'s
VR12.6 specifications for 15W and 25W Ultrabook™ laptop comput-
ers that significantly extend battery life.

IR’s IR3588 and optimized single-phase and dual-phase IR3552 and
IR3548 PowlIRstage devices reduce footprint by more than 50 per-
cent compared to leading monolithic solutions and offer a 40 percent
smaller footprint compared to alternative reference designs. Addition-
ally, the IR solutions extend battery life as a result of the IR3588’s
low quiescent current while offering lower operating current and sleep
state power of less than 1mW, which exceeds Intel's VR12.6 Ultra-
book power specifications. Battery life is further enhanced with IR’s
Regenerative Braking technique which returns energy to the battery
that is normally lost when waking a laptop computer from a sleep
state.

The IR3588 matched with the dual-phase IR3548 is optimized for
high performance Ultrabooks up to 25W while the IR3588 paired with
the single-phase IR3552 is designed for standard Ultrabooks up to
15W.

These new power management solutions are designed to meet
Intel’s specifications for Ultrabooks and to achieve a dramatically
smaller footprint compared to alternative solutions while significantly
extending battery life. Moreover, a new GUI with enhanced design
tools simplifies and speeds up the design process

The IR3588 maintains full digital flexibility and telemetry and offers
true-off capability for PS4. The device also offers clean ultrafast DVID
Up and Down performance, lossless input current telemetry and sup-
ports up to 1.5MHz per phase.

Bodo’s Power Systems®

October 2012

The new PowlRstage devices integrate a low quiescent synchronous
buck gate driver, and synchronous MOSFETs and Schottky diode into
a compact PQFN package. The devices have an input range of
4.5V-16V and can be operated up to 1.5MHz, and true-off capability
enabling the driver to shut off to minimize quiescent current.

The dual-phase IR3548 PowlRstage device supports up to 30A per
phase and delivers up to 95 percent efficiency at 7.2Vnom to
1.8Vnom in a 6mm x 8mm PQFN package. The single-phase
IR3552 supports up to 40A and offers 94 percent efficiency at
12Vnom to 1.8Vnom. in a 4mm x 6mm PQFN package.

www.irf.com

www.bodospower.com
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MAKING MODERN LIVING POSSIBLE

A cooler way to harness the wind

Stacks with customized ShowerPower®
modules maximise performance

It cannot be stressed enough: efficient cooling is the life and very low lifecycle costs. In short, when you
most important feature in power modules. Danfoss choose Danfoss Silicon Power as your supplier you
Silicon Power’s cutting-edge ShowerPower® solution choose a thoroughly tested solution with unsurpassed
is designed to secure an even cooling across base power density.

plates. In addition, our modules can be customized

to meet your wind power requirements in detail, Please go to http://siliconpower.danfoss.com for more
offering high quality, high performance, extended information.

http://siliconpower.danfoss.com
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NEW PRODUCTS

Circuit Protection Diodes
Provide Surge and ESD
Protection for Gigabit Ethernet

Infineon Technologies released a new TVS (Transient Voltage Sup-
pression) diode to protect Gigabit Ethernet interfaces from potential
damage due to voltage surge or electrostatic discharge (ESD)
events. The new TVS3V3L4U diode features exceptionally low
capacitance to meet the high signal integrity requirements of this
application, while delivering the robustness and clamping voltage
characteristics typical of Infineon’s broad portfolio of circuit protection
devices.

WURTH ELEKTRONIK

For DC/DC converters for high current power supplies
For FPGA, POL, PDA, mainboards

For battery powered devices

Handles high transient current spikes

No acoustic noise and leakage filed
Available ex stock

TVS diodes respond to potentially damaging electricity surge and
ESD events by shunting the unwanted force to a ground state before
it can damage delicate system components. Performance require-
ments for protection of the Gigabit Ethernet interfaces include the fol- electronica
lowing key characteristics: Hall B6, Booth 404
Surge absorption capability of 20A without signs of degradation,
meeting requirements of IEC61000-4-5, and high ESD absorption
capability of £30kV that exceeds IEC61000-4-2. Very low clamping
voltages of VCL

Very low dynamic resistance of RDYN= 0.15U I/O-GND (according to package, with one component replacing up to four devices.

surge standard IEC61000-4-5) and 0.09 U GND-I/O (ESD standard TVS3V3L4U is tailored for protection of signal lines operating up to a
IEC61000-4-5) enables extremely low clamping voltages of VCL maximum voltage of 3.3V.

Low capacitance of typically 2.9pF 1/0-GND and 1.5pF I/O-I/O to
meet the signal integrity requirements of Gigabit Ethernet.

Cost-effective implementation in industry-standard SC74 leaded array www.infineon.com/tvsdiodes

Power Electronics Capacitors

DC link capacitors = AC filter capacitors = Snubber capacitors

ZEZ SILKO, s.r.0., Pod Cernym lesem 683, 564 22 Zamberk, Czech Republic
tel.: +420 465 673 111, fax.: +420 465 612 319, e-mail: zez@zez-silko.cz, www.zez-silko.cz
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NEW PRODUCTS

High-Speed Differential Probe for High-Voltage Oscilloscope Measurements

The Yokogawa Model 701927 is a new high-speed differential probe
for high-voltage floating signal measurements using the company’s
DLM2000 Series of mixed-signal oscilloscopes and other instruments
equipped with the Yokogawa probe interface.

