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Preparation and Photoelectric Properties of Nitrogen Doped Indium Oxide Films with
Preferred Orientation

SUN Hui!, SHEN Longhai', LIU Zitong'?, CHEN Jianjin', ZHANG Ruixin', CHENG Jia', ZHANG Xinglai?
(1. School of Science, Shenyang Ligong University, Shenyang 110159, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang, 110016, China)

Abstract: In this work, for exploring the controlled growth strategy of indium-oxide-based semiconductor film with preferred
orientation and investigating the effect of crystal orientation on the photoelectric property, nitrogen-doped indium oxide (In,O3:N)
films with (222) and (440) preferred orientation were prepared on quartz (SiO,) substrate by magnetron sputtering, respectively. The
crystal structure, surface morphology, elemental composition and optical bandgap of In,O;:N films were characterized by X-ray
diffraction, scanning electron microscope, X-ray photoelectron spectroscopy and ultraviolet—visible spectrophotometer, respectively.
The photoelectric properties of as-grown films with different preferred orientation were investigated. The results show that the
nitrogen doping in In,O3:N films with different preferred orientation mainly is dominated by nitrogen substitutional oxygen. The band
gap of indium oxide can be reduced to 2.89 ¢V by nitrogen doping. The In,O3:N film with (440) preferred orientation has a shorter
photoresponse time than the (222) one.
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Table 1 Growth parameters of In,O;:N film

Substrate—target Radio frequency . Mass ratio of o Substrate
Sample No. X Initial pressure/Pa Deposition time/h .
distance/cm power/W N, and Ar temperature/ C
T1 7 100 6.0x10™ 1:11 1 Room temperature
T2 7 100 6.0x107* 1:11 1 150
T3 7 100 6.0x107* 1:11 1 250
T4 7 100 6.0x107* 1:11 1 350
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Fig. 1 X-ray diffraction spectra of In,O5:N films prepared at
different substrate temperatures

(a) (222) preferred orientation

Table 2 Texture coefficient (C) of In,O3:N film

Sample Co2) C440)
T1 2.33 0.07
T2 0.52 1.19
T3 0.11 1.92
T4 0.16 1.32
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Fig. 2 SEM photos of surface morphology of In,O5:N films with different preferred orientation
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(b) N 1sspectra of (440) preferred orientation sample

(d) O Isspectra of (440) preferred orientation sample
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Fig. 3 XPS spectra of In,O5:N films with different preferred orientations
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Fig. 4 UV-Vis transmittance spectra of In,O;:N films
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Fig. 5 Plots of (ahv)? versus hy for In,O5:N film
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Fig. 6 Schematic diagram of photodetector
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Fig. 7 Switching response curves of InyO;:N films

K8 (222)FF IR In,O5:N JGHE T 5 BIEDIRAS 1 1=V it £k
Fig. 8 Current (I)-voltage (V) curves of (222) orientation-
preferred sample under light and dark state
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B9 (440) RN InyO3N JElE T 5 BIEPIRES ) 1-V 2%
Fig. 9 |-V curves of (440) orientation-preferred sample under
light and dark state
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