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The thin-film photovoltaic absorbers (CdTe and Cu(In,Ga)Se,) can achieve solar conversion efficiencies of up to 20% and
are now commercially available, but the presence of toxic (Cd,Se) and expensive elemental components (In, Te) is a real
issue as the demand for photovoltaics rapidly increases. To overcome these limitations, there has been substantial interest
in developing viable alternative materials, such as Cu,ZnSnS; (CZTS) is an emerging solar absorber that is structurally
similar to CIGS, but contains only earth abundant, non-toxic elements and has a near optimal direct band gap energy of
1.4 - 1.6 eV and a large absorption coefficient of ~ 104 cm’. The CZTS absorber layers are grown and investigated by
various fabrication methods, such as thermal evaporation, e-beam evaporation with a post sulfurization, sputtering,
non-vacuum sol-gel, pulsed laser, spray-pyrolysis method and electrodeposition technique. In the present work, we report
an alternative aqueous chemical approach based on chemical bath deposition (CBD) method for large area deposition of
CZTS thin films. Samples produced by our method were analyzed by scanning electron microscopy, X-ray diffraction,
transmission electron microscopy, absorbance and photoluminescence. The results show that this inexpensive and relatively
benign process produces thin films of CZTS exhibiting uniform composition, kesterite crystal structure, and some factors
like triethanolamine, ammonia , temperature which strongly affect on the morphology of CZTS film.
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