FLFE

g =
- % ! i
r »
=% .
.....

p s ? The European Power
--------- S  Electronics Network

............ S
!‘°
B S N X T _ S RNU/ADE N o /o o o9 o9 &

AR 250N f

............ & N A JomtResearch

....................
.

...................

= I : 10 s <+ - Advanced Training

AN < Public Relations

Cluster

b ’.° . Management
Excellence

O CLUSTER EXCELLENCE




EI:-F E Content Overview

= The ECPE Network =  Public Relations in Power Electronics
— Objectives & Mission — ECPE Joint Stand at PCIM Europe
— Network Members —  “Young Engineers Needed’
= ECPE Organisation — Power Electronics Conferences in Europe
— Board of Directors — Awards
— HQ Office and Team = ECPE Working Groups
=  ECPE Network-internal Joint Research Programme — Automotive Power Module Qualification Guideline (AQG

324)

— Power Semiconductor Reliability for Railway Application

—  Structure and Procedure

— Projects and Topics
= ECPE Programmes

— ECPE Roadmap ‘Power Electronics 2025’

— Studies & Reports

=  Education and Advanced Training
—  ECPE Workshops — ECPE Roadmap ‘WBG Lead Applications for SiC & GaN’

—  ECPE Tutorials — International Cooperations (with Japan, US, Africa)
—  Power Electronics Online Course (eLearning) — Design Automation in Power Electronics

— ECPE Position Papers

ECPE elV., May 25



FLFE  ECPE Network

ECPE European Center for Power Electronics

= the Industry-driven Research Network for Power Electronics with about 240 member organisations in Europe

= astrong voice of the Power Electronics community in Europe to the public and to politics!

Precompetitive Joint Research
in Power Electronic Systems

= ECPE Projects with focus on
automotive & industrial
power electronic systems
as well as renewable
energies and electronic

power grids

= EC or national funded
research projects with
partners from the Network

ECPE e.V., May 25

Expert Workshops
& Advanced Training

ECPE Workshops,
Tutorials and
practical lab
courses for
engineers in
industry

ECPE online course
‘Power Electronics’

Public Relations &
Lobbying

Directions:

Promoting
Research
Programmes
addressing Power
Electronics

Young Engineers
Needed!

ECCE Europe
Conference

Annual Power
Electronics
conference in
Europe

Jointly organised
with IEEE PELS



JFLPE ECPE - the industry-driven Research Network
S with 123 Industrial Members (incl. 46 SMEs)
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FLPE ECPE - the industry-driven Research Network

with 118 Competence Centres
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. EFE Content

The ECPE Network

= ECPE Organisation

— Board of Directors
— HQ Office and Team

= ECPE Network-internal Joint Research Progsramme

=  Fducation and Advanced Training

=  Public Relations in Power Electronics

= ECPE Working Groups

= ECPE Programmes

ECPE elV., May 25



E_L:FE ECPE Board of Directors

President
Prof. Dr. Leo Lorenz

President of ECPE e.V.

Secretary
Dr. Stefan Weber

Vice President
Development & Application
Magnetics Business Group
TDK Electronics AG

Member of the Board
Dr. Torsten Leifert

Electronic Engineering
Volkswagen AG

ECPE elV., May 25

Vice President
Matthias Hammerl

Senior Expert High-Power Electronics
Vitesco Technologies GmbH

Member of the Board
Dr. Francisco Canales

Corporate Research Fellow
ABB Switzerland Ltd.

Member of the Board
Regina Roos

Senior Business Development Lead
Europe
Typhoon HIL GmbH

Vice President
Philippe Loizelet

Schneider Electric

Member of the Board
Dr. Peter Friedrichs

Senior Director SiC
Infineon Technologies AG

Member of the Board
Dr. Peter Steimer

Power Grid Research Fellow
Hitachi Energy

Treasurer
Peter Beckedahl

Vice President Product Development
Modules
SEMIKRON International GmbH

Member of the Board
Prof. Dr. Rolf Hellinger

Vice President for Technology & Pre-
development Power Electronics
Siemens AG

Member of the Board
Orhan Toker

Vice President Sales & Marketing
Plexim GmbH



FLPE.  ECPE HQ Office Team

Dipl.-Phys.
Thomas Harder

General Manager ECPE e.V.

Managing Director ECPE GmbH
Tel.: +49 (0)911/810288-11

Ingrid Bollens

Assistant
Tel.: +49 (0)911/810288-10

Svenja Roth

Assistant
Tel.: +49 (0)911/810288-12

ECPE e.V., April 2025

Dr.-Ing.
Chris Gould

Expert Power Electronics
Research Projects & Events
Tel.: +49 (0)911/810288-21

Marietta Di Dio

Events
Tel.: +49 (0)911/810288-13

Angela von der Griin

Events & Website
Tel.: +49 (0)911/810288-17

M.Sc.
Gudrun Feix

Expert Power Electronics
Research Projects & Events
Tel.: +49 (0)911/810288-15

Christian Manneschmidt

Communication & Public Relations
Tel.: +49 (0)911/810288-23

Krista Schmidt

Events & Secretary
Tel.: +49 (0)911/810288-16

ECPE Office Team: technical staff (engineers) and administrative staff incl. event organisation
(incl. 3 employees for the Bavarian Cluster project)

Dr.-Ing.
Bernd Bitterlich

Clustermanager
Tel.: +49 (0)911/810288-14

Lena Somschor

Marketing & Member Service
Tel.: +49 (0)911/810288-18

Margit Thurau

Finance & Controlling
Tel.: +49 (0)911/810288-20

Cluster\1

Leistungselektronik

8



EL:FE Content

The ECPE Network

= ECPE Organisation

= ECPE Network-internal Joint Research Programme

— Structure and Procedure
— Projects and Topics
— Studies & Reports

=  Fducation and Advanced Training

=  Public Relations in Power Electronics

= ECPE Working Groups

= ECPE Programmes

ECPE elV., May 25



ECPE Joint Research Programme
Procedure from the Project Idea to the Final Demonstrator and Report

= Joint Research Programme for ECPE Member companies and Competence Centres
= ECPE Principal Partners pay an annual fee of 40.000,- € into the research fund
=" |ndustry-financed R&D contracts with ECPE Competence Centres (CCs)

