
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Title: Optical investigation of secondary phases in Cu2ZnSn(S,Se)4 solar 

cells 

 

Summary: Cu2ZnSn(S,Se)4 (CZTSSe) is a p-type semiconductor which has 

been developed as an absorber layer of polycrystalline thin film solar cells. 

Generally, Cu-poor and Zn-rich compositions tend to give the highest solar 

conversion efficiencies. However, while making thin films to have such a precise 

composition, secondary phases are easily formed throughout solar cells. In this 

study, Selenium clusters, metal sulfates, and ZnS are located using Raman 

spectroscopy. Impact of such secondary phases to the cell efficiency and how 

they could be eliminated will be discussed. 
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