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5 E: New and BETTER is an extremely important philosophy for your research and thesis.
By “New”, it means new idea, new technology, anything that has not been proposed before. By
“BETTER”, it means that the new ideas you proposed is better in at least some aspects. The criteria
to evaluate if the new idea is significant is how much better it is as compared with the existing
solutions. The seminar will also discuss other strategies to improve your research capability and
how to write the best thesis you could possibly get. Using the development history of Charge
Balance Control (CBC) technology, this seminar will discuss some strategies to propose new ideas
and how to explore the significance of the new ideas. In addition, by focusing on New and BETTER



philosophy, a seemly simple circuit can increase the efficiency of an LLC converter from 95% to
95.8%.
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& 2. GaN switches can bring fast switching speed and lower conduction loss. The fast
switching speed is good for reducing the switching loss. Unfortunately, it brings high frequency
oscillation in hard switching converters. This seminar summarizes the features of the GaN switch
and the directions as how to take advantages of these features. The rest of the seminar focuses on
how to improve the performance of the commonly used LLC converters to meet the different
application scenarios, including for wide input voltage and output voltage variation range, method
high load current application, and high output power application. Current sharing and interleaving
using the switch-controlled-capacitor (SCC) technique and common inductor technique are
introduced. A technique to reduce the conduction loss of the Synchronous Rectifier (SR) of the
LLC converter is also introduced. Several hot applications, where LLC converter together with GaN
switches can bring significant benefits, are highlighted.
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7 4% 2L Digital control can significantly improve the performance of switching power converters.
This presentation is to introduce the digital technologies that can improve the steady state and
more importantly, the dynamic performance of DC-DC switching converters. At first, the digital
control techniques to improve the steady state performance of the switching converter, such as
light load efficiency improvement and optimal dead time adjustment to improve the heavy load
efficiency will be introduced. The emphasis of the seminar is how the digital control technologies
can be used to improve the dynamic performance of switching power converters. Auto tuning
technology is used to automatically design the digital compensation network to improve the
dynamic performance under unknown and/or large parameter variation conditions. Digital Charge
Balance Control (CBC) technology is proposed to achieve optimal dynamic performance that is
limited by the power converter parameters.



