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Fig 1 The XRD patterns of Sn,S; thin films
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Fig 2 TheAFM and SEM micrographs of Sn,S; thin films
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Fig 3 The Energy-spectra of Sn,S; thin films
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Properties of Zn-doped Sn,S; thin films

LI Yun'?, LI Jian'?, WANG Yan'
(1. School of Physical Science and Technology, Inner Mongol University, Hohhot 010021, China;
2. Key Laboratory of Semiconductor Photovoltaic Technology for Colleges of Inner Mongolia
Autonomous Region, Hohhot 010021, China)

Abstract: Pure Sn and S power were mixed with ratio of m(Sn) : m(S)=1: 0.41(wt%). Then 9wt% Zn pow-
er was added and single source co-evaporation was utilized to prepare Sn,S;:Zn thin films. The XRD results
showed that after 55min heat-treatment, undoped Sn,S; films, with simple orthorhombic polycrystalline, was
obtained. Films, with Zn (9wt%) doped. still showed simple orthorhombic polycrystalline after 15min heat-
treatment. The doping increased the surface uniformity and compactness. Average grain size increased from 35.
69nm (undoped) to 58. 80nm (doped). Doped films showed N type behavior. The resistance rate of Zn(9wt%)
doped films decreased 1 magnitude order, which was 6.05X10'(Q  cm). Direct optical band gap of Sn,S; film
was 1. 85eV. The absorption edge was 551nm; After doping Zn (9wt%), the band gap narrowed to 1. 41eV.
The absorption edge was 873nm and showed red shift. The absorption coefficient was 10°cm ™',

Key words: Sn;S; thin film; Zn-doped; single source co-evaporation; heat-treatment; electrical and optical proper-

ties



