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E/:-F £ Content Overview

A The ECPE Network A Public Relations in Power Electronics

- Objectives & Mission - ECPE Joint Stand at PCIM Europe

- Network Members - x:lrkd &kdf kbbop /bbabag@
A ECPE Organisation - Power Electronics Conferences in Europe

- Board ofDirectors - Awards

- HQ Office and Team A ECPE Working Groups
A ECPE Networkinternal Joint Research Programme - Automotive Power Module Qualification Guideline (AQG

324)
- Power Semiconductor Reliability for Railway Application
A ECPE Programmes

A Education and AdvancedTraining - ECPERoadmappingx - b * a " mmi SiC&GgNd| k p
- ECPE Workshops - International Cooperations (with Japan US)

- Structure and Procedure
- Projects and Topics

- Studies & Reports

- ECPE Tutorials - Sustainable Power Electronics (LCA, Ecddesign)

- Power Electronics Online Course (eLearning)
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EPE ECPE Network

ECPE European Centerfor Power Electronics
A the Industry-driven Research Network for Power Electronicsvith more than 240 member organisationsin Europe

Ve

A a strongvoice of the Power Electronicscommunity in Europeto the public and to politics!

Precompetitive Joint Research Expert Workshops Public Relations & ECCE Europe

in Power Electronic Systems & Advanced Training Lobbying Conference

A ECPE Projects with focus on A ECPE Workshops, Directions: A Annual Power
automotive & industrial Tutorials and A Promoting Electronics
power electronic systems practical lab Research conference in
as well as renewable courses for Programmes Europe
energies and electronic engineers in addressing Power A Jointly organised
power grids industry Electronics with IEEE PELS

A EC or national funded A ECPE online course A Young Engineers
research projects with x1l tbo &i b’ Needed!

partners from the Network
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FLFE ECPEOCthe industry-driven Research Network
S with 127 Industrial Members (incl. 47 SMEs)
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Content

A The ECPE Network
ECPE Organisation

>

- Board of Directors
- HQ Office and Team

ECPE Networkinternal Joint Research Programme

Education and AdvancedTraining

Public Relations in Power Electronics
ECPE Working Groups

> > D>y D> D

ECPE Programmes
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FLFE'  ECPE Boardf Directors

Treasurer
Peter Beckedahl

Vice President

Matthias Hammerl Vice President

Hocine Boulharts

President

Prof. Dr. Leo Lorenz
Vice President Product Development
Modules

SEMIKRON International GmbH

Senior Power Electronics Engineer
Schneider Electric

Senior Expert High-Power Electronics

President of ECPE e.V. Vitesco Technologies GmbH

Secretary

Dr. Stefan Weber
Member of the Board

Dr. Peter Friedrichs

Member of the Board
Dr. Francisco Canales

Member of the Board

Vice President Dr. Matthias Boesing

Development & Application
Magnetics Business Group
TDK Electronics AG

Member of the Board
Manuel Gartner

Director Wide Band Gap &
Electrification

STMicroelectronics Application
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Chief Expert Power Electronics
Robert Bosch 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

Corporate Research Fellow
ABB Switzerland Ltd.

Member of the Board
Dr. Torsten Leifert

Electronic Engineering
Volkswagen AG

Member of the Board
Dr. Judith Wérle

Research Team Manager
Hitachi Energy

Senior Director SiC
Infineon Technologies AG

Member of the Board
Regina Roos

Senior Business Development Lead
Europe
Typhoon HIL GmbH



FLFE.  ECPE HQ Office Team

Dipl.-Phys.
Thomas Harder

General Manager ECPE e.V.

