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Copper sulfide-based coatings are widely studied for their use as absorber layer into

photovoltaic devices. Among the various compounds, Cu

2

ZnSnS

4

 (CZTS) exhibits a

narrow composition range. A small deviation from this stoichiometry may induce the

formation of binary and/or ternary phases. Since the occurrence of such phase lowers

the conversion efficiency of the cells, a detailed study of the properties of these binary

and ternary phases is required. This communication aims to bring relevant information

about the effect of the chemical composition of copper sulfide thin films on their

structural, optical and electrical properties.

The films were deposited on silicon and glass substrates by magnetron sputtering of a

CuS target. The total pressure in the deposition chamber was adjusted from 0.3 to 2

Pa using a throttle valve. As-deposited films are poorly crystallized as confirmed by

X-ray diffraction. An annealing treatment in air at 200 °C allows improving the

crystallization. However, an oxidation of the samples is evidenced when the annealing

temperature reaches 300 °C. However, no significant change is observed by Raman

spectrometry after such annealing treatments. The increase of the deposition

pressure induces a small variation of the film composition that does not influence the

structure. The film morphology is strongly influenced by the increase of the total

pressure. Optical properties of the films have been studied by UV-visible

spectrophotometry. A maximum of transmittance is observed in the visible range.

Finally using Hall effect measurements, we show that the copper sulfide films exhibits

metallic properties. The electrical and optical properties of CuS films clearly evidence

that the formation of this phase has to be avoided in CZTS-based solar cells.
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