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Figure 2 The surface morphology of SnO, thin films
prepared with ethyl alcohol and isopropyl
alcohol
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Figure 3 AFM images of SnO, films prepared at different temperatures
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Figure 5 FT-IR curves of SnO, prepared with ethyl alcohol
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Microstructures and Photoelectric Properties of Transparent SnO, Film
Prepared by Solution Method

ZHANG Xu, NING Honglong, ZOU Wenxin, WU Zhenyu, ZHANG Kangping, GUO Chenxiao, LIU Dingrong, HOU
Mingyue,Y AO Rihui’, PENG Junbiao

(Institute of Polymer Optoelectronic Materials and Devices, State Key Laboratory of Luminescent Materials and
Devices, School of Materials Sciences and Engineering, South China University of Technology, Guangzhou 510640,
China)

Abstract: SnO, has gradually become a hot research topic of transparent oxide semiconductor materials due
to its excellent transparency and semiconductor performance and low cost, green and other characteristics. In
this paper, low cost and environmentally friendly transparent SnQO, films were prepared by spin-coating
method using isopropyl alcohol and ethyl alcohol as solvents and SnCl,*2H,O as precursor. The chemical
compositions, microstructures, optical and electrical properties of SnO, thin films were characterized by
synchronous thermal analyzer (TG-DSC), laser confocal microscope and Hall effect tester and so on. The
effects of solvent and annealing temperature on the transparent SnO, thin films and related mechanisms were
explored. The results showed that the solubility of Sn*" in ethyl alcohol was good, which was beneficial to
improve the quality of the film, and the film prepared with the corresponding precursor solution is compact
and smooth. With increasing the annealing temperature, the impurity in the film was gradually removed
(215.6 C@CH;CH,OH). The SnO, film crystallized after annealing at 400 °C, and the crystallinity of SnO,
increased with increasing the annealing temperature. The SnO, films prepared at different temperatures had
excellent transparency in the visible band (390—780 nm) , and their transmittances at 390 nm were as
follows: 96.55% (250 ‘C), 96.21% (300 °C), 95.14% (350 °C), 96.44% (400 C), 93.31% (500 C).
With the increase of annealing temperature, the Hall mobility of SnO, films increased first and then
decreased, and the sheet carrier concentration decreased first and then increased. The Hall mobility of the
optimized SnO, film (annealed at @350°C ) was up to 19.54 cm”-V '-s', while the sheet carrier
concentration was as low as 7.47X10” cm™*. By optimizing solvent composition and annealing temperature,
SnO, films with smooth surface, high transparency and excellent semiconductor properties have been
prepared in this study, which have a great potential in transparent electronic applications.
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