Tel.: +49 (0)911/810288-11

Svenja Roth

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

Angela von der Griin

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

ECPE e.V.pecember 25

Managing Director ECPE GmbH

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

Krista Schmidt

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

ECPE Office Teamtechnical staff (engineers) and administrative staff incl. event organisation

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

Ingrid Bollens

Events (part-time)
Tel.: +49 (0)911/810288-10

(incl. 3 employees for the BavarianCluster 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\}

Leistungselektronik
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~ /:IF £ Content

The ECPE Network
ECPE Organisation

A
A

>

ECPE Network-internal Joint Research Programme

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

Education and AdvancedTraining

Public Relations in Power Electronics

ECPE Working Groups

> > D>y D

ECPE Programmes
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ECPE Joint ResearcRrogramme
Procedure from the Project Idea to the Final Demonstrator and Report

A Joint ResearchProgrammefor ECPE Member companies and Competenc€entres
A ECPE Principal Partners pay an annual fee of 40.0088§ f kgl qgqeb obpb”~o0o e cr
A Industry-financed R&D contracts with ECPE Competenc€entres (CCs)

Idea Project & Contract .

Competence
Centre proposals
from Annual Call ¥

Project Coordination @ ECPE GmbH:
Committee (PCC): - PUEEEE g ek Discussion with Final presentation

- discussion, (work plan, quotation, ECPE Expert Board of results in PCC
e purchase order) (web conferences) Meeting

- project monitoring

Industry - selection - Contract negotiation
proposals of project proposals (cooperation contract - feedback and - Publications
from ECPE by Principal Partners with CCs ruling IP) industrial guidance (to be released)

Principal

Partners

- Patents

ECPE e.V.December 25 10



FLPE ECPE Joint ResearcRrogramme
>y Annual Call forProposalsfor Competence Centres

Scope of the Call and Thematic Areas: K,
P ELFE

Passive Components- Improved Materials and Reliability 1 e e i ECPEJo s g, et s s oy

funded by the ECPE Partner companies. ECPE GmbH (limited company) manages the research fund
ncludes the research ontracts with the ECPE Compe! Centres perf rming the research
work Th selection of topi Jproje cts is done by the ECPE P \P rh m F'ro] ct

High Performance Substrates, Packaging and Interconnection Technologies for oo ot 00, oS P o vl e i

feedback by the PCC and spe prﬂBrd thih

High Power/High Temperature Applications Call for Proposals 2025,

Scope of the Call and Thematic Areas:

Topologies and Technologies for Fast Switching (Ultrhow Impedance/Inductance) T ocnsn oo

Tplg C nvel dsylmsﬂAppl t

A
A

R\blly dRh stne:

High Power Density System Integration
Reliability and Robustness of Power Electronics (Components) ' ey

Condition and Health Monitoring et o
Smart Power Electronics Systems and Artificial Intelligence T“P?E"E?:'l"LZE“Li:L:*‘“":’Z?":’Z S——— .

(max. 3 pages in:
definition of objectives, work packages. tme d lpl )by e-mail to ECPEGmbH Each

proje tppcu Ih mb Dundb || st ane ECPE Principal Bartner® who will present

Gate Drivers and Advanced Gate Control

Submission Deadline: 24 January 2025

2. The first stage selection is conducted by the ECPE Pnnclpal Partners via e-mail voting. The

Energy Efficient Systems . Tetmae o i o 1 PR 26 S iy
Power Electronics for Smart Grids incl. Renewables andMobility (. s o zz:::z;*:zz::

the proje: tpmp al prepared byth C mp eten
budget. The Competence Centres prepare the offer by con: g
from the selection procedure Tn e project starts after the contract is signed.

Next Generation of Power Electronics Packaging and Partitioning Seneral Condtions: o Compotnes oot e 25

ooperati
Project. As ECPEG th l 0 provide t results and Intellectual Property Rights (IP) to the

¢
funding Pal rh s, ECPE GmbH claims exclusive rights to project results and IP from the
Competes C ntres

Multi-disciplinary topics should be addressed preferably in a joint project proposal of

T I 49(911)810 SBD thon

two or more ECPE CompetenceCentres. ! RN S

v v v Dy Dy Dy Dy D D

ECPE e.V.pecember 25



FLPE ECPE Joint ResearcRrogramme

Example: Embedding projects

ECPE Project: Mild Hybrid msPEBBwith Integrated Sensor Systems

Overall concept and innovations
Semiconductor packaging
Modelling and thermalsimulation

