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Effect of Doped—CeQO, on the Structure and the Ultra-Violet
Absorption Property of ZnO Thin Film

XU Yunyun, ZHANG Tao, XU Xin, LI Zhengming

Department of Aviation Oil and Materials, Xuzhou Airforce College, Xuzhou 221000, Jiangsu Province, China

Abstract ZnO thin f{ilm is a compound semiconductive material of hexagonal Wurizite structure with a wide application in many areas
such as transitive conductive window materials, ultraviolet detectors, LEDs and LDs luminance devices due to its unique electrical and
optical properties, good chemical stability, high active energy and melting point, abundance, cheap and nontoxic source, and relatively
low preparation temperature. Recent researches show that the properties of ZnO thin film are greatly changed while being doped with
some elements. In our experiment, high quality ZnO thin films doped with CeO, were prepared by RF magnetron sputtering technique.
The influence of CeO, on the structure and optic absorption property was studied by XRD apparatus and UV—visible spectrophotometer.
The results show that the CeO,- doped films have a prominent effect on the developing ways of crystal grains and UV absorption
property. The lattice relaxation and the content of second phase increase when more Ce is doped. ZnO crysal grains grow in mixing
directions. The element Ce exists in many forms in the film. The film’s UVA absorption is enhanced. The ultraviolet absorption peak
becomes wider and the absorption intensity increases. The slope of the absorption margin is increased and the absorption edge obviously
moves to short wave direction when more Ce is doped. In addition, the breadth of the absorption peak is increased and the absorption
intensity improved. The visible absorption increases in some extent.
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Fig. 1 X-ray diffraction spectra of CeO,~doped and undoped ZnO thin films
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Fig. 1 X-ray diffraction spectra of CeO,—doped and undoped ZnO thin films (continued)
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Table 1 XRD data of CeO, doped ZnO thin films
Si S; S Ss
d/A 2.61418 2.61978 2.62172 2.62190 2.62397 2.69083
o/MPa 2.123 3.099 3.438 3.470 3.830 15.4855
20/(°) 342532 34.199 34.1729 34.1706 34.1428 33.2694
B/(°) 0.248 0.250 0.257 0.291 0.334 0.710
D/nm 35.037 25.553 33.803 29.853 26.008 12.206
1 Zn0O . CeO, R R . CeO,
Ce* R R 15% , 7ZnO Ce0, ,Ce0,
- s Ce 7Zn0 s
, , Ce , o
7Zn0 . 2.2
Zn0O CeO, Zn Ce .0 2 CeO, Zn0O
, Ce** 0.80A Ce* R
Zn0 Zn*, CeO, ,Ce* 7Zn0 2 ,Ce0, 7Zn0
, 7n0 ,Zn0 (002) , D 15%
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