Idea Project & Contract :
Project Proposal Negotiation ECPE PI’OJECt

Competence Project Coordination Wl ECPE GmbH:
Centre proposals |l - ttee (PCC): Proi iati
. Committee (PCC): - PIETEE nemeE Discussion with Final presentation

from Annual Call _
(work plan, quotation, W ECPE Expert Board of results in PCC

d - discussion,
purchase order) (web conferences) Meeting

- prioritising,
- project monitoring

- feedback and - Publications
industrial guidance (to be released)

Industry - selection - Contract negotiation

proposals of project proposals (cooperation contract
from ECPE by Principal Partners with CCs ruling IP)

Principal
- Patents
Partners

10

ECPE e.V., May 25



JFLPE ECPE Joint Research Programme

Annual Call for Proposals for Competence Centres

Scope of the Call and Thematic Areas:

=
[FLFE
ECPE Joint Research Programme

u Pa SSiVe Components - | mproved Mate rialS and Reliability In the frame of the ECPE Joint Research Programme, pre-compefitive research projects are jointty

funded by the ECPE Partner companies. ECPE GmbH (limited company) manages the research fund
and concludes the research confracts with the ECPE Competence Centres performing the research
work. The selection of topics/projects is done by the ECPE Principal Partners in the Project

= High Performance Substrates, Packaging and Interconnection Technologies for Goornain it (PC0). o ECPE Parrs are g sl gdanc an il

feedback by the PCC and specific Expert Boards in the thematic areas.

High Power/High Temperature Applications Call for Proposals 2025.

Scope of the Call and Thematic Areas:

= Topologies and Technologies for Fast Switching (Ultra-Low Impedance/Inductance)

Topologies, Converters and Systems/Applications
. . . # Reliability and Robustness
| | H gh P D ty Sy t | t g t > Condition and Health Monitoring
I OWe r e n S I S e m n e ra I O n » Passive Components — Improved Performance
*> High Performance Packaging and Interconnection Technologies
M 1 M # Topologies and Technol for Fast {Ultra-L.
» Reliability and Robustness of Power Electronics (Components) L S Power i sy snd A mieignce
® Gate Drivers and Advanced Gate Control
. . . . » Highly Efficient and Sustainable Power Electronics
n C d t d H lt h M t g > Power Electronics for Smart Grids incl. Renewables and eMohbility
o n I I o n a n e a O n I O rl n Multi-disciplinary topics should be addressed preferably in a joint project proposal of two or more
ECPE Competence Centres.

= Smart Power Electronics Systems and Artificial Intelligence et o e sttt ot st (1308 .

definition of objectives, work packages, time and cost plan) by e-mail to ECPE GmbH". Each

project proposal has to be supparted by at least one ECBE Principal Partner? who will present

=  Gate Drivers and Advanced Gate Control

Submission Deadline: 24 January 2025
. . 2. The first stage selection is conducted by the ECPE Principal Partners via e-mail voting. The
n E Eff t S t Competence Centres receive the results within one month
n e rgy I C I e n yS e I I I S 3. The second stage selection is conducted at the ECPE PCC Spring Meeting in March. A
recorded power point presentation of the project proposal prepared by the Competence
Cenfre is shown and the project is presented by the supporting Principal Partner. After a

M M M 1 d & , the ECPE Pi | Part decid th sal d tise them b ting.
= Power Electronics for Smart Grids incl. Renewables and eMobility . Comrins s sttt To et ot v b s e ke
budget. The Competence Centres prepare the offer by considering the feedback received
from the selection procedure. The project starts after the contract is signed.

= Next Generation of Power Electronics Packaging and Partitioning Senenl Contlgons:

ECPE GmbH will engage in a Cooperation Contract with the Competence Centre for the ECPE
Project. As ECPE GmbH has to provide project results and Intellectual Property Rights (IP) to the
funding Partners, ECPE GmbH claims exclusive rights to project results and IP from the
Competence Centres

Multi-disciplinary topics should be addressed preferably in a joint project proposal of Cotast  ECPE G turemerg

Thomas Harde:

r
Tel. +49 (911) 8102880, thomas.harder@ecpe.org
5 g

rq
contact Gudrun Feix Tel. +49@ (911) 810288-15, gudrun feix@lecpe on
sed to this call.

two or more ECPE Competence Centres. - RS

ECPE elV., May 25



JFLPE ECPE Joint Research Programme

Example: Embedding projects

ECPE Project: Mild Hybrid msPEBB with Integrated Sensor Systems

=  Qverall concept and innovations

=  Semiconductor packaging

= Modelling and thermal simulation

= Resistive temperature sensor integrated in to GaN prepackage
= Qvercurrent detection with integrated pick-up coil

Different msPEBB views:

Top left: msPEBB 2nd generation with external half-bridge daughter gate-drive board
Top right: top view of the 2nd generation msPEBB

Bottom right: bottom view of the 2nd generation msPEBB with single chip package
GaN single chip package HS and LS with integrated resistive temperature sensor Bottom left: GaN single chip package HS and LS with integrated resistive temperature
sensor

Kosmon’ Universitat |. Kallfass, D. Koch
: T. Huesgen Soteart
# Fakultit }
Elektrotechnik [ ] Institute of
. Robust Power
Semiconductor Systems

ECPE elV., May 25 12



JFLPE ECPE Joint Research Programme

Example: New High-performance Aluminium Electrolytic Capacitor

ECPE Project: Development of new high-performance aluminium electrolytic capacitor for automotive
use

= Using conducting polymer (PEDOQOT) as electrolyte
= Significant reduction in ESR

= Working voltages up to 450 V proven

= Ripple current up to 20 A possible w/o cooling

——PEDOT:PSS Al e-caps average ESR Liquid Reference

10,00 ]‘*&i\! "

)

(o <8

2 1,00

0,10 Left: Canned capacitor with 32 puF
10 100 1000 10000 100000 Right: Top view of encapsulated cap with XRT
Frequenzy [Hz]

ESR of PEDOT:PSS Al e-cap stacks and a liquid reference stack SDU’S" T Ebel
from 20Hz to 100kHz. umweRsiT oF )

ECPE elV., May 25



JFLPE ECPE Joint Research Programme

Example: Current measurement with low inductive Planar Shunts

ECPE Project: M-Shunt Il

= |ow inductive measurement system based on PCB technology
= Temperature compensation by use of Manganin

= Skin effect compensation for fast switching applications by design

measure

Bt Sl

- ST
- / 6 Layer PCB Versions
sy G | \

handcrafted
prototypes

Thick Film technology

load

b
@ (®)

Figure 1: (a) Structure of the M-shunt, and (b) various M-shunt structures implemented in different
technologies.

