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ABSTRACT: In this paper, we compared the performance of Cu(In,Ga)(S,Se), (CIGSSe) thin film solar cell with CdS buffer layer
deposited by irradiating 365 nm UV light with 8 W power in Chemcial Bath Deposition (CBD) process. The effects of UV light irradiation
on the thin film deposition mechanism during CBD-CdS thin film deposition were investigated through chemical and electro-optical
studies. If the UV light is irradiated during the solution process, the hydrolysis of Thiourea is promoted even during the same time, thereby
inhibiting the formation of the intermediate products developed in the reaction pathway and decreasing the pH of the solution. As a result,
it is suggested that the efficiency of the CdS/CIGSSe solar cell is increased because the ratio of the S element in the CdS thin film increases
and the proportion of the O element decreases. This is a very simple and effective approach to control the S/O ratio of the CdS thin film
by the CBD process without artificially controlling the process temperature, solution pH or concentration.
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Fig. 1. Schematic of UV-CBD process equipment used in this
study
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Table 1. Current-voltage measurements of the highest-efficiency
devices in CBD-CdS process with and without 365 nm

UV light
Sample ID A B
UV light no UV 365 nm UV
Voc (V) 0.595 0.592
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Fig. 2. I-V curves for samples A and B
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and (b) external quantum efficiency of samples A and B
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Table 2. Average composition ratio of constituent elements of
CdS thin film according to UV light during CBD-CdS

process
Sample ID A B
UV light no UV 365 nm UV
Cd (at %) 44,882 45,284
O (at %) 8.603 7.590
S (at %) 46.515 47.126
S/ (S+0) 0.844 0.862
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Fig. 4. XPS Cd3ds; core level spectra measured (Cd) and fitted
(Cd-S, Cd-0O) for CdS thin films deposited under (a) no
UV and (b) 365 nm UV
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