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MULTI-OBJECTIVE AND HIGHLY PRECISE 

OPTIMIZATION OF ULTRA HIGH PERFORMANCE SIC 

AND GAN MULTILEVEL POWER CONVERTERS FOR 

FUTURE APPLICATIONS WITH SEVERE CONSTRAINTS 

 

Name(s) and Affiliation(s) of the Lecturer(s):  

 

Bernardo COUGO 
IRT SAINT-EXUPERY 
3 rue Tarfaya, 31405 

Toulouse, France 
bernardo.cogo@irt-saintexupery.com 

+33 (0) 5 61 00 05 55 

Hans HOFFMANN SATHLER 
IRT SAINT-EXUPERY 
3 rue Tarfaya, 31405 

Toulouse, France 
hans.hoffmann@irt-saintexupery.com 

+33 (0) 5 61 00 05 55 

 

 

Scope and Benefits: 

The objective of this tutorial is to give an overview on how to precisely and quickly optimize high 

performance converters using disruptive power semiconductor technology (SiC and GaN transistors) 

associated to multilevel topologies in order to achieve very high efficiency and power density.  

The audience will have an overview of not only the benefits but also the issues of using WBG 

components, and how to optimize each part of a converter in a precise but fast way, for a wide 

parameter variation range. The optimization approach shown in this tutorial as well as the different 

presented models could be used by users when designing their own High Performance WBG-based 

Power converters.  

 

 

Contents: 

Besides the general overview about SiC and GaN technology, we focus on the precise 

characterization of SiC and GaN transistors in order to evaluate their impacts in a power converter. 

Multilevel topologies and their impact on the system will be explained in details. Furthermore, 

precise (but fast) models for designing cooling system, input and output common and differential 

mode filters will be detailed, as well as the impact of PWM methods to increase even more the 

converter performance. 
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Schedule:  

Monday, 6 September 2021  - Tutorial day  (Virtual) 

09:30 - 11:00  Introduction - SiC and GaN Overview and loss calculation  

11:00 - 11:30  Coffee break 

11.30 - 13:00  Precise SiC and GaN Characterization – Multilevel Topologies 

13:00 - 14:00  Lunch break  

14:00 - 15:30  Input and Output, Differential and Common-Mode Filter Design 

15:30 - 16:00  Coffee break 

16:00 - 17:00  Heat sink and PWM method optimisation 

17:00 - 17:30  System Optimization and Conclusions 

 

 

 

 

Who should attend:  

The intention is to have an audience which has a basic-to-intermediate level of knowledge on power 

electronics, aiming to understand how SiC and GaN make a big difference when designing power 

converters for high efficiency and high power density applications. Optimization of each part of the 

converter (semiconductors, converter topology, heat sinks, input and output common and 

differential-mode filters, PWM method) will be presented as well as their precise models and their 

influence on the overall converter efficiency and power density. This tutorial is intended for 

academics and also engineers working in different industries. 

 

 

 

 

Technical Level:  

Beginners as well as experts in power electronics. 
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About the Lecturers: 

 

 

Bernardo Cougo received the B.S. degree in electrical engineering 
from the UFMG/Brazil, and at University of Texas at Austin/USA. He 
obtained his M.Sc. degree in electrical engineering from UFMG, and his 
Ph.D. degree from the Institut National Polytechnique (INPT), Toulouse, 
France, in 2010. He worked as a post-doctorate fellow at the PES 
Laboratory, at ETH-Zurich, in Switzerland and also at LAAS and LAPLACE 
laboratories in Toulouse, France.  His is currently working as a Senior 
Power Electronics Expert at the French Institute of Technology IRT 
Saint-Exupery. He has taught in different universities in Brazil and 
France, and he is currently a lecturer at ENSEEIHT/INP on subjects 
related to power electronics integration and Wide Bandgap 
semiconductors. He advises Ph.D. students and Post-doctorate fellows 
on research projects related to SiC and GaN module and converter 
design, mainly for aircraft applications. He has more than 60 
publications since 2008 about power electronics integration, multilevel 
converters and WBG semiconductor characterization and applications. 

  

 
 

Hans Hoffmann Sathler was born in Governador Valadares, Brazil in  
1991. He received the Bachelor's Degree in Eletrical Engineering from 
CEFET-MG, Brazil in 2015, the Master's Degree in Power Electronics at 
UFMG, Brazil  in 2017 and he is doing his Ph.D in Power Electronics  at  
Paris-Saclay University.  He is currently a research engineer at IRT Saint 
Exupery  and his research intersts include multilevel power converters , 
EMi filters design and wide-bandgap semiconductors. 

  
 