I > T D

Overcurrent detection with integrated pick-up coil

GaNsingle chip packageHS and LSwith integrated resistive temperature sensor

Hochschule “--
Kempten
T. Huesgen

# Fakultit
Elektrotechnik

ECPE e.V.December 25

Resistivetemperature sensor integrated in to GaN prepackage

Different msPEBBviews:

Topleft: msPEBB2nd generationwith external half-bridge daughter gate-drive board
Topright: top view of the 2nd generationmsPEBB

Bottom right: bottom view of the 2nd generationmsPEBBwith single chip package
Bottom left: GaNsingle chip packageHS and LSwith integrated resistive temperature
sensor

itat |. Kallfass, D. Koch

IV
Stuttgart

Y Institute of
. Robust Power
Semiconductor Systems

12



FLPE ECPE Joint ResearcRrogramme
A Example: New Highperformance Aluminium Electrolytic Capacitor

ECPE Project:.  Development of new high-performance aluminium electrolyti ¢ capacitor for automotive
use

A Usingconducting polymer (PEDOT}s electrolyte
A Significant reduction in ESR

A Workingvoltagesup to 450 Vproven

A Ripple current up to 20 A possible w/ocooling

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

10,00 ]‘*’X}\; L

S

oc

2 1,00

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

ESR of PEDOT:PSS Aloap stacks and a liquid reference stack VS T Ebel
from 20Hz to 100kHz. AT e '

ECPE e.V.December 25



FLPE ECPE Joint ResearcRrogramme

Example: Current measurementwith low inductive Planar Shunts

ECPE Project:  M-Shunt I

A Low inductive measurement system based on PCBtechnology
A Temperaturecompensation by use of Manganin
A Skineffect compensation for fast switching applications by design

measul

6 Layer PCB Versions Resistance
Max . continous

\ powér dissipation

Max. Energy input

« - SR
e 5
)

Bandpass frequency

handcrafted
rototypes
¥ P Thick Film technology

load Insertion Inductance

(b)

(2)

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

pochschue’ i.) Universitat i .
e T. Huesgen lUl Bremen N. Kaminski, H. Lutzen

¥ Fakulta
Elektrotechnik

ECPE e.V.pecember 25

re
q
NN Parameter Value Comment Reference **
T&M SSDN-0025

[mOhm]
[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



FLFE ECPE Lighthousd’rogramme msPEBB
il Modular & Scalable PE Building Block

1. SIC-MOSFET packaged as PowerCSP

A PowerCSP are manufactured using PCB technologies. The chips are sintered
to copper foil on the one side and contacted with pvias 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 packconfiguration

A the thermally conductive substrate
carries PowerCSPs in half bridge
configuration (and damping resistors)

Power CSPs

Thermally conductive
substrate

A the electrical board includes the bus

bar, driver assembly, current by
y ~ Fraunhofer

measurement and the AC terminals Prof. E. Hoene ZM

\

ECPE e.V.December 25 15



~ /:IF £ Content

The ECPE Network
ECPE Organisation

D> > D

ECPE Networkinternal Joint Research Programme

>

Education and Advanced Training
-  ECPE Workshops
- ECPE Tutorials

- Power Electronics Online Course (eLearning)
A Public Relations in Power Electronics

ECPE Working Groups

>\

A ECPE Programmes

ECPE e.V.December 25
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[FLFE  ECPE Workshops

for Expert Discussion

Range of recent topics :

A ECPE SiC & GaN User ForurPotential of WBG Semiconductors in PE Applications
Power Electronics Developments for DataCentres

Power Electronics Reliability in Outdoor GridConnected Systems

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

Low Voltage DC Grids for Industry and Office

Capacitors in Power Electronics

RTFHIL Testing of Power Electronics Converter and Drives Systems

Condition & Health Monitoring in Power Electronics

Sinter Technology in Power Electronics

Materials Innovations for Advanced Power Packaging

Eco-Design Approaches of Power Electronics free download of presentations

Medium Voltage Power Electronics for ECPEmember companies on

Power Semiconductor Robustness (Short Circuit Handling, www.ecpe.org/membersarea
Cosmic Ray Immunity)