P C) Universitat o
g T. Huesgen Bremen N. Kaminski, H. Lutzen
¥ Fakultat

Elektrotechnik

ECPE elV., May 25

Parameter Value Comment Reference **
T&M SSDN-0025
4

Resistance

Max . continous
power dissipation

Max. Energy input
Bandpass frequency

Insertion Inductance

[mOhm] 2 25
[W] (&) Vertical mounting, free convection: 2
Tmax = 125°C; Tamb = 25°C Rth = 20 K/W
[J] 120 AT =50 Kwith C =24 JKK 28
[MHZ] 42* Based on first order model, not 12
= s R 5
experimentally verified f, = T with
L = 91pH from Q3D simulation
[pH] 724* Simulated with Q3D at 100 MHz

* Value based on simplified model excluding effect of connectors and parasitic capacitances
** For comparison the datasheet specifications of a commercially available Coaxial shunt are listed

14



| EFE ECPE Lighthouse Programme: msPEBB

1. SiC-MOSFET packaged as Power-CSP

Modular & Scalable PE Building Block

Power-CSP are manufactured using PCB technologies. The chips are sintered
to copper foil on the one side and contacted with p-vias on the other one.
=> robust pre-package easy to handle in further assembly processes

2. Two substrate approach: one for thermal and insulation, one for

interconnection

Driver
paralleling
"

Six pack configuration

P

TR Driver + Booster
=7 Transformer
L ] L b o b

the thermally conductive substrate
carries Power-CSPs in half bridge
configuration (and damping resistors)

Power CSPs

Thermally conductive
substrate
the electrical board includes the bus

bar, driver assembly, current by

. ~ Fraunhofer
measurement and the AC terminals Prof. E. Hoene 1ZM

\

ECPE e.V., May 25 15



EL:FE Content

The ECPE Network

= ECPE Organisation

= ECPE Network-internal Joint Research Programme

= Education and Advanced Training
— ECPE Workshops
— ECPE Tutorials

— Power Electronics Online Course (eLearning)
=  Public Relations in Power Electronics

= ECPE Working Groups

= ECPE Programmes

ECPE elV., May 25
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JFLPE  ECPE Workshops

for Expert Discussion

Range of recent topics:

= ECPE SIiC & GaN User Forum
Potential of Wide Bandgap Semiconductors in PE Applications

= High PE for a Successful Energy Transition towards 100% RE

=  Power Electronics Developments for Data Centres

=  Power Electronics Reliability in Outdoor Grid-Connected Systems

= Design, Technology, Simulation & Application Aspects of Magnetic Components in PE
= Embedding and Advanced Integration Technologies in Power Electronics

= Low Voltage DC Grids for Industry and Office

=  Capacitors in Power Electronics

=  RT-HIL Testing of Power Electronics Converter and Drives Systems

=  Condition & Health Monitoring in Power Electronics :
free download of presentations

for ECPE member companies on
www.ecpe.org/membersarea

=  Sustainable Energy Supply to Reach Net-Zero CO2 Emissions by 2050
= Sinter Technology in Power Electronics

=  Materials Innovations for Advanced Power Packaging
— Substrate, Interconnection and Encapsulation

= Eco-Design Approaches of Power Electronics
'8N App W ' = 2 days and about 20 speakers

=  Medium Voltage Power Electronics = 70 - 80 % industry participation

All up-to-date topics, programmes and registration: www.ecpe.org/events " 3 seats free of charge for members

ECPE e.V., May 25 17


http://www.ecpe.org/membersarea

JFLFE  ECPE Tutorials

Education and Advanced Training

Range of recent topics:

= Corrosion in Power Electronics

. Digital Control | Modelling and Feedback Design in State-Space
n EMC in Power Electronics

n EMC Optimised Design (Parasitics in Power Electronics)

. GaN-based Power Electronics

n Gate Drivers and Control Circuitry for IGBTs and MOSFETs

. Introduction in Power Electronics
. Insulation Polymers for PE: Failure Mechanisms, Preventive Measures, Testing Strategies
. Isolation Coordination

n Model Predictive Control for Power Electronics, Drives and Power Grid Applications
. Passives in PE: Magnetic Component Design and Simulation

. Power Circuits for Clean Switching and Low Losses

. Power Electronics Packaging

. Power Semiconductor Devices & Technologies

. Reliability of Power Electronics - Part | &I

. Testing and Electrical Characterization of Power Semiconductor Devices

= Testing Automotive Power Modules acc. to the ECPE Guideline AQG 324 www.ecpe.orglmembersarea
. Thermal Engineering of Power Electronic Systems - Part | & Il

. Use and Assessment of Power Device Models in PE Simulation

free download of presentations
for ECPE member companies on

. Wide Bandgap User Training - GaN-based PE (Part 1) | - SiC-based PE (Part 2)

= Classroom atmosphere

All up-to-date topics, programmes and registration: www.ecpe.org/events * Reduced fee for members and CCs
= 1 seat free of charge for members in online tutorials

ECPE e.V., May 25 18


http://www.ecpe.org/membersarea

JFLPE ECPE Tutorial Programme

Brochure

ECPE tutorials are dedicated to young engineers or those new in the field of
ELPE power electronics. They usually get in contact with ECPE tutorials because
they are told by their colleagues or company.

Use the ECPE Tutorial Programme to bring your team forward, too!

download on
www.ecpe.org/events

ECPE Tutorial Have a look on the ECPE Tutorial Brochure and learn more about:
Programme = Target groups

= Contents

= Related topics

= Team of speakers

ECPE e.V., May 25 19


http://www.ecpe.org/events

ECPE Power Electronics Online Course

DC-DC Converter - Influence of inductive coupling to filter performance

Filters in m topology are very sensifive to magnetic coupling. As the difference in
netW interference levels between the input and culput capacitor of the filter is very high, very
ork research event low coupling between the magnetic stray fiekds of both is sufiicient to severely influence
nts the filter performance. If the filter for example provides 60 dB damping between input and
output side than the current on input side is 1000 times higher since at the output. In this
rase 1% counling hatween input and output capacitor are encugh to reduce the filter
- w 2quals a ten time higher noise at the filter output.
Mag netizin g Current have to be faken: The layout of the current path for high
ned for low stray inductance. This is mainly done by
lis is not perfectly possible there will be remain stray fields
th ifors should be placed

