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Preparation of Cu,ZnSnS, thin films by RF magnetron sputtering
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Abstract: Cu,ZnSnS, (CZTS) thin films were deposited on glass by RF magnetron sputtering method at room
temperature, and annealed in Ar atmosphere rapidly. The effects of annealing temperature on the structure, composition,
morphology and bandgap of CZTS films were studied by X-ray diffraction, X-ray energy disperse spectroscopy, atomic
force microscopy and absorption spectrum. The results show that these prepared CZTS films are polycrystalline, which
exhibit strong preferential orientation of grains along (112) plane, being S-rich and Cu-poor in composition and with a

uniform surface morphology. The bandgaps of CZTS thin films annealed at 350, 400, 450 and 500 ‘C are derived to be 1.49,

1.53, 1.51 and 1.46 eV, respectively.
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Fig.1 XRD pattern of CZTS target
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Fig.2 SEM micrograph of CZTS target
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Fig.3 EDS image of CZTS target
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Fig4 XRD patterns of CZTS thin films annealed at different temperatures
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Tab.1 Comparison of observed and standard lattice constants of CZTS thin
films annealed at different temperatures

[ C A i Bnm
a c
350 0.530 8 1.128 5
400 0.542 2 1.083 2
450 0.542 2 1.087 9
500 0.545 2 1.081 9
FriE(E 0.542 7 1.084 8
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Tab.2 Crystallite sizes of CZTS thin films annealed at different temperatures
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Tab.3 Mole ratios of composition of CZTS thin films annealed at different

temperatures
e WAL e
7(Cu:Zn:Sn:S) r[Cu:(Zn+Sn)] | n(Sn:Zn) | 7[S:(Cu+Zn+Sn)]
350 | 1.39:1:1.25:4.62 0.62 1.25 1.27
400 | 1.60:1:1.43:5.22 0.66 1.43 1.30
450 | 1.88:1:1.62:5.73 0.72 1.62 1.27
500 | 2.18:1:1.66:6.21 0.82 1.66 1.28
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Fig.5 AFM 3-dimension surface images of CZTS thin films annealed at
different temperatures
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Tab.4 The roughness and grain sizes of CZTS films annealed at different

1/ C 51C) 20/ () D/nm
350 0451 28.618 18.2
400 0.333 28.510 246
450 0.299 28.494 274
500 0.279 28.462 294
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0/ C | CPEPHEE S /mm | O HHEEEE/nm | PSR B4R /m
350 1.42 1.81 86.9
400 4.28 6.02 138
450 9.6 12.1 178
500 7.55 10.2 175
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Fig.6 Plots of (ahv)’ versus kv for CZTS thin films annealed at different
temperatures
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