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Characterization of SnS Coatings Synthesized by
Pulsed Laser Deposition and Rapid Annealing

Ma Mingjie, Liu Lei, Li Xueliu, Chen Shirong, Guo Huier, Yu liang, Liang Qi *
( School of Electronic Science & Applied Physics , Hefei University of Technology , Hefei 230009, China )

Abstract The SnS coatings were synthesized by pulsed laser deposition followed by rapid annealing in Ar atmo-
sphere on glass substrate . The influence of the growth conditions, including but not limited to the pulsed laser energy, tar-
get mole ratio of Sn and S, annealing temperature and time, on the microstructures, stoichiometry and optical properties
was investigated with X-ray diffraction, X-ray energy dispersive spectroscopy Raman spectroscopy, atomic force mi-
croscopy, and ultraviolet-visible-near infrared (UV-Vis-NIR) spectrophotometry . The results show that the fairly compact,
highly crystallized and preferentially oriented SnS coatings were deposited at the pulsed laser energy of 140 mJ and the
annealing temperature of 300°C . The stoichiometric ratio of Sn and S and the absorption coefficient of the SnS coatings
were estimated to be 1:1.03 and up to the order of 10° cm ™! in 400 ~ 2500 nm range, respectively .
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Fig.1 XRD patterns of the SnS coatings deposited at a laser energy of 90 and 140 m]
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Tab.1 FWHM, grain size, and lattice constants of the SnS coatings

B 207°  (141)f7 516 FWHM/(°) @B R T /nm a/nm b/nm ¢/mm
200°C 44.66 0.235 36.55 0.4381 1.11665 0.39858
300C 44.64 0.204 42.1 0.4324 1.12608 0.39690
400C 4.7 0.219 39.2 0.4253 1.13259 0.39577
IRiElE 4.73 0.4329 1.119 0.3983
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Tab.2 Cell volume,strain, dislocation density of the SnS thin film

BE BHEAER v/ JA) W /m’
200C 0.195 0.0120 7.49 x 10"
300°C 0.193 0.0012 5.64 x 10"
400°C 0.191 0.0176 6.50 x 10"
PR 0.1929
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Tab.3 Contents of the SnS coatings

sk

RE Sn/S I
Sn S

B 6.5% 63.5% 0.57

200C 50.2% 49.8% 1.01

300C 50.7% 49.3% 1.03

400°C 51.7% 48.3% 1.07

3 SnS WRAY EDS %
Fig.3 EDS spectra of the SnS thin films
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XERHTRABEESTFRMAFEREHIEL
IS M 400°C E W75 400°C I BB K #Y SnS
S — & 5 150 nm x 65 nm B ARRUCR FURLA R, H

REREIHEZTENARRR T BB, '

P4 SnSEBHEEGME AFM A
Fig.4 AFM surface images of the SnS coatings
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