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Fig.1 Normalized resistivity of the group 4 metal
thin films as a function of substrate
temperature normalized to melting point of

Fig.2 Band gap of Cu,ZnSnSsthin films sputter-
deposited at various substrate temperature in
Ar and Ar-10%H2 discharge gases.

each metals. Thin films were deposited from
metal targets by sputtering in Ar discharge
gas.

CuZnSnS, thin films were deposited from
Cu2ZnSnS, sintered ceramics target by
sputtering with a hot wall reflector equipped
between the cathode and substrate.



