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Abstract

Modified stacking sequence of precursors and pre-annealing
process on Se vapor at low temperature were applied to Cu(ln,Ga)Se2
(CIGS) solar. The remarkable improvement of efficiency 12.27 % and
open circuit voltage (0.41 V to 0.53 V and further 0.56 V) comes from a
compact, smooth microstructure, and modified depth profile of Ga with
suitable thickness of CuGa multi-stacking layers in the top of precursors
as well as surface bandgap enhancement via pre-annealing process
without Se vapor followed by a specific non-toxic hydrogen-assisted
solid Se vapor selenization process. Furthermore, we also modified high
quality Mo bottom electrode with low resistivity and well adhesion with
glass substrate as well as ITO layer with extremely low sheet resistance
and high transmittance. Thus, through a novel plasma-enhanced Se
vapor selenization process, the CIGS solar panel with >14% conversion
efficiency is achieved. The senelization technology has transfer to
Syskey. The CIGS solar cell platform has supported the research of
academic and industry and international collaboration of Caltech (USA).
Based on the module technique above, we have preliminarily
demonstrated the CZTSSe solar cell efficiency of 2.28 %.

Keywords: thin film solar cell, plasma assisted selenization
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