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  ZnSnN2 (ZTN) is an element-abundant n-type semiconductor analogous to the traditional III-nitrides 

InxGa1−xN with great potential as a photovoltaic absorber, due to its direct bandgap, steep absorption onset, 

tunable properties by various approaches (like doping and cation disorder) and environmentally friendly 

[1-3]. Despite the intriguing possibilities of ZTN for a thin film absorber, its degenerate n-type carrier 

density and low mobility seriously frustrate the application of ZTN.  

  In this work, ZTN thin films with various cation compositions 

have been successfully synthesized on glass substrates by 

reactive magnetron co-sputtering. It is found that both the cation 

composition and the heat treatment have significant influence on 

the electrical properties of ZTN thin films. Non-degenerate ZTN 

thin films with rich Zn contents have been achieved by 

non-equilibrium deposition without intentional heating on the 

substrates, as shown in Fig. 1. Room temperature carrier 

concentration and mobility are 9 x 1017 cm-3 and 19 cm2/Vs, 

respectively. The electrical transport mechanism of ZTN thin 

films will be discussed via the electrical properties as a function 

of temperature. Finally, the performances of photovoltaic cells 

using non-degenerate ZTN thin films as absorbers are presented.  Fig. 1  Electrical properties of ZTN 

                                                      thin films as a function of temperature 
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