B 37852 L7/ R N /A N O S Vol.37 No.2
2023 3 H Journal of Hunan University of Technology Mar. 2023

do0i:10.3969/j.issn.1673-9833.2023.02.006

ALO; BAS ZnO FIRE ) B e HLTERER) M

REE, BREIE, KB, TEN, 88X—, BRLE
Ciles Tl K2 B2=BE, Wi ARIIN 412007)

W E. A ZnALO, MEIRAMS R, RINHMaI A E, A ARG EAEERNE LY, £k
AR LA T ALO, %2 ZnO (AZO) H W F o E R, stdid X FEATHL. o - TRH L ET, 4
B BAL  E RA AT AT T LM R AEA R AR K, FF R T Fe At ALO, RRE 4 2 5 3 (1%~5% )
SR MR E R AR v, R A IR AZO M A S F AR &M, B (002) @R
m A K, A ALO, B2 rbfl a9t &, MRETIEE LW XER D, wEFERADERK; % ALO, HBEK
BHHA A% B, BB RY, TRULELRERS, wAER), AARKOLERH AT EE,

KB AZO MR, 54, EIERM; bdkil; HFRREG; EHAE

FESERS: 0484.4'1 XHEfFRERG: A XERS: 1673-9833(2023)02-0038-06

BIXH&: HZHE, BREHE, KR, F.ALO; B4 Zn0 F LM A B EEG T m [J]. Hd Tk
XFF/, 2023, 37(2): 38-43.

Effect of Al,O; Doping on the Structure and Photoelectric Properties of ZnO Films

CHEN Xinghui, CHEN Jiahui, ZHANG Juhang, WANG Jiayue, SHAO Tianyi, CHEN Guangwei
( College of Science, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: With ZnAl,O, ceramic target adopted as the sputtering source, Al,O; doped ZnO (AZO) transparent
conductive films are deposited on quartz substrate by RF magnetron sputtering with an optimized preparation process of
zinc oxide films. The structure and photoelectric properties of the films are characterized by X-ray diffractometer, UV-
VIS spectrophotometer, film thickness gauge and Hall effect meter, followed by a study on the effects of AL,O; doping
mass fraction (1%~5%) in the target on the structure and photoelectric properties of the films. The results show that the
deposited AZO films are characterized with a hexagonal wurtzite structure, which grow along the preferred orientation
of the (002) crystal plane. With the increase of Al,O; doping ratio, the band gap width of the films undergoes an initial
increase and a subsequent decrease, while the resistance decreases firstly and increases subsequently. With the doping
mass percentage of Al,O, reaching 4%, the film is characterized with the best preferred orientation, the largest grain size,
the highest average visible light transmittance, the lowest resistivity, and the optimized crystal quality and photoelectric
properties.
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Fig. 1 XRD diffraction patterns of AZO films
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Table 1 XRD analysis results of AZO films
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Fig. 3 AZO film transmissivity T-pattern on quartz substrate
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