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Getting to know LLC resonant converters: a guided 

tour through modeling, design, control and practical 

issues. 

 

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

 

Claudio ADRAGNA 
STMicroelectronics 

Via C. Olivetti, 2 
Agrate Brianza (MB), Italy 
claudio.adragna@st.com 

+39 039 6035097 

Francesco GENNARO 
STMicroelectronics 

Stradale Primosole, 50 
Catania, Italy 

francesco.gennaro@st.com 
+39 0957404481 

 

Scope and Benefits: 

The LLC resonant converter is perhaps today’s most popular resonant conversion topology, used to 

supply power to several mass-produced electronic devices in several markets. 

The field experience is consolidated, the technical literature is rich, and many IC manufacturers have 

dedicated control ICs in their portfolio. Despite that, designing and fine-tuning LLC converters is still 

considered a tough task.  Thus, a guided tour through their intricacies is deemed beneficial both to 

the neophyte and the experienced engineer: the first one will find that the LLC converter is a tamable 

wild beast, the second one will brush up a bit and maybe discover something that mom never taught 

them. 

 

Contents: 

The tutorial will cover from the basics (operating modes, soft-switching mechanism, first-harmonic 

approximation, etc.) to some advanced topics (design optimization, control methods, synchronous 

rectification, interleaving, etc.) using a design-oriented approach.  A few issues that the practicing 

engineer normally deals with when fine tuning and optimizing his/her design will be discussed in detail 

too. 

 

Schedule:  

Schedule is as follows: 

Monday, 6 September 2021  - Tutorial day  (Virtual) 
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09:30 - 11:00  Part 1: Introduction, Overview, Fundamental operating modes 

11:00 - 11:30  Coffee break 

11.30 - 13:00  Part 2: Design-oriented large-signal analysis 

13:00 - 14:00  Lunch break  

14:00 - 15:30  Part 3: Control methodologies and small-signal analysis 

15:30 - 16:00  Coffee break 

16:00 - 17:30  Part 4: Advanced topics, LLC design issues, Conclusion of tutorial 

 

Who should attend:  

The tutorial is recommended to all practicing power engineers interested in the LLC resonant 

converter: beginners will learn how it can be successfully designed and fine-tuned; experienced 

designers might refresh their knowledge and find food for thought to get the most out of their designs. 

Also graduate and PhD students concerned with modeling and control of power conversion systems 

might benefit from the tutorial. 

 

Technical Level:  

Beginners and advanced; knowledge of fundamentals of power electronics required. 

About the Lecturers: 

 

Claudio ADRAGNA, at STMicroelectronics since 1994, is a Company 
Fellow, the highest rank in STMicroelectronics’ Technical Staff, the 
scientific community that gathers the technical excellence of the 
Company. Expert of ac-dc and dc-dc power conversion, he has defined or 
supervised the definition of nearly a hundred products, contributing also 
to their market introduction. One of these is the L6599, the control IC 
that was a key player in the growth of the resonant conversion market in 
the second half of 2000s and that is a high runner still today. He is the 
author or co-author of over eighty publications and his contribution to 
innovation is evidenced by over two hundred international patents. 

  

 
 

Francesco GENNARO, graduated in Electrical Engineering in 1996 and 
pursued the Ph.D. in Electrical Engineering in 2000 both at University of 
Catania.  After a period as Associate Researcher at University of Catania 
and a period at University of Wisconsin, Madison (WI), USA, he joined 
STMicroelectronics.  Since 2015 he is a Principal Member of ST Technical 
Staff with expertise on SMPS and PV converters.  He is author of more 
than 40 papers on IEEE Journal, Conferences and other magazines and 
holds 6 patents on power converters and related solutions.  Currently, 
he is involved in the development of new and innovative solutions in the 
field of high efficiency converters, i.e. Data Center applications, and High 
Power/High Frequency converters using Wide Band Gap (WBG) devices 
and digital controllers. 

 