DDy DDy D> D D> D>y D> D> P

>\

DC Circuit BreakerOTechnologies & Applications A 2 days and about 20 speakers
A 70 080 % industry participation
All up-to-date topics, programmes and registration: www.ecpe.org/events A 3 seats free of charge for members

ECPE e.V.pPecember 25 17


http://www.ecpe.org/membersarea

[FLFE  ECPE Tutorials
S Education and Advanced Training

Range of recent topics :

A Corrosion in Power Electronics

Digital Control | Modelling and Feedback Design in Stat&pace

EMC in Power Electronics

EMCOptimised Design Parasitics in Power Electronics)

GaN-based Power Electronics

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

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 | & Il

Testing and Electrical Characterization of Power Semiconductor Devices

free download of presentations
for ECPEmember companies on

Testing Automotive Power Modules acc. to the ECPE Guideline AQG 324 www.ecpe.org/membersarea
Thermal Engineering of Power Electronic SystemsPart | & Il

Use and Assessment of Power Device Models in PE Simulation

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

> D> D> D> D> D> D> D

A Classroom atmosphere
All up-to-date topics, programmes and registration: www.ecpe.org/events A Reduced fee for members and CCs

ECPE e.V.pecember 25 18


http://www.ecpe.org/membersarea

FLPE ECPE TutoriaProgramme
A . Brochure

ECPE e.V.pecember 25

[ELPE

ECPE Tutorial
Programme

ECPEtutorials are dedicated to youngengineersor those new in the field of
power electronics. Theyusually getin contact with ECPEtutorials because
they are told by their colleagues or company.

Usethe ECPE Tutorial Programméo bring your team forward, too!

download on
WWww.ecpe.org/events

Have a look on the ECPE TutoriaBrochure and learn more about:
A Targetgroups

A Contents

A Relatedtopics

A Team ofspeakers

19


http://www.ecpe.org/events

FLPE

FLFE

network research events

ECPE Online Course

The ECPE Online Course on Power Electronics

is built up in

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
as well as a script on fundamentals and theory of power electronics. The
Course on electronic power conversion is basically structured in DC-DC,
AC-DC, DC-AC and AC-AC power conversion and also some new
modules in the range of EMC.

Feedback from the users of the Online Course is welcomed. Please send
your comments to info@ecpe.org.

The Online Course has been developed under license of ETH Zurich,
Power Electronic Systems Laboratory.

Limitations of Liability and Disclaimer of Warranties +

*« DC/DC

o

o

o

]

-}

Spectrum / Filtering, of Square Wave

Efficiency and Losses
Control of Switching Behavior (MOSFET)

passive Components / Filter Circuits

Thermal Design

LC Resonant Circuit State-Plane Tra)
ul Constant / Load Variable
u1 Variable / u2 Controlled

Dynamic Behavior

Boost Converter - ul Variable / u2 Controlled

Boost Converter - Root Locus Diagram, RHP-Zero

ectory (uZi-Diagram)

ECPE e.V.December 25

www.ecpe.org/onlinecourse

eLearning Tool

for ECPE Industrial Members
and Competence Centres
(free of charge)

ECPE Power Electronics Online Course

Magnetizing Current

Overview

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

Filters in m topology are very sensifive to magnetic coupling. As the difference in
interference levels between the input and culput capacitor of the filter is very high, very
low coupling between the magnetic stray fields of both is sufficient to severely influence
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 hetween the input and output capacitor are enough fo reduce the filter
equals a ten time higher noise at the filter output.

15 have to be taken: The layout of the current path for high
ned for low stray inductance. This is mainly done by

his is not perfectly possible there will be remain stray fields
3 Therefore th i should be placed
in orthogonal orientation to each other.

ut capacitor are coupled. The coupling factor can be
00%:. The influence to the noise spectra can be observed in
Is case there is no stray capacitance at the output side
mon mode noise produced. because this coupling behwsen
er mode noise can not have any influence to

High Side

Commutation

uNR uN8 uNT iNR

11
Ll

ik} ul}

ing Separarod

uNR ulk uUR

Operation +

20
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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.

