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Abstract 

Recent progress in the understanding of properties of complex semiconductor materials has 

opened new possibilities for designing semiconductor materials with the electronic band 

structure optimized for specific device applications.  In this talk I will give an overview on our 

recent research on novel semiconductors for solar power conversion devices, including group 

nitrides, highly mismatched alloys and transparent conductors.  The potential applications of 

these materials for solar energy conversion devices, including multijunction and intermediate 

band solar cells and photoelectrochemical water splitting will be discussed.  In particular, I will 

focus on our recent efforts on the development of transparent conductors for full spectrum 

photovoltaics.  We found that with appropriate intentional doping, cadmium oxide can be an 

ideal uncompensated material with extremely high mobility (>150 cm
2
/Vs with n~ 10

21
/cm

3
) and 

hence high conductivity (>10
4
 S/cm).  In addition, an excellent transmission window in the range 

from 400 to >1500 nm can be achieved. These properties make CdO an appropriate TCO for 

photovoltaics with low band gap absorbers including Si and high efficiency multijunction cells.   
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