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The Study on Cu2ZnSnSed4 Thin Films without Annealed Grown by
Pulsed Laser Deposition for Solar Cells
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The CuZnSnSes (CZTSe) thin films solar cell is one of the next generation candidates for photovoltaic
materials as the absorber of thin film solar cells because it has optimal bandgap (Eg=1.0eV) and high absorption
coefficient of 10* ecm™” in the visible length region. More importantly, CZTSe consists of abundant and non-toxic
elements, so researches on CZTSe thin film solar cells have been increasing significantly in recent years. CZTSe
thin film has very similar structure and properties with the CIGS thin film by substituting In with Zn and Ga
with Sn. In this study, As-deposited CZTSe thin films have been deposited onto soda lime glass (SLG) substrates
at different deposition condition using Pulsed Laser Deposition (PLD) technique without post-annealing process.
The effects of deposition conditions (deposition time, deposition temperature) onto the structural, compositional
and optical properties of CZTSe thin films have been investigated, without experiencing selenization process. The
XRD pattern shows that quaternary CZTSe films with a stannite single phase. The existence of (112), (204),
(312), (008), (316) peaks indicates all films grew and crystallized as a stannite-type structure, which is in a good
agreement with the diffraction pattern of CZTSe single crystal. All the films were observed to be polycrystalline
in nature with a high (112) predominant orientation at 20 ~26.8°. The carrier concentration, mobility, resistivity
and optical band gap of CZTSe thin films depending on the deposition conditions. Average energy band gap of
the CZTSe thin films is about 1.3 eV.
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