Overview + orthogonal orientation to each other

ut capacitor are coupled The coupling factor can be
i %:. The influence to the noise spectra can be observed in

ECPE Online Course

: | o case there is no stray capacitance at the output side
o e : T mon mode noise produced, because this coupling between
Luz 11 r dif fial mode noise can not have any influence fo
t
The E i s - , .
CPE Online Course on Power Electronics is built up in : IF_ll_ls!_________1 s

cooperation with Prof. J.W. Kolar and Dr. U. Drofenik from Swiss Federal
Institute of Technology (ETH) Zurich, Power Electronic Systems
Laboratory. The Course comprises interactive and animated Java applets
‘aEs well as a script on fundamentals and theory of power electronics. The .
ourse on electronic power conversion is basically structured in DC-DC, L g T l
AC-DC, DC-AC and AC-AC power conversion and also some new e ea rn I n OO
modules in the range of EMC. BT

Feedback from the users of the Online Course is welcomed. Please send

your comments o infogecpe.oro for ECPE Industrial Members Commutation

The Online Course has been developed under license of ETH Zurich, - B
Power Electronic Systems Laboratory. an d CO m pete nce Ce nt res
uNR uN8 uNT wOUT  iNR iNS

(free of charge)

Limitations of Liability and Disclaimer of Warranties

1
1

« DC/DC
Spectrum / Filtering_of Square Wave
Efficiency and Losses

ntrol of Switching Behavior (MOSFET)

Passive Components / Filter Circuits

ik} ul}

© o 0o o 0o 0o 0 © 0o O O

Operation +

ECPE e.V., May 25


http://www.ecpe.org/onlinecourse

FLFE.  ECPE Website

network research events infocentre contact members area

FLPE

The Power Electronics
Research Network

ECPE European Center for Power Electronics e.V. the industry-
driven Research Network promotes education, innovation,
science, research and technology transfer in the area of Power
Electronics in Europe. The network comprises about

103 member companies. Furthermore, 106 European
universities and research institutes are integrated in the
network as so called.

LOGIN Join ECPE Network ,A ECPE Job Forum

Join the next generation of
power electronic experts

i = 5 &

Workshops & Tutorials Job Forum Members Area Working Groups

Discover the ECPE Advanced The ECPE Job forum offers a Here you can find all proceedings Get more information on the two
Training Programme with expert wide range of open positions in since 2004, studies, projects and industrial working groups
workshops and tutorials for the field of power electronics in more. All employee from ECPE ‘Automotive Power Module
young engineers from industry Europe. Have a look to find your Member Companies can register Qualification' and 'Power

and academia. new job! for the Members Area. Semiconductor Reliability for

Railway Applications’.

ECPE elV., May 25

www.ecpe.org

ECPE Calendar of Events
List of PE Conferences and Events

Cluster Calendar of Events with workshops and
tutorials in German language

ECPE Network News

Job Forum with open positions

ECPE Working Groups

List of European Research Calls
ECPE Roadmaps and Strategy Papers

ECPE Members Area — access for all employees of
ECPE Member Companies and Competence
Centres

21


http://www.ecpe.org/onlinecourse

ELPE

Content

The ECPE Network

= ECPE Organisation

= ECPE Network-internal Joint Research Programme

= Education and Advanced Training

= Public Relations in Power Electronics

ECPE Joint Stand at PCIM Europe
‘Young Engineers Needed’
Power Electronics Conferences in Europe

Awards

ECPE Working Groups

= ECPE Programmes

ECPE elV., May 25
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F_l-FE ECPE Joint Stand at PCIM Europe

More information and application

www.ecpe.org/pcim
pcim

EUROPE
International Exhibition and Conference

for Power Electronics, Intelligent Motion,
Renewable Energy and Energy Management

PCIM Europe is the world's leading
exhibition and conference for power
electronics, intelligent motion, renewable
energy and energy management.

Since 2004 ECPE gives companies and
institutes the opportunity to present their
innovations at the ECPE Joint Stand.

6 - 8 May 2025 | Nuremberg, Germany

ECPE elV., May 25

4

The meeting point for
ECPE Network Members

at PCIM Europe Exhibition!
. AL HE =HE |

23


http://www.ecpe.org/pcim

[FLPE ECPE Programme “Young Engineers Needed’
A ECPE Students Day at PCIM Europe Exhibition

On 3 day
of PCIM Europe

One part of the ECPE public relations and lobbying activities is
to future young engineers in the field of power electronics.

The ECPE Students Day at PCIM gives the possibility to visit the
exhibition and ECPE Member Companies.

24

ECPE elV., May 25



[FLPE ECPE Programme “Young Engineers Needed’
A European PhD School in Gaeta (ltaly)

The European PhD School on 'Power Electronics, Electrical Machines,
Energy Control and Power Systems' is jointly organized by University of www.ecpe.org/phdschool
Cassino and ECPE in cooperation with IEEE PELS. It's an unique event in
Europe for young power electronics engineers from academia to exchange
experience and technical information about their PhD projects. Moreover,
ECPE sponsors the European PhD School Poster Award.

At the ECPE Industry Day for Recruitment participating companies get in
contact with about 100 PhD students from all over Europe.

26 - 30 May 2025
Gaeta Castle, Italy

For further information

please contact ’
christian.manneschmidt@ecpe.org @

ECPE e.V., May 25 25


http://www.ecpe.org/phdschool

[FLPE ECPE Programme “Young Engineers Needed’

Job Forum on www.ecpe.org

In the Job Forum on www.ecpe.org network members have the
possibility to publish open positions in the field of power

electronics free of charge. In addition, there is a separate rubric for s e o tome

student positions for practical trainings, master thesis or working SmE Swe

students.

During PCIM Europe the ECPE job forum gets analog with the ECPE S

Job Board. W power labs | sawior ™"
www.ecpe.org/jobs QPALRT i

Research Engineer in Detection, Diagnesis and Prognosis of Electric Arcs (m/f/d

Publishing open positions
is free for ECPE Member
Companies and
Competence Centres.

