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Abstract: SnS thin films were prepared on glass substrates by RF magnetron sputtering technique
and then were rapidly annealed. The crystalline structure phase composition chemical composi—
tion surface morphology and relevant optical properties of SnS thin films grown under various sputte—
ring power (60 — 120 W) are investigated by X-ray diffraction ( XRD) Raman spectroscopy ( Ra—
man) energy dispersive X—ray spectroscopy ( EDS)  atomic force microscopy ( AFM) and ultravio—
let-visible-near infrared spectrophotometry ( UV-Vis-NIR) . The results show that all the rapidly an—
nealed thin films are crystallized. The crystalline quality degree of preferential orientation and stoi-
chiometry of thin films are improved and the average particle sizes of thin films are enlarged by the
increase of sputtering power. Under the condition of sputtering power of 100 W the sample has high
crystalline quality and degree of preferential orientation the least strain pure—phase SnS thin film

1

Sn/S mole ratio of 1: 1. 09 the absorption coefficient of 10° em ™' and the direct band-gap of

1.54 eV.
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Fig. 1 XRD patterns of the as-deposited SnS thin films sputtered at 60 W (a) 80 W (b) 100 W(c) and 120 W ( d)
respectively.
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Fig.2 XRD patterns of the rapidly annealed SnS thin films sputtered at 60 W (a) 80 W (b) 100 W(¢) and 120 W ( d)
respectively.
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Tab.1 Parameters of SnS thin films deposited at various sputtering power together with the rapid annealing
a/nm b/nm ¢/nm V/om® IC111) 71(101)  I(111) /1( 131)
a 0.419 1.199 0.401 0.201 1.019 2.759
b 0.419 1.212 0.401 0.204 1.405 2.937
c 0.426 1.126 0.399 0.191 3.619 6.351
d 0.426 1.131 0.399 0.192 2.496 7.563
039-0354 0.433 1.119 0.398 0.193 1.429 2.000
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Tab.2  Grain sizes of SnS thin films deposited at various sputtering power together with the rapid annealing

/W (111) /(°) (111) /(°) D/nm
a 60 0.420 31.765 19.67
b 80 0.440 31.714 18.77
c 100 0.362 31.715 22.81
d 120 0.307 31.690 26.90
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Fig.4 Raman patterns of the SnS thin film samples sputtered at 60 W (a) 80 W (b) 100 W(¢) and 120 W ( d)

respectively.
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Fig.5 EDS spectra of SnS thin films sputtered at 60 W (a) 80 W (b) 100 W(c) and 120 W (d) respectively.
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Tab.3 Chemical composition of the SnS thin film samples
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Fig.6  AFM images of SnS thin film samples sputtered at 60 W (a) 80 W (b) 100 W(¢) and 120 W (d) respectively.
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Tab.4  Surface roughness and particle size analysis of SnS thin film samples

/W /nm /nm /nm
a 60 0.74 1.26 158
b 80 0.98 1.25 139
¢ 100 4.55 5.79 270
d 120 8.58 10.9 313
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Fig. 7 Absorption spectra of SnS thin film samples Fig. 8 Absorption coefficient of SnS thin film samples
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