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Examination of Cl-free coating solution for Cu,ZnSnS, thin films prepared by sol-gel
sulfurization method

RIAEAMR A RY: Bk
VeCRE JRK, B A, IR KKk
Kota Sakuma, Kunihiko Tanaka, Hisao Uchiki
Department of Electrical Engineering, Nagaoka University of Technology

Abstract Thin film solar cells with Cu,ZnSnS, (CZTS) absorber layer prepared by
sol-gel sulfurization had smaller F.F. and lower efficiency compared with those cells prepared
under vacuum processes. One of the reasons for the small F.F. is due to impurity in the CZTS
absorber layer because impurities promote recombination of photo-induced carriers. Our
CZTS thin films contained CI, which is one of the impurities, since the Sn source was
chloride. Therefore, preparation of CZTS thin films by sol-gel sulfurization with Cl-free
coating solutions was examined. On SLG substrates, CZTS film thickness distribution and
segregation at surface were reduced. However, on Mo substrates, an interfacial layer between
CZTS and Mo was observed.
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Table 1. Sol-Gel Solution conditions.

Solution Cl Cl-free
Cu(Il) acetate monohydrate Cu(Il) acetate monohydrate
Metal source Zn acetate dihydrate Zn acetate dihydrate
Sn(I1) chloride dihydrate Sn(ll) octylate
Metal concentration 1.75 M 1.05M
Metal composition ratio Cu/(Zn+Sn)=0.80,Zn/Sn=1.15
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Table 2. Metal composition ratio of CZTS thin films.

Metal composition [at. %] Composition ratio
Cu Zn Sn S Cu/(Zn+Sn) Zn/Sn S/Metal
Cl 19.8 135 13.0 53.7 0.75 1.04 1.16
Cl-free 21.1 13.6 10.8 54.5 0.86 1.26 1.20
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Fig. 2. SEM images of CZTS film. Fig. 3. EPMA spectrum of CZTS films.
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Fig. 4. SEM images of precursor and CZTS films on Mo.
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