Safran Tech

Toulouse, Fr:

- SAFRAN 10—07—202;1ca

(Senior]_Power Electronics Research Engineer (m/f/d

Huawei

Nirnberg, Germany

30-06-2023
-w w

HUAWEI

ECPE elV., May 25
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[‘.IFE European Power Electronics Conferences

ECPE supports conferences and further events with focus in power electronics.
Upcoming events and open call for papers are published on the ECPE website.

www.ecpe.org/conferences

E" E|DPC
‘ Electric Drives pC| m

p 24" European Conference on Power Electronics and Applications
Paris, France | March 31%> April 4™, 2025

Production EUROPE
Conference

The IET's International
conference series:
Power Electronics, Machines

and Drives | 14th Edition x* T
11-15 b 058 ey *
35 European ul <K
Symposium on ENERGY CONVERSION CONGRESS & EXPO *
Reliability of IF./®==" Electronics

Electron Devices, ¢S System-Integration als e
Failure phySics LT CJ TEChHUIﬂgF L&l!m Darmstadt, Germany ﬁ: :
and Analysis Ers Coniersncea EE e e crrornirc T
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[FLPE First ECCE Europe Conference 2024 in Darmstadt, Germany
S Jointly organised by ECPE and IEEE PELS

ENERGY CONVERSION CONGRESS & EXPO

September 2-6, 2024 7 TECHNISCHE
Darmstadt, Germany i

ECPE eV, 18.09.2024 28



ELPE

ECCE Europe Conference 2025 in Birmingham, UK

Jointly organised by ECPE and IEEE PELS

ENERGY CONVERSION CONGRESS & EXPO 8 I w

N5

s MV
31 Aug. - 4 Sept., Blrmmgham, UK

'Newcastle . pels

- 9 o University of

ELEE University r Nottingham d..LF
UK | Malaysia | Singapore UK | CHINA | MALAYSIA ELECTRONICS SOCIETY

ECPE eV, 18.09.2024

Join us in Birmingham, UK, located in the region
which is known as the birthplace of the Industrial
Revolution and the perfect location to explore the
latest advancements in power electronics.

Don't miss this opportunity to connect with
industry and academic experts, share knowledge,
and experience the future of power electronics!

The Call-for-Papers is available at the conference
website. All papers presented at the conference
will be included in the IEEE Xplore Digital Library.

General chairs:

Volker Pickert
Newcastle University

www.ecce-europe.org/2025

Pat Wheeler
University of Nottingham
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E_L:FE ECCE Young Engineer Award

ECPE Young Engineer Award is dedicated to
outstanding contributions of engineers under
30 presented at ECCE Europe & CIPS
Conferences.

BCCE S

ECPE Young Engineer Award .

Yousef Nazih Abdelhamid Abdelaziz
University of Strathclyde, Glasgow )

United Kingdom

for the outstanding paper presented at the ECCE Europe 2024
entitled

New Fast DC Fault Blocking Hybrid Thyristor-based
Multifevel Converter for Offshore Networks

ECPE eV, 18.09.2024

[ELPE

CIPS 2024
12 - 14 March 2024 in Dusseldorf (D)

ECPE Young Engineer Award

to

Sibasish Laha

for the outstanding presented paper
at the CIPS 2024 - 13" International Conference on
Integrated Power Electronics Systems
entitled

Milliseconds Power Cycling (PCmsec) driving bipolar
degradation in Silicon Carbide Power Devices

Disseldorf / Germany, 14 March 2024
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JFLPE Semikron Danfoss Innovation and Young Engineer Awards
R organized by ECPE

The Semikron Danfoss Innovation Award and the Semikron Danfoss Young Engineer Award is given for
outstanding innovations in projects, prototypes, services or novel concepts in the field of power electronics in
Europe, combined with notable societal benefits in form of supporting environmental protection and
sustainability by improving energy efficiency and conservation of resources. Both prizes have been initiated in

2012 by the SEMIKRON Foundation. Semikron Danfoss is awarding the prizes in cooperation with the European
ECPE Network.

SEMIKRON rAE
Winner of the Semikron Danfoss Innovation Award 2025 DANFOSS F‘—

This year the jury has decided to give the SEMIKRON Innovation Award to
a research team from Leibniz University Hannover, Germany comprising
Niklas Himker, Georg Lindemann, Viktor Willich and Axel Mertens for
their joint work on an ’Self-Sensing Control of Permanent Magnet
Synchronous Machines: Enabling Widespread Use in Commercial
Applications’.

Winner of the Semikron Danfoss Young Engineer Award 2025

The SEMIKRON Young Engineer Award 2025 goes to Xufu Ren from
University of Cambridge, United Kingdom for his work on ‘Highly Efficient
and Compact 4: 1 Bus Converter for Next-generation Al Computing’.

ECPE e.V., May 25 31
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EL:FE Content

= The ECPE Network

= ECPE Organisation

= ECPE Network-internal Joint Research Programme

= Fducation and Advanced Training

= Public Relations in Power Electronics

= ECPE Working Groups
— Automotive Power Module Qualification Guideline (AQG 324)
— Power Semiconductor Reliability for Railway Application

= ECPE Programmes

ECPE elV., May 25
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JFLFE  ECPE Working Group
S Automotive Power Module Qualification (AQG 324)

WG Chairman: Dr. Martin Rittner (Robert Bosch)
Vice Chairmen: Dr. Markus Thoben (Fachhochschule Dortmund)
Peter Dietrich (Richardson RFPD Germany)
Frank Heidemann (SET Smart Embedded Technologies)

WG Members: = 30 industrial members including OEMs, tier 1 suppliers, power semiconductor
and module manufacturer, test equipment supplier

www.ecpe.org/AQG32

with download area

ECPE elV., May 25

4
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ELPE

ECPE Guideline

Automotive Qualification Guideline (AQG 324)

AQG 324

FLPE

ECPE Guideline AQG 324

Qualification of Power Modules for Use in Power Electronics

for SiC-based power

Release no.:

Release date:

Contact:

Converter Units in Motor Vehicles

. ex
ith new ann
W modules

(and for GaN)

03.1/2021
31.05.2021

ECPE European Center for Power Electronics e.V.
Dipl.-Phys. Thomas Harder

Landgrabenstrasse 94

90443 Nuremberg, Germany

Email thomas.harder{@ecpe.org
Phone (+49)911 8102 880

ECPE elV., May 25

ECPE Working Group started mid
of 2017

based on the former German
LV324 ‘Qualification of Power
Electr. Modules for Use in Motor
Vehicle Components - General
Requirements, Test Conditions
and Tests’

