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Abstract: Cu doped SnS thin films were grown on the glass substrates by pulsed laser deposition.
The targets were pressed by the mixture of SnS and Cu,S powder ( Cu and Sn molar ratios were 0%
2.5% 5% 7.5% and 10%
tural morphological optical and electrical properties of SnS thin films were studied by X-—ray dif-
fraction ( XRD)
near infrared spectrophotometer ( UV-Vis-NIR)

respectively) . The effects of Cu doping content on the microstruc—
laser Raman spectrometry atomic force microscopy ( AFM) ultraviolet-visible—
and Keithley 4200-SCS semiconductor parameter
analyzer. The results show that the films grow preferentially oriented in ( 111) plane and SnS:5% Cu
film has the excellent crystalline and Raman characteristic peaks. With the increasing of Cu doping
content the average particle sizes of the films increase. The absorption coefficient of the film in the
visible region is the order of 10° ¢cm ™" for different Cu doping content. The direct band gap of SnS:

5% Cu film is 2.23 €V and the ratio of photo-conductivity to dark-conductivity is 2.59. Finally p-
SnS: Cu/n-ZnS heterojuction device was fabricated on the glass substrate. The device exhibits good

rectifying behaviors in dark and under illumination and weak photovoltaic properties.
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Fig. 1 XRD patterns of SnS films with different Cu doping content. (a) 0% . (b) 2.5%.(c¢)5%.(d)7.5%.(e) 10%.

1 SnS XRD(111) FWHM ab.c.eV 2 o

Table 1 FWHM of XRD( 111) diffraction and grain size of Cu

SnS films /
FWHM/( °) 26/(°) D/nm 2 Cu SnS N
a 0.316 31.611 26. 14
b 0.373 31.719 2215 Table 2 Lattic constants strain and cell volume of SnS films
e 0.423 31.531 19.52 with different Cu doping content
d 0.407 31.661 20.29 a/nm b/nm ¢/nm & V/nm’
e 0.464 31.242 17.78 0.4329 1.119 2 0.398 4 0.193
a - a a 0.429 9 1.164 5 0.396 7 -0.006 0.199
g=—" (3)
a, b 0.438 2 1.043 2 0.3935 0.012 0.180
a, SnS o : ¢ 0.432 6 1.118 9 0.398 4 —-0.000 6 0.193
V = abe (4) d 04391 09716 03986  0.014 0.170

(2) . (3) \(4) SnS e 0.441 9 1.1189  0.398 4 0.02 0.197
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Table 3 Surface roughness and grain size analysis of SnS
films with different Cu doping content
/ / /
nm nm nm
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Fig.5 Transmittance spectra of SnS films with different Cu

doping content
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Fig.7 Plot of ( ahw) >~4w for SnS films with different Cu doping content. (a) 0% . (b) 2.5%.(¢)5%.(d)7.5%.(e) 10%.
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