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Welcome to
Therminic 2021

This 27" edition of THERMINIC is again the main European event for academics
and industry to share recent advancements in thermal issues of electronics and
microelectronics, including problems of nano-scale heat-transfer, thermal modeling
and simulation and characterisation issues e.g. in solid-state lighting as well as
cooling issues of power electronics.

Following the workshops held in Grenoble (1995), Budapest (1996, 2000, 2007,
2012 and 2016), Cannes (1997 and 1998), Rome (1999), Paris (2001, 2011 and
2015), Madrid (2002), Aix-en-Provence (2003), Sophia Antipolis (2004), Belgirate
(2005), Nice (2006), Rome (2008), Leuven (2009), Barcelona (2010), Berlin (2013),
Greenwich (2014), Amsterdam (2017), Stockholm (2018) and Lecco (2019), the
workshop took place virtually in 2020 for the first time due to the pandemic, with
the workshop’s mission control room set in Berlin, Germany.

With the world still within the grip of the coronavirus, it has unfortunately beco-
me clear in recent months and weeks that we will still not be able to hold a live
THERMINIC Workshop this year. For this reason, and with the good experience of
last year, we have decided to carry through THERMINIC again as an online event,
combining pre-recorded video presentations with an exciting and interactive digital
conference format.

So this year we are staging a workshop which features once again a strong techni-
cal program, encompassing 14 live presentations organised in 5 oral sessions and
four pre-recorded presentations introduction sessions, plus four vendor talks. More
than 100 conference delegates from 23 countries are joining us this year.

Again we offer a proceedings volume for download. As you will see, it includes all
the sessions and presentations as you would expect.

As we have again decided to run the live part of the conference within one day,
we have reserved the intro to the conference for one industrial keynote lecture.
We have the pleasure to welcome Dr. Markus Klingler (Robert Bosch GmbH), who
will showcase future trends and challenges in power electronics for battery electric
vehicles.
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With the event being virtual, | am very sorry indeed that we cannot invite you to
a social event or cocktail dinner as it has been the tradition of previous Therminics
for more than a quarter of a century. We all do hope that we can go back to this
next year.

Our thanks go to the authors for their presentations and to all reviewers as well

as to the members of the scientific committee for soliciting and selecting the

right mix of contributions. We are also very grateful to our industry sponsors for
their support of THERMINIC 2021 who stayed faithful to us throughout the last
two years affected by corona. Last but not least, we would like to thank the teams
from Fraunhofer ENAS, Berliner Nanotest & Design GmbH, BTU Cottbus and mcc
Agentur fir Kommunikation GmbH for all their help in the organisation of THER-
MINIC 2021.

We look forward to an inspiring day online with you at THERMINIC 2021 this year.

Bernhard Wunderle
Program Chair
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Premium
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HUAWEI | Founded in 1987, Huawei is a leading global provider of information
and communications technology (ICT) infrastructure and smart devices. We have
approximately 197,000 employees and we operate in over 170 countries and re-
gions, serving more than three billion people around the world.

Huawei's mission is to bring digital to every person, home and organization for a
fully connected, intelligent world. To this end, we will: drive ubiguitous connectivi-
ty and promote equal access to networks to lay the foundation for the intelligent
world; provide the ultimate computing power to deliver ubiquitous cloud and in-
telligence; build powerful digital platforms to help all industries and organizations
become more agile, efficient, and dynamic; redefine user experience with Al, offe-
ring consumers more personalized and intelligent experiences across all scenarios,
including home, travel, office, entertainment, and fitness & health.

https:/www.huawei.com

SIEMENS — MENTOR | Mentor is a Siemens business. Mentor's Mechanical Ana-
lysis division leads the market in electronics thermal design software. Our team are
at THERMINIC to discuss thermal design, thermal characterization and reliability
requirements and are happy to answer any questions about these topics. More
information on Mentor Graphics Simcenter products, including Flotherm V12,
Flotherm XT, T3STER and a range of Industrial POWERTESTER solutions for active
power cycling of high-current devices like IGBTs and MOSFETs, is available at our
booth.

www.mentor.com/products/mechanical

13



Proceedings Therminic 2021

5& 6SigmaET

by Future Facilities

@ NANOTEST

14

Supporters

6SigmaET | 6SigmakT is a thermal modeling tool that uses advanced computatio-
nal fluid dynamics (CFD) to create accurate models of electronic equipment. De-
signed specifically for the electronics industry, our software ushers in unparalleled
intelligence, automation and accuracy to help you meet your requirements and to
help you overcome thermal design challenges. Thermal simulation is a key element
of the engineering design process. Our software enables you to create and solve
models quickly, verify electronic designs before manufacturing, and optimize the
best thermal performance while reducing your time to market. This level of intelli-
gence and automation enables designers to spend more time on design, and less
time on software operations.

https://www.6sigmaet.info

NANOTEST | The Berliner Nanotest und Design GmbH is German engineering
company with scientific lab that provides services and products for thermal cha-
racterization and to measure, improve and maintain reliability. For all facets of the
electronics industry, from RF to high power, from automotive to space applicati-
ons, Nanotest supplies solutions that empower material and system manufacturers
to improve their products’ quality, performance and reliability.

Nanotest products are highly scientific, yet convenient stand-alone systems that
offer a wide range of features, from simple single measurements to partly auto-
mated series testing, aging investigations and failure analyses. By staying active in
research and keeping a close link to various institutes and universities, Nanotest
solutions are always up-to-date with latest scientific and methodological develop-
ments and offer the edge over other comparable solutions.

https:/nanotest.eu
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