ECPE Job Forum
Join the next generation of
power electronic experts

LOGIN Join ECPE Network

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

‘Automotive Power Module
Qualification' and 'Power
Semiconductor Reliability for
Railway Applications’.

more. All employee from ECPE
Europe. Have a look to find your Member Companies can register
for the Members Area.

workshops and tutorials for the field of power electronics in
young engineers from industry

and academia. new job!

ECPE e.V.December 25

v v D

v v > Dy Dy D

WWW.ecpe.org

ECPECalendar of Events
List of PEConferences and Events

Cluster Calendar of Eventswith workshops and
tutorials in Germanlanguage

ECPE Network News

Job Forumwith open positions

ECPE Working Groups

List of European Research Calls
ECPE Roadmaps andtrategyPapers

ECPE Members Are®access for all employees of
ECPE Member Companies and Competence
Centres

21


http://www.ecpe.org/onlinecourse

/:I_F £ Content

The ECPE Network
ECPE Organisation

ECPE Networkinternal Joint Research Programme

D> D> D>y D

Education and AdvancedTraining

>

Public Relations in Power Electronics
ECPE Joint Stand at PCIM Europe
- x:lrkd &kdf kbbop / bbabag

Power Electronics Conferences in Europe

Awards
A ECPE Working Groups
A ECPE Programmes

ECPE e.V.December 25
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FLFE.  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.

The meeting point for
ECPE Network Members

| at PCIM Europe Exhibition!
. 40 HF THE

23

9 O11 June 2026 | Nuremberg, Germany
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http://www.ecpe.org/pcim

[LFE ECPEProgrammex : | r kd &kdf kbbop /bbabag
S ECPE Students Day at PCIM Europe Exhibition

On 39 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.
TheECPE Students Day at PCIM gives the possibility to visit t
exhibition and ECPE Member Companies.

ECPE e.V.December 25



[LPE ECPEProgrammex : | r kd &kdf kbbop /bbabag
S European PhD School in Gaeta (Italy)

The European PhD School on 'Power Electronics, Electrical Machines,
Energy Control and Power Systems' is jointly organized by University of www.ecbe.ora/nhdschool
Cassino and ECPE in cooperation with IEEE PELS. It's an unique event in ' o
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 O30 May 2025
Gaeta Castle, Italy

For further information ;f o
please contact %}
christian.manneschmidt@ecpe.org @es

ECPE e.V.pecember 25


http://www.ecpe.org/phdschool

ELPE

In the Job Forum orwww.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
student positions for practical trainings, master thesis or working

students.

During PCIM Europethe ECPEjob forum gets analog with the ECPE

Job Board.

Publishing openpositions is free for ECPE Member Companies

ECPEProgrammex : |
Job Forum on www.ecpe.org

r kd

www.ecpe.org/jobs

and Competence Centres.

ECPE e.V.pecember 25

’ MITSUBISHI
A¥ . ELECTRIC

OPAL-RT

TECHNOLOGIES

- SAFRAN

N

HUAWEI

&kdf kbbop

/| bbabad

Researcher in the fisld of Power Electronics - [ (myffd)

Mitsubishi Electric R&D Centre Europe

eeeeeeeeeee

Technician for Power Electronics

Chemnitz Power Labs

Chemnitz, Garman
08-08-2023

Field Application (m/f/d)

Opal-RT

Nuremberg, Germany

01-08-2023

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

Safran Tech

Toulouse, France
10-07-2023

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

Huawei

Nirnberg, Germany
30-06-2023
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FLFE European Power Electronics Conferences

ECPEsupports conferences and further events with focus in power electronics.
Upcoming events and opencall for papers are published on the ECPEwebsite.