The 701927 has a 3 dB bandwidth of DC to 150 MHz, and can
measure differential or common-mode voltages up to £1400 V (DC
plus AC peak) or 1000 V RMS. For ease of use, the compact unit
features automatic attenuation detection, and obtains its power sup-
ply via the Yokogawa probe interface. Input attenuation ratio is
switchable between 1/50 and 1/500.

A one-metre long extension cable allowing the probe to be used in
thermostatic chambers or for measurements on large or hot devices
is included as standard. Even when this extension is used, a high
bandwidth of 100 MHz is maintained

The new probe is ideally suited to the requirements of the mecha-
tronics, automotive and power electronics sectors for testing devices
such as motors, power supplies and invertors, and thus further
extends Yokogawa'’s ability to offer an extensive choice of solutions
for testing in these sectors, including high-speed oscilloscopes, ver-
satile and flexible ScopeCorders, and high-precision power analy-
sers.

T :‘r_‘-\\.l ]
www.tmi.yokogawa.com ('i _J//'

Modules for Photo-Voltaic String and Multi-String Inverters

Infineon introduces an all-new family of tailor-made modules for
photo-voltaic string and multi-string inverters. Optimised inverter effi-
ciency and performance can be achieved. Fast and solder-less
assembly is possible using the proven PressFIT technology.

3-level inverter and flexible booster modules are available for 3- L‘ LA EL::

phase photovoltaic inverters. These modules are applicable for PV | i :L el : e

inverters with maximum DC input voltage of 1000 V, max. efficiency i \ % T v | .'"'

beyond 98% and an output power up to 25 kVA. Three inverter mod- ai bl ko 2L . : L el £

ules — each one phase leg in 3-level topology — can be combined ol : ) :E_il-,.;

with as many booster modules as desired. Advantages are: excellent e pret » \-_ T —

efficiency and performance due to state of the art chips like Infineon’s . ¥ f:_:_,_,

HighSpeed3 IGBTs, module types with SiC diodes are available and R e g™

up to four maximum power point (MMP) trackers are possible using -

only one booster module.

www.infineon.com/string
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ABB Switzerland Ltd / ABB s.r.o.
www.abb.com/semiconductors
m.abb.com

abbsem@ch.abb.com

Thyristor converters deliver energy
to megacities via one single transmission line.

ABB Semiconductors’ Phase Control Thyristor has been the backbone of the high
power electronics industry since its introduction almost 50 years ago. Its field of
application ranges from kW DC-drives and MW rated load commutated frequency
converters to GW converters for HVDC transmission.

ABB’s thyristor portfolio includes both PCT and Bi-directionally Controlled Thyristor
(BCT) press-pack devices with ratings of 1600 V — 8500 V and 350 A - 6100 A.
For more information please visit our website: www.abb.com/semiconductors

viv AL HD HD
Power and productivity
for a better world™ ".' ..
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Visit us in Hall A5, Stand 320
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inside tomorrow

Innovative Power Module
Reduces System Size

MPM™ Power Modules Deliver up to 60% Smaller Footprint

Specifications: Features:
Motor e 3-phase motor control IC
o 10 Current** Motor Power o 12x12x0(.)9mm PQFN pack_age offers
art Number Voltage (DC@ V0=150/75vRMs  'ePelogy up to 60% smaller footprint
25°C 1 :
) wioHs wis e Eliminates the need for heat sink
3P Open  DC current ratings from 2A to 4A
IRSM836-024MA | 12x12 | 250V | 2A | 470mA A W/72W
YMERED X il [ 350m i Source e \/oltage range of 250V — 500V
IRSM836-044MA | 12x12 | 250V | 4A | 750mA | 850mA |  95W/110W 3;03&?
MPM™ Advantages:
IRSM836-025MA | 12x12 | 500V | 2A | 360mA | 440mA |  93W/114W 3;()3:’:; « Shortens design time

e Shrinks board space requirements
IRSM836-035MB | 12x12 | 500V | 3A | 420mA | 51omA|  108wpzsw | SF common P q

Source e Simplicity - Eliminates Heat Sink
IRSM836-035MA | 12x12 | 500V 3A | 420mA | 510mA 100W/130W 3;)3:’:9” e Replaces more than 20 discrete parts to
deliver a complete motor drive stage
IRSM836-045MA | 12x12 | 500V | 4A | 550mA | 750mA |  145W/195W ?’Spogfcee” « Slashes assembly time and cost
e Simplifies procurement and
inventory management
e Reference design kits available for quick
- \‘a '\‘ evaluation on any 3-phase motor
. ™ % P
¢MOTION MR
PHTESRATHL m—"-’ﬁlﬁﬂﬁ \A\_ﬁ
I NEY gy
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International
‘ For more information call +49 (0) 6102 884 311 R@Ch ]E| er
or visit us at www.irf.com THE POWER MANAGEMENT LEADER

*IR's IMOTION™ (ai mo shan), representing the intelligent motion control, is a trademark of International Rectifier
** RMS, Fc=16kHz, 2-phase PWM, ATCA=70°C, TA = 25°C
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