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Investigation of high efficiency in Cu2SnS3 thin film solar cells

UCHIMURA Tomohiro!, ARAKI Hideaki?, NAKAMURA Shigeyuki®, and AKAKI Yoji*

(Accepted September 27, 2021)

Abstract In this study, we investigated the effect of H2S concentration on Cu2SnSs (CTS) thin films and the film
thickness of CdS buffer layer to further improve conversion efficiency. CTS thin films were fabricated by sulfurization

of Cu/Sn/glass stacked precursors deposited by a vacuum evaporation. After deposition, the precursor was crystallized

by annealing in H>S atmosphere for 20 minutes at 500 °C. The H>S concentration was changed from 2 to 6%. From Hall

effect measurement, the highest mobility and lowest carrier density were obtained at the H>S concentration of 2%. For

examination of CdS thickness, thin films were prepared by changing deposition time from 10 to 16 minutes using the

chemical bath deposition method. The highest conversion efficiency of 1.16% was obtained at for 14 minutes. It is

considered that the leakage current decreased due to the increase in film thickness.
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Fig. 1 XRD patterns of CTS thin films prepared
at different H>S concentrations
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Fig. 2 CTS (-133) and SnS (110) intensity of CTS thin
films prepared at different H>S concentrations
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Fig. 3 Composition of CTS thin films prepared
at different H»S concentrations
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Fig. 4 Surface SEM images of CTS thin films
prepared at different H»S concentrations
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Fig. 6 Cross sectional mapping of CTS thin film solar
cells with varying deposition time of CdS thin films
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Fig. 7 Cross sectional mapping of CTS thin

film solar cells with varying deposition times
of CdS thin films
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Fig. 8 I-V curve of CTS thin film solar cells

with varying deposition times of CdS thin

films
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Fig. 9 Device performance of CTS thin film
solar cells with varying deposition times of CdS
thin films
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Fig. 10 EQE of CTS thin film solar cells with
varying deposition times of CdS thin films
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