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Abstract  

Power electronics is everywhere in our daily lives, with applications ranging from renewable 
energy and data centers to portable and biomedical electronics. These applications all require 
power electronics to offer high performance, small physical size, high reliability, and low cost. 
Traditionally, it has been preferable to implement power electronics with topologies that have 
low component count and simple controls. However, these designs require substantial energy 
storage and bulky passive components, and are reaching their fundamental limits with 
decreasing marginal performance gains. Moreover, they do not leverage the dramatic 
advances that have been made in semiconductor materials and integrated circuits. With the 
advent of wide-bandgap semiconductor materials, and the exciting opportunities offered by 
emerging high-impact applications, sophisticated and modularized power conversion 
architectures are becoming extremely attractive. 
This talk will present three novel power electronics architectures developed for three 
important applications, including an electrolytic-free LED driver that promises substantially 
longer lifetime, a solar micro-inverter that delivers significantly higher efficiency, and a 
telecom power converter that realizes ultra-high power density. These three architectures 
extend the fundamental performance boundary of power electronics from three different 
perspectives, and are enlightening the path to much more sophisticated and modularized 
power electronics that will benefit a wide range of applications. 
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