
 

  

 
Summary 

Crystalline structure represents thermodynamically stable configuration of all solid-state materials. 
Among them, semiconductor crystals represent a unique family of material of which all transistors are 
made. It serves as the bedrock of the information network that has become an inseparable part of our 
daily lives. Modern transistors are often built into thin films of semiconductor epitaxially grown over 
substrates of different materials. Lattice mismatch leads to crystalline defects noticeably dislocations 
which in turn impact negatively on transistor performance. The challenge is especially severe in the 
family of semiconductors known as wide bandgap semiconductors uniquely suited for power switching 
applications (the technology backbone of power grids, and hybrid and electric vehicles).  
In this talk, I will present a review of the knowledge background regarding to dislocation dynamics in 
semiconductors heterostructures, their electrical activities, and the ways they could potentially impact 
transistor performance. Emphasis will be placed on dislocations in group-III nitrides (GaN, InN, AlN, and 
alloys of them). Some of the approaches aimed at reducing the impact of dislocation to group-III nitride 
device performance will be discussed. One such approach developed by my group at UCLA and 
employed in a Nagoya University-UCLA collaborative research will be presented together with some of 
the recent experimental results. (Talked in English) 
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