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Fig.1 Sulfurization system using a quartz glass tube
furnace
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Table 1 Evaporation mass of each precursors layer

and predicted atomic ratio, CZTS films FWHM of
(112)

%8 EEFAKERRYER/mg BB R F ¥HE
ZnS Sn Cu  Cu/(Zn+Sn) Zn/Sn /(7))

1 170.39 150.47 60.19 0.26 1.38 0.45
2 170.27 150.56 100.45 0.52 1.38 0.39
3 170.38 150.29 150.23 0.78 1.38 0.29
4 170.34 150.14 200.43 1.05 1.38 0.31
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Fig.2 XRD patterns of the CZTS thin films pre-
pared with various type precursors
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Fig.3 Relation between absorption coefficient a and
hv of the CZTS thin film
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Fig.4 Relation between (hvin(1/T))? and hv of the
CZTS thin film
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Table 2 Results of the Hall effect measurements of
the CZTS thin films

B EaEx  BETIBE BRTFEE £%
No. /(Q+cm) /(cm?/(V+5s)) /em-3 %(H
1% 312. 32 0. 065 5. 85X 1016 P
2% 63.79 0.872 5.31x 10V P
3% 1.46 4.2 2.37%x1018 P
4 5.52 2.48 7.75x10%  p

(1.46~312.32Q » cm) R FIRE 4 5. 85X 10%
~T7.75X10%cm * Z B 4L, 4* BRI FIRE
HEH((7.7B5X10%em ™), RENHEBEFF Cu,S,
Cuy. oS B‘J:Zkﬁ:;#ﬁﬁﬁlﬁl%%mﬁ\ﬁﬁ%ﬁ
BERABMTFHREDHN N 1.46Q « cm, 4. 2cm?/
(V « s)F12.37X10%cm 2.
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Electrical and Optical Properties of Cu,ZnSnS,Thin Films
Prepared for Solar Cell Absorber*
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Abstract; Cu,ZnSnS, (CZTS) thin films were successfully prepared by sulfurization of vacuum evaporating Cu/Sn/Zn$ pre-
cursors on soda-lime glass substrate. The crystallographic structures of the samples were determined by X-ray diffractometer.
The electrical and optical properties were analyzed by Hall measurement and UV-VIS spectrophotometer. The influence of
the predicted atomic ratio on electrical and optical properties of CZTS thin films was discussed. The single phase stannite-
type structure CZTS thin films possesses the absorption coefficient more than 10*cm™',band gap energy of about 1.51eV,
low electrical resistivity and high mobility,so this thin film is suitable to the use as the absorber in thin film solar cells.
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