Call for Papers
14t International Conference
®. on Integrated Power
E E | DPC M Electronics Systems
‘ Electric Drives pC| m - 3 Octok

www.ecpe.org/conferences

Production EUROPE
Conference

I
for Pow
Renew:

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

Pilsen, Czech Repub

TR o PeEDG 2@z2a ECCE SWGP@

11 - 12 June 2025 | Turin, Italy

ENERGY CONVERSION CONGRESS & EXPO

35 European
Symposium on
Reliability of IF./®==" Electronics n
Electron Devices, ¢S System-Integration @
Failure Physics T C _ Technology - Ja,,,

L. :-: o Conference

and Analysis 31 Aug 4 Sept., Blrmmgham, UK

Newcastle
FLFE Un1vers1ty N"évti':r'ulgham i;xi
ECPE e.V.pecember 25 o o



http://www.ecpe.org/conferences

JFLPE ECCE Europe Conference

Jointlyorganisedby ECPE and IEEE PELS

ENERGY CONVERSION CONGRESS & EXPO

I ﬁ September 2-6, 2024
‘.l Darmstadt, Germany

IEEE POWER
ELECTRONICS SOCIETY

©' DARMSTADT

ENERGY CONVERSION CONGRESS & EXPO

BCCE Sue;

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.

www.ecce-europe.org/2025

((JDWQPQ/ General chairs:

Volker Pickert Pat Wheeler
Newcastle University University of Nottingham

'\_

31 Aug 4 Sept., Blrmmgham, UK

2=Newcastle
University
UK | Malaysia | Singapore

University of

Nottingham AL

ECPE e.V.pecember 25
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FLFE. EccE Young Engineer Award

ECPE Young Engineer Award @edicated to
outstanding contributions of engineersunder
30 presented at ECCE Europe & CIPS
Conferences.

Ii&mpe,
gt 'x * :

ECPE Young Engineer Award

to
Yousef Nazih Abdelhamid Abdelaziz
University of Strathclyde, Glasgow
United Kingdom

[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

for the outstanding paper presented at the ECCE Europe 2024
entitled

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

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

Disseldorf / Germany, 14 March 2024

ECPE e.V.December 25 29



[FLFE  Semikron Danfoss Innovation and Young Engineer Awards
S organized by ECPE

TheSemikron 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 Eheopean
ECPE Network.

SEMIKRON rAF
Winner of the Semikron Danfoss Innovation Award 2025 DANFOSS EL

This year the jury has decided to give the SEMIKRON Innovation Award g
a research team fromLeibniz University Hannover, Germangomprising
Niklas Himker, Georg Lindemann, Viktor Willich and Axel Mertenfr
their joint work on an@elf-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 goeXtdu Renfrom B . MR ETY 8
University of Cambridge, United Kingdonfor his work on>Highly Efficient N '
and Compact 4: 1 Bus Converter for Nexgeneration Al Computing?

ECPE e.V.pecember 25 30
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FLFE.  Content

The ECPE Network
ECPE Organisation

ECPE Networkinternal Joint Research Programme

Education and AdvancedTraining

> > D>y D> D

Public Relations in Power Electronics
ECPE Working Groups
- Automotive Power Module Qualification Guideline (AQG 324)

>

- Power Semiconductor Reliability for Railway Application

A ECPE Programmes
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ECPE Working Group AQG 324

WG Organisation and Members

WG Chairman:  Martin Rittner (Robert Bosch)

Vice Chairmen: Markus_Thpben (_UAS Dortmund) AQG324: Chairmen
Peter Dietrich (Richardson RFPD) Dr. M. Rittner (Bosch)
Frank Heidemann (N | /S ET) Prof. M. Thoben (UAS Dortmund), P. Dietrich (Richardson RFPD), F. Heidemann (SET)

WG Members: > 30 industrial members incl. OEMSs, tier 1 Core Team: Chairmen, Sub-Group-Leaders, OEM representative
suppliers, power semiconductor and module

manufacturer, test equipment supplier SG1 Endurance Tests (HTxy)
S. Schmitt (Semikron-Danfoss)
(o SG2 Power Cycle Tests (PCT)
A.alpitronic AT&S m W \‘1 s DENSO @pDvyNeX M. Tuellmann (Infineon)

power labs
. : SG3 Scope & Advanced AIT
- . itachi ( i Littelfuse ———
E Fuji Electric Heraeus @ Hitachi Energy g'é HUAWEI @& HYUnDAI Inflneon, % W. Jakobi (Infineon), proxy: G. Farkas (Siemens Dig.)
A MAGNA Mercedesbenz  MinebeaMitsumi é?ﬂ[rssch:l%%%”' nexperia onsemi Panasonic SG4 Insulation & Environ. Tests

