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Fig. 1 XRD patterns of CuCrO, thin films deposited at

different substrate temperatures
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Fig. 2 XPS spectra of Cu 2p (a), Cr 2p (b), and O 1s (c) in
CuCrO;, thin films deposited at 923 K and 1023 K
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Fig.3 Transmission spectra of CuCrO, thin films deposited at

different substrate temperatures
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B4 AFER IR CuCro, MR K SN A
Fig. 4 Digital picture of CuCrO, thin films deposited at

different substrate temperatures

R 1 AFEFHERER BT CuCrO, WK 1 5 1 55 B R B
e E
Table 1 Film thickness and direct band gap of CuCrO, thin

films deposited at different substrate temperatures

Substrate Film thickness/ Direct band gap/
temperature/K nm eV
773 280 2.35
923 270 3.10
1023 275 3.13
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Fig. 5 Plots of (ahv)* vs. (hv) for CuCrO, thin films
deposited at different substrate temperatures corresponding to

773 K(a), 923 K(b) and 1023 K(c)
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Fig. 6 J—FE characterizations of CuCrO, thin films deposited

at different substrate temperatures
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Fig. 7 Conductivity, hall mobility and carrier concentration of

CuCrO; thin films deposited at different substrate temperatures
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Fig. 8 Temperature dependence of conductivity of CuCrO,
thin films deposited at 1023 K
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Effect of substrate temperature on structural and
optoelectronic properties of CuCrQO; thin films

ZHAO Xue-ping', ZHANG Ming?®, BAI Pu-cun', HOU Xiao-hu', LIU Fei', YAN Hui’

(1. College of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, China;

2. College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: CuCrO, thin films were prepared by radio frequency magnetron sputtering on quartz substrates. The influence

of substrate temperature on the structural and optoelectronic properties was investigated. XRD and XPS results show that

923 K and 1023 K deposited films has a delafossite structure without other phases. The electrical conductivity and optical

transmittance increase with the increase of substrate temperature. When the substrate temperature is 1023 K, the film has

a higher optical transmittance and electrical conductivity. Its transparence in visible light is 50%, and the conductivity at

room temperature is 0.33 S/cm. The temperature dependence of electrical conductivity agrees well with the Arrhenius

rule in the temperature range of 150—300 K for the 1023 K deposited sample, and the activation energy is 0.04 eV.
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