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Fig. 1 XRD patterns of the samples annealed at different

temperatures
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Fig.2  AFM images of the samples annealed at different tem-

peratures
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Table I RMS and crystal grain size of the samples annealed

at different temperatures

BIGREE(C) AL RS (nm) F LRSS
900 32.23 6.2
1 000 68.86 13.8
1100 92.47 19.322
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Table 2 Zn/0 composition ratio of the samples annealed at

different temperatures
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1 000 1.16
1 100 1.38
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Fig.3 XPS specira of the samples annealed at different tem-

peratures, (a) Ols peaks; (b)Zn2p,, peaks.
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Fig.4 I-V curves of the samples annealed at different tem-

peratures
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Fig.5 RT PL spectra of the samples annealed at different

temperatures
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Effect of High Temperature Annealing in Nitrogen on the Luminescence
Property of ZnO Films

ZHONG Ze, SUN Li-jie, XU Xiