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Growth of amorphous Zn-Sn-O buffer layer for CIGS solar cell
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Abstract  The fabrication of Cu(In,Ga)Se, (CIGS)-based solar cells using
amorphous Zn-Sn-O buffer layer grown by RF sputtering have been investigated.
Amorphous Zn-Sn-O is expected to improve the short-circuit current in the solar
cells owing to the absence of grain boundaries within the amorphous layer.
Amorphous Zn-Sn-O also have large bandgap, which can be controlled by
controlling the ratio of Sn/(Snt+Zn). A solar cell with the structure
ITO/Zn-Sn-O/CIGS/Mo/SLG was fabricated and its performance was estimated
by IV measurements. The short-circuit current for cells with a 200 nm thick
Zn-Sn-O layer was found to be higher than that for cells with a CdS buffer layer,
used as the reference cells; however, the conversion efficiency of Zn-Sn-O-based
cell was comparable with those of CdS-based reference cells. These results
represent the possibility of achieving a Cd-free CIGS solar cell.
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Fig.2 Absorption spectrum
of the Zn-Sn-O film
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Fig.3 Resistivity of the Zn-Sn-O films
as a function of Sn/(Sn+Zn)
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Fig.4 J-V curves of the CIGS solar

cells with Zn-Sn-O buffer layer and
1-ZnO/CdS buffer layer
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