Dr. S. Thiemann (Valeo eAutomotive)

SCHAEFFLER  SCHLETZ@®

; ’ RichardsonRFPD ) BOSCH
PE-SYSTEMS a ~N -
PoRScHE nvented forlite GaN Task Force
TOSHIBA TOYOTA Valeo Vis|C P. Dietrich (Richardson RFPD)

!I S E T SI E M E N S "I Leading Innovation 22> = " © T T & N 0 =

is now 1Mt
life.augmented

A
e .
@ @ ‘vom, Wolfspeed. ELEKTRONIK
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/f'-'L'FE ECPE Working Group AQG 324
A . New Release 4.1/2025rom 31 March 2025

ECPE Guideline AQG 324 Release 04.1/2025
AQG 324
E? [FE Annex SiC__ Qualification of SiC-based power modules (normative)
1 Scope (Annex SiC) 76
2 Overview (Annex SiC) 76
3 Referenced standards (Annex SiC) 76
4 Terms and definitions (Annex SiC) 77
C 5 General part (refer to base document) 78
ECPE Guideline AQG 324 part (refer fo
6 Module test (Annex SiC), 79
Qualification of Power Modules for Use in Power Electronics 7 Characterizing module testing (refer to base document)___........ 82
Converter Units in Motor Vehicles 8 Environmental testing (refer to base document) 83
9 Lifetime testing (Annex SiC) 84
9.1 Use of generic data 84
92 QL-01 Power cycling (PCsec) 84
9.3 QL-02 Power cycling (PCmin) 91
b\'\c 9.4 QL-03 High-temperature storage (HTS) 98
-\ 8} 95 QL-04 Low-temperature storage (LTS), 99
. \ e 9.6 QL-05 High-temperature reverse hias (HTRB) 99
elin n : gh-temp
GU‘d aaple OF 9.7  QL-06 High-temperature gate bias (HTGB) 101
CP \\a
en N e 9.8 QL-07 High-humidity, high-temperature reverse bias (H*TRB) 101
dooum E\Nebs\ 9.9  QL-08 High-temperature forward bias (HTFB) 102
ECP 9.10 QL-09 Dynamic gate stress (DGS), 102
9.11 QL-10 Dynamic reverse bias (DRB) 105
9.12  QL-11 Dynamic high-humidity, high-temperature reverse bias (dyn. H*TRB)_.__._... 108
Annex GaN __(to be added in a future release
Release no.: 04.1/2025 Annex | Normative supplements
Release date: 31.03.2025 Annex LA Test flow chart
Contact: ECPE European Center for Power Electronics e.V. Annex 1.8 Deita qualification matrix
Dipl.-Phys. Thomas Harder Annex |.C Documentation of tests

ECPE e.V.pecember 25



[FLFE  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)
PowerSemic: Rolling Stock/  Infrastructure: Oskar Schuster (Siemens) WV, oralrailway -reliabil
Converter: :
A\ IR ED with download area

FIpEp

ALSTOM DB

Hitachi Energy . .
® In cooperation with the

(rn'ﬁneon Power?':, European projects PINTA
' Automatwn; @ (ShiftzRail 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

inininin hrough Innovation

MinebeaMitsumi
Passion to Create Val

‘alue through Difference
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[FLFE  ECPE Guideline
> PSRRA 01 Railway Applications HYH3TRB tests 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 01 model shall be established.
3. Agreement on a changed High Voltage H3TRB Tests (H3TRB)

Railway Applications

HV-H3TRB tests for Power Semiconductor A steady-state temperature, humidity and
voltage bias test for the evaluation of the L — :
behavior of non-hermetic power electronic =~ = s 4
IGBT andSiC MOSFET modules for the use |« wemer T :
aomaro:  osomaca in rolling stock applications agreed by the . o, ;
e cone coen cone o oo o semiconductor suppliers and converter B :
manufacturers. The ECPE Guideline is a i o :

