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Abstract

Abstract
With non-toxic and earth-abundant elements, kesterite-based Cu2ZnSnS4 (CZTS) semicon-
ductor materials have been extensively explored as an alternative to overcome the large
scarcity or toxicity issue of current CuInGaSe2 and CdTe. The highest power conversion
efficiency of solar cells based on CZTS materials has been hovering around 9.2 % which
are significantly lower than that of CIGS (22.6%) and CdTe (22.1%), mostly because of low
open circuit voltage (Voc). Thus, a lot of efforts have been executed to decrease Voc deficit,
especially the controlled crystallization of CZTS amorphous thin film, including the phase
formation dynamics during processing, annealing, or re-crystallization. [1]

In this work, we report the thermal induced crystallization and performance of CZTS thin
films prepared by puled laser deposition (PLD)[2]. Firstly, the flat, compact and uniform
amorphous CZTS thin film with stoichiometric can be prepared by our optimized PLD
method. Then the influence of post-sulfur annealing temperature on the microstructure,
composition, the electrical and optical properties of CZTS thin films has been established.
Well-crystallized CZTS films at 600◦C showed the compact grains with a bandgap of 1.48eV
and a high absorption coefficient of 105 cm-1 in the visible region. These interesting features
have been used in the prototype photovoltaic devices with a conversion efficiency of 4.2 %.
These are the first results concerning the use of our optimized PLD CZTS films for photo-
voltaic application and further improvement of device performance is expected.[3]
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