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Growth and characterization of CulnS,-Cu,ZnSnS, crystals
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Abstract CulnS,-Cu,ZnSnS, crystals were synthesized in the range of x = 1.05 and y =
0.0~1.0 in Cuz.00-0((2IN)y(ZNSN)(1.00))xSs. We investigated the possibility of replacing In in
CulnS; crystals with Zn-Sn. The FWHM of 112 diffraction peaks increased in the region 0.3
=y=0.5 in the powder X-ray diffraction. Derived lattice constants a and ¢ showed the linear
dependence on the composition ratio between In and Zn-Sn in the region 0.0=y=0.2 and 0.6
=y=1.0.
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Fig.1 Crystal structure models for the kesterite Cu,ZnSnS,: 14% (left); 142m*® (right).
Red, aqua, white and yellow spheres represent Cu, Zn, Sn and S atoms, respectively.
The 4d site (0,1/2,1/4) in the 142m model is occupied by Cu and Zn atoms with
site occupancy factors 0.5, shown as brown spheres.
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Fig.2 Powder X-ray diffraction patterns of Cuy.90((2In)y(ZnSN)1.00-))1.0sS4 crystals
(x = 1.05:Cu-5%poor).
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Fig.3 Composition dependence of the
FWHM of 112 diffraction peaks

(x = 1.05, Cu-5%poor).
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Fig.4 Composition dependence of the
lattice constants
(x = 1.05, Cu-5%poor).

TREEIZ X0 Cupeo((21n),(ZNSN)(1.00-))1.05Sa il 2 VERL L. 3ok X BRIEIHTIC X 0 BF-Af
L7z, o= Etomdr e — 7 EiE, Mkice CCBE L,

0.0=y=0.2 XTN0.6=y=1.0 DFIPHIZIIT 5 In & Zn-Sn ORERLL & 7 EE D EIf%
1%, Vegard HNIZHED &2 D, —J7. 0.3=5y=0.5 O#FiPH TIIEFTEH M & 1T HE
ROEAER L, HERAEIMLIZZ b, i RoTnd b Ebhs,

HHRE

AWFZEIT. A EHIEN T =AY — )V BRI OMNRE 20 - 22 - 23 AEEERFEE)

A 252 T T Tk LTz,

BE 3R

1) A Hd# R S Vol.77, No.7, (2008.07.10) pp.831-835.

2) B. shin et al., Prog. Photovolt:Res. Appl. (2011) DOI:10.1002/pip.1174.
3) S. R. Hall et al., Can. Mineral. 16 (1978) pp.131-137.

4) P. Bonazzi et al., Can. Mineral. 41 (2003) pp.639-647.

5) S. Schorr et al., Eur. J. Mineral. 19 (2007) pp.65-73.

6) S. Schorr, Sol. Energy Mat. Sol. Cells 95 (2011) pp.1482-1488.

7) S. Schorr et al., Thin Solid Films 517 (2009) pp.2508-2510.