Email chris. Idi

Phone (+4§)09u11 8:(0)268.3;) pu bI iCly accessi b | e d OCU m e nt ] 2: ACCEPLANCE CILEMIA «....vvvvveverrasreseesrissssesssesssessesssessesssessssssssssssssenssssssessssssessssssssnssessend 6

Test duration
6.6 Ramp-up

6.7 R BTN - O v s s S A L R N R S A A Qe G 8
6.8 Stabilization phase after the test........ 5 8

ECPE Working Group i .
Power Semiconductor Reliability for Railway Application - PSRRA 7 Diagram index 9

8 Table index 9
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EL_‘FE ECPE Guideline

PSRRA 02 Railway ApplicationsHTG-CRB (Humidity Temperature Cyclin@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.

———— 3. Agreement on aHumidity Temperature CyclingOCold Reverse Bias (HTC
HTC-CRB (Humidity Temperature Cycling - Cold Reverse CR B) test.
Bias) test for Power Semiconductor

This document describes a Humidity S ,
Temperature CyclingOCold Reverse Bias = »
Gbi S el kb (HTGCRB) test for the evaluation of the g i :
Cuomroseter behaviour of nonthermetically sealed A=, ;
v 8015108 power electronic IGBT and SiC MOSFET C rmom———ro :
modules for the use in rolling stock T e e
applications, as agreed by the 214 s oo st :
semiconductor suppliers and converter e
ECPE Warking Group manufacturers. The ECPE Guideline is a B S -

Power Semiconductor Reliability for Railway Application - PSRRA

publicly accessible document. e “
ECPE e.V.December 25 : e q %




/:I_F £ Content

> > D> > >y D> D

The ECPE Network

ECPE Organisation

ECPE Networkinternal Joint Research Programme

Education and AdvancedTraining

Public Relations in Power Electronics

ECPE Working Groups

ECPE Programmes

- ECPERoadmapping x - b*a " mmi fSIC& GdNdk p
- International Cooperations (with Japan, US)

- Sustainable Power Electronics (LCA, Eco -Design)
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JFLPE

ECPE Roadmag’rogramme

Power Electronics 2025

Scope

Present
situation

SWOT

Strategic
Goals

ECPE e.V.pecember 25

Strategic
Actions

Roadmap

Research and Technology Roadmaps are an important strategic tool to identify
and guide a mainstream for medium to long term research. ThePower
Electronics 2025 Roadmaps will be the key element of the ECPE Strategic
Research Agenda.

Objectives:
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
model shall be established.
3. Agreement on a changed High Voltage H3TRB Tests (HZTRB)

Structure: three application-related LI
roadmapping teams Technology Milestones
g after Switches and Topologies:
. £ Magnetics, 3D Packaging &
Power Supplies (low power) £ System Integration and EMI
& are the main issue of the next decade
. . . Wide Bandgap Devices + Systems
Automotive & Aircraft (medium power) + Costs
High Power Density/Temp. z
- - - Super-lunction Technol. ’,"’
Electronic Power Grids (high power) it power
Modelling & Simulation 4 -
-
PowerMOSFETs/|GBT: -~
owgrcuit Topsologiei /
Modulation Concepts
Control Concepts / Paradigm Shift:
- from Converters to Systems
/ - from Inner Function to Interaction Analysis
- from Power to Energy
*
TTET] Dobtrmory o Systems 2015 2025

38



FLPE ECPE Roadmap’rogramme
A WBG- Lead Applications forSiC & GaN

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

A  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.

A 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 Roadmanp Worksho Roadmapvalidation with
T P P Roadmap Survey application experts
e ws Roadmap Conclave T:z," :
e BN
=]
TR —+ ¢ —
[P} (=] (=]
i >
2016
39
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ECPE RoadmapProgramme
WBG- Lead Applications forSiC & GaN

Example from Automotive

SiC MOSFET

650V

GaN
(o)

I I I © ECPE 2018

>
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