ECPE Guideline is a public
document available on the ECPE
website

owned by ECPE

Contents

1 Scope. 5
2 Overview T
3 Referenced standards 9
4 Terms and definitions 10
41 Definitions 10
42 Abbreviations - general 12
43 Abbreviations - electrical parameters 13
44 Abbreviations - thermal parameters 15
45  Abbreviations - humidity 16
486 Testtimes 16
47 Standard tolerances, 16
48  Standard values 17
5 General part, 18
8.1 Prerequisites for chip usage in the module 18
52 Technology qualification 18
53 Qualification of special designs (of power el. modules) based on discrete devices 19
54  Sampling rates and measured value resolutions. 19
5.5 Design of insulation properties. 19
56 Interface description 20
5.7 Physical analysis___ 20
58  Procedure limitations, 20
] Module test 21
61 QM- 01 Module test, 21
7 Characterizing module testing 25
71 QC-01 Determining parasitic stray inductance (L) 25
7.2  QC-02 Determining thermal resistance (Rs, value) 26
7.3 QC-03 Determining short-circuit capability N
74 QC-04 Insulation test 33
75  QC-05 Determining mechanical data as
76 Test sequence. 36
8 Environmental testing 37
81 Use of generic data ar
8.2 QE-01 Thermal shock test (TST) ar
83 QE-02 Contactability (CO) 40
84  QE-03 Vibration (V) 40
85  QE-04 Mechanical shock (MS), 46
9 Lifetime testing 48
9.1 Use of generic data 48
92  QL-01 Power cycling (PCaec) A8
93  QL-02 Power cycling (PCmn) 55
94 QL-03 High-temperature storage (HTS) 62
95  QL-04 Low-temperature storage (LTS). 63
96 QL-05 High-temperature reverse bias (HTRB) 64
a7 QL-06 High-temperature gate bias (HTGB) 67
98  QL-07 High-humidity, high-temperature reverse bias (H'TRB)________ 69



/"-'L'FE Task-Force ‘Gan Power Modules’
A within the ECPE Working Group AQG 324

Chair: Peter Dietrichs (Richardson RFPD) G@ Systems SEMIKRO vilesco L[_JJ Braman 2t
Vice Chair: Stefan Schmitt, Semikron Danfoss
Heraeus mgeT O Z Fraunhofer
VOLVO 11SB
Objectives Infineon SIEMENS Z Fraunhofﬁnl;
= Evaluate existing test procedures from AQG 324 .
on their applicability for GaN ‘1, ELEKTRONWK R
= |dentify and handle different failure s
. i MITSUBISHI
modes for different GaN types Spodific for g’\EfLEng'C ATSS IR
. GaN ’ I\
= Define new test procedures modules _
if necessary %Rlchardsqqgfgp @ DY 2) 4 DENSO
@ BOSCH Vis FZ Fuii Electric
Invented for life e, Innovating Energy Technology
GaN Task Force

started in March 2022

ECPE e.V., May 25 35



/"-'L'FE Task-Force ‘GaN Power Modules’
A within the ECPE Working Group AQG 324

Main topics of the Task Force

Special characteristics of GaN Assure valid test setup Appropriate qualification

= Ringing = Module concepts = TSEP considerations PCT

= Parameter variation = Paralleling chips = Thermal

= HV GaN multi-level topology = Physics-of-failure characterization

= Multi-chip design module = Gate concepts = Failure characteristics
(e.g. cascode type) and criterion in GaN and

= Missing avalanche capability multi-chip modules

ECPE e.V., May 25 36



JFLPE  ECPE Working Group

Power Semiconductor Reliability for Railway Application

WG Chairman (Coordination Team): Michel Piton (Alstom)
Werner Kauffeld (Deutsche Bahn)
Dr. Oliver Schilling (Infineon Technologies)

WG Member Companies: Dr. Nils Soltau (Mitsubishi Electric)
Power Semic.: Rolling Stock/ Infrastructure: Oskar Schuster (Siemens) WWW re/railwav-reliabilit
Converter: .
A\ DD with download area

FIpEp

ALSTOM DB

@ Hitachi Energy ) )
In cooperation with the

iﬁﬁneon POWGF?F, European projects PINTA
(. > Automation @ (Shift2Rail Joint Undertaking)

and RaildEarth  (Flagship
project)

€5hift Ral  ©OPINTA

&

=urope's rail

‘ MITSUBISHI

AV ELECTRIC SIEM ENS

Changes for the Better

JF= Fuii Electric
@ BYNCX

Power through Innovation

MinebeaMitsumi (ending

Passion to Create Value through Difference
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/"-'I.'FE ECPE Guideline
A PSRRA 01 - Railway Applications HV-H3TRB tests for Power Semiconductor

Power Semiconductor Reliability for Railway Application:

Impact of warm-humid climate, condensation and chemical substances.
Objectives:
/"-'L'FE 1. Environmental requirements for power semiconductors based on field
[

measurements (data collection in PINTA). Mission profiles shall be derived.
2. A common understanding about acceleration factors and humidity lifetime
ECPE Guideline PSRRA 01 model shall be established.
3. Agreement on a changed High Voltage H3TRB Tests (HV-H3TRB)

Railway Applications

HV-H3TRB tests for Power Semiconductor A steady-state temperature, humidity and conene 4
. . cope
voltage bias test for the evaluation of the D— 5
behavior of non-hermetic power electronic S St .
. 4 Definitions 5
IGBT and SIC MOSFET mOdLIleS fOI’ the use 41 HV-HBTRBTESE oo ee e eeeeeee oo 5
. . . . 4.2 Voltage classes: 5
04072024 in rolling stock applications agreed by the 5 Goneral condit s
:Z::Zi . Zl(:’:zzj‘:opean Center for Power Electronics e.V. S e m I C O n d u Cto r S u p p ll e rS a n d C O nve rte r ’ :;T‘ requ";:?nri‘:;::f:::::;::::? ............................................................................................. :
Dr. Chris Gould . . . Sy
5515 Namerg Gormany manufacturers. The ECPE Guideline is a el cimpiare. st :
Phenc o4y 11 8102530, H M 4 D NGO TBIIA i ousicnusibsamsnssapmasaussssoamsasesan v N A SR S B AN A A
publicly accessible document. 6 IR ——————— 5
6.6 REMPUD oo
6.7 R AT O O i e s s e A s S R R S A A e s 8
6.8 Stabilization phase after the test 5 8
ECPE Working Group
Power Semiconductor Reliability for Railway Application - PSRRA 7 Diagram index 9
8 Table index 9

ECPE e.V., May 25 38



E[;FE ECPE Guideline

PSRRA 02 - Railway Applications HTC-CRB (Humidity Temperature Cycling — Cold Reverse Bias)
test for Power Semiconductor

Power Semiconductor Reliability for Railway Application:

Impact of warm-humid climate, condensation and chemical substances.
Objectives:
[FLPE 1. Environmental requirements for power semiconductors based on field
[

measurements (data collection in PINTA). Mission profiles shall be derived.
2. A common understanding about acceleration factors and humidity lifetime

ECPE Guideline PSRRA 02 model shall be established.
W 3. Agreement on a Humidity Temperature Cycling — Cold Reverse Bias (HTC-
HTC-CRB (Humidity Temperature Cycling - Cold Reverse CR B) test.
Bias) test for Power Semiconductor
This document describes a Humidity 4
Temperature Cycling — Cold Reverse Bias : .
i N (HTC-CRB) test for the evaluation of the :
e behaviour of non-hermetically sealed (5 Omaoninete e ;
o (40511810280 power electronic IGBT and SiC MOSFET C e————r ;
modules for the use in rolling stock T e e
applications, as agreed by the 514 Coenton g 6 1 .
semiconductor suppliers and converter e —

Power Semiconductoriirlng‘?’{s;kfi:rgifari?wu:y Application - PSRRA m a n Ufa Ct u re rS . Th e E C P E G u i d e l'i n e iS a zé :'C:;ﬁ:r:;';has;ﬂer et :?
publicly accessible document. L — .

ECPE elV., May 25



IZ'IFE Content

= The ECPE Network

= ECPE Organisation

= ECPE Network-internal Joint Research Programme

= Education and Advanced Training

= Public Relations in Power Electronics

= ECPE Working Groups

= FECPE Programmes

— ECPE Roadmap ‘Power Electronics 2025’

— ECPE Roadmap ‘WBG Lead Applications for SiC & GaN’
— International Cooperations (with Japan, US, Africa)

— Design Automation in Power Electronics

— ECPE Position Papers

ECPE elV., May 25
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JFLPE ECPE Roadmap Programme

Power Electronics 2025

Research and Technology Roadmaps are an important strategic tool to identify

PE Scope ) ) . ’
EE and guide a mainstream for medium to long term research. The Power
— Electronics 2025° Roadmaps will be the key element of the ECPE Strategic
Present
e Research Agenda.
Objectives:
1. Environmental requirements for power semiconductors based on field
. measurements (data collection in PINTA). Mission profiles shall be derived.
b 2. A common understanding about acceleration factors and humidity lifetime
SWOoT model shall be established.
3. Agreement on a changed High Voltage H3TRB Tests (HV-H3TRB)
: Structure: .th ree application-related L FrPE
Stl'ateglc roadmapplng teams Technology Milestones
Goals g after Switches and Topologies:
. £ Magnetics, 3D Packaging &
Power Supplies (low power) 5 System Integration and EMI
& are the main issue of the next decade
. . . Wide Ban Devices + Systems
‘ . Automotive & Aircraft (medium power) e et g costs
Strateglc High Power Density/Temp. ’;7
Lctions Electronic Power Grids (high power) et romer
Modelling & Simulation 7
PowerMOSFETs/IGBTs e
Circuit Topologies /
R e
- from Converters to Systems
Roadmap / ;::2: \F:mon"s;:t:cg:ﬁoerlg;o Interaction Analysis
*

2015 2025

ECPE elV., May 25 41



JFLPE ECPE Roadmap Programme
) WBG - Lead Applications for SiC & GaN

The target applications for WBG power devices include both mobile (automotive, railway) as well as stationary systems
like photovoltaic, industry drives and grid-related applications.

For these applications the main drivers for the use of wide bandgap devices were evaluated e.g. the increase of power
density regarding volume and weight reduction, the higher efficiency regarding the reduction of dynamic or static losses,
the higher reliability, ruggedness and temperature capability as well as the easier controllability.

In the next step the degree of market readiness and penetration was evaluated: demonstrator according to industry
standards (D), first product available (F), significant market share (S) and predominant market share (P).

WBG Position Paper Roadmap validation with
Roadmap Workshop P

ereromn Roadmap Survey application experts

Meat Gormtnton Svwer Erectoncs ased on Mide Bardge Devices
Chabrges ard Opportantion for Lurope

Automotive
On-Bowrd Charger

Roadmap Conclave sphase 241

[
[ = ]
(S

-----

I
t
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ECPE Roadmap Programme
WBG - Lead Applications for SiC & GaN

Example from Automotive Automotive

On-Board Charger
(1phase, <3,6kW)

Predominant
market share

——
SiC MOSFET

. 650V
SiC MOSFET Significant

650V —
Si S market share
600V

First product
on the market

c
9
ot
©
S
=]
o
c
()
o
-
o
=
f=
©
=

SiC MOSFET

650V
Demonstrator

available
GaN

650V
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ELPE

FLPE

ECPE European Center for
Power Electronics e.V.

ECPE Workshop

Power Electronics
Research & Technology
Roadmaps

8 September 2007
“Odd Fellow Palais”
Copenhagen, Denmark

in cooperation with

CPES AIST PERC
Center for Power Power Electronics
Electronics Systems Research Center
(USA) (Japan)

ECPE elV., May 25

at 10 Years ECPE Anniversary in
Nuremberg, on 17 April 2013

International Cooperation with Japan (NPERC-J) and USA (CPES)

at Joint Roadmap
Meeting in Japan

= January 2008

&
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JFLPE

@ \
Clu ster\

Meuoees
Maitrise Energétique des Entrainem nts Elec

%
Ma
Metalndustrya ?

¢ LOMBARDY ENERGY
CLEANTECH CLUSTER

o )
p
«

r
N
r

European Sustainable Energy
Cluster partnership for Africa
(ESECA) of 5 European clusters
(ACE, MEDEE, LE2C,

Metalndustry4 and ECPE/Cluster

Power Electronics) from Spain,
France, Italy, and Germany.
Together, we gather around

ECPE elV., May 25

= 3 N Power electronics

Goal:
Intensify business network
collaboration among European

companies (mostly SMEs) and African
stakeholders in the renewable energy

and smart grids sectors.

Benefits for ECPE members:

= Market reports available

= Networking events

= Business missions to target
markets

ESECA project is funded by the
European Commission (2021-2024)
to support European companies
from the sustainable energy sector
in sub-Saharan African markets.

Senegal

International Cooperation with Africa (European Project ESECA)

Target markets in
Sub-Sahara Africa

Ghana

il = e
Kenya
- ==
Rwanda
=
e \‘/
T Tanzania G
> 7~

* 4k

Co-funded
by the COSME programme
of the European Union

More information on
Bavarian cluster webpage
www.clusterle.de/ESECA
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JFLPE ECPE Expert Discussion

Sustainability in Power Electronics

Programme ECPE e.V. organised in July 2023 an expert discussion on the topic “Sustainable
Expert Discussion Power Electronics” following a network discussion in September 2022. First
outcome was a ECPE e.V. study and a white paper, both published for ECPE
Members in September 2023.

Sustainability in Power Electronics (Carbon Footprint,
Life Cycle Assessment, Circular Economy)

Date 12.07.2023, 9h — 16:00h

Location ETH Ziirich, Gastehaus Villa Hatt
Freudenbergstrasse 112, 8044 Ziirich

Organizers Johann W. Kolar, Jonas Huber, ETH Ziirich
Gudrun Feix, Thomas Harder, ECPE

m Technische
R ) . . Universitit
Sustainability is one of the key words of our times. It is commenly accepted that power electronics . ¢ Braunschweig

helps to convert our world into a greener version of itself, be it in renewable energy utilization, in FELFPE
electric vehicles or in more efficient variable speed drives. However, this perspective considers only
one part of a converter's life cycle, i.e_, the realized energy or CO; emission savings during its useful
life, but not the environmental burden (cimate impact / COz emissions, water usage, release of
toxic substances, etc.) which accrued during manufacturing nor the disposal at the converter's end-
of-life.

Sustainable Power Electronics

Therefore, in this expert discussion, we would like to shed light on the environmental footprint of
power electronic systems over their entire life cycle, which is commonly achieved by means of life
cycle assessments (LCA). A first focus will be on sharing knowledge and experiences regarding LCAs in
general, the specific challenges like data availability for LCAs of power electrenic, and the implications
for future concepts, materials to be used, and design for repair, reuse, recyclability, and reliability.
Furthermore, we would like to give an overview of current and possibly upcoming legal questions
related to the EU Green Deal.

European Center for Power Electronics study:

Circular economy potential analysis for power
electronics for battery-driven vehicles: case study
on-board charger

A second focus targets the inclusion of LCA-related performance indicators early in the design and
optimization process of power electronic converters to establish a quantitative understanding of
design trade-offs and parameter sensitivities, i.e., an extension of commonly employed efficiency-vs.-
power-density Pareto analysis by including further dimensions such as the embodied energy or
lifetime COzeq emissions.

&

The expected results of the expert discussion are a commen understanding of the necessary steps
towards a comprehensive characterization of power electronic systems concerning sustainability
aspects:

= Establish a general understanding of LCAs of complete converter systems, including
parameters, data sources, and reguirements from the legal/standardization side. pre—

* |dentification of main cause-effect-chains, i.e. available degrees of freedom in a converter Gudrun Feix, ECPE eV, Wh P p d S dy l b l f m m b
design andj/or utilization of the design space diversity to modify the overall climate impact Ite a e r a n tu ava I a e O r e e rS o n
(LCA outcome), and suitable performance indices: e.g., trade-off between increased Nuremberg, Sept. 202

realization effort for higher efficiency and loss savings in operation or a larger cocling system WWW. e e ° o r I m e m e rs re

and thus extended lifetime, etc.
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/"-'L'FE ECPE Position Paper
A The All-Electric Society — Enabled by Power Electronics

Due to the current transformations in energy and transport, power
electronics is gaining further importance as a key technology for
energy efficiency and sustainability. Based on the The 2022
published ECPE Position Paper ‘The All-Electric Society - Enabled
by Power Electronics’ is based on the position paper from 2007

The All-Electric Society - Enabled by Power Electronics

[ELPE

‘Energy Efficiency - The Role of Power Electronics’.

Table of Contents

1. Introduction and Motivation ......cciiiiiiiii i 3

2. Energy Transition from Fossil to Renewable ENergies ... 6

3. Power Electronics for the Future Electronic Grid System ......cccccciiiiiiiiiineinicinsicnnsscsiiecins 11

4.  Power Electronics and e-MOobility ..........cooiiiiiiiiiieccc et 15

5. Power Electronics in Industrial Manufacturing ... s ssssse e 21

6. Energy savings in Smart Home & Office and Data Centers ........ccoovviiiiiiiicciieecieie et 25

7. Trends in POWET EIECIMONICS .ivviviiiiiiiiiiie it bbb 33

Avail-abl-e fOI’ download on 8. Executive Summary and CONCIUSIONS .......c.ueiiiiieeeeeceeeeese e e s e s na e e e eesan e s e sns e e s anrnee 42
www.ecpe.org/AllElectricSociet REFEIEICES ... oo oo 43
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JFLPE ECPE Position Paper

What Drives Power Electronics in the New Decade

ECPE e.V./25.03.2020

ECPE Position Paper

What Drives Power Electronics in the New Decade
- Global megatrends in society and their mutual impact with Power Electronics

puaajebaly

M ebaw « Trend
egatren Megatrend Trend

ega =

Trend trends & esaw

trend Mega E § Megatrend
trend 2 zzebaw
MEGA: » 3¢
VO3IN&

il

©
=4t
2

1. Main power electronics drivers in the last two decades

The starting situation coming from the 20” century was that power electronics was a very traditional
topic in electrical engineering with key application areas in industry drives and railway traction in the
medium to high power world, as well as in various kinds of power supplies. =
Power electronics was existing in a niche without major public awareness outside the closed Cl Ima te
community of power electronics experts. Public research programmes hardly addressed power
electronics topics directly. C h an g e
This situation has changed when it became obvious that power electronics is a key technology for
increased energy efficiency along the full chain from generation, transmission & distribution up to
the use of electric energy. Furthermore, it is an enabler for the grid integration of renewable energy
sources e.g. from photovoltaics and wind power. E-mobility has been boosting this development as oy
power electronics is a key technology for e-mobility on the vehicle side as well as on the grid side. As n vironmen t
a consequence of this change, power electronics has moved out of the niche into the focus of public

, regarding public funding programmes for research & innovation in Europe and also
regarding its attractiveness for students.

Now the question is what will drive power electronics in the new decade up to 2030 and beyond?

'sr::‘:;?roachusedinthtsECPEPos'rtionPaperis(oderivesuchdriversﬁomg!obalmegatrendsin This and fu rther papers are available for download on
www.ecpe.org/research/roadmaps-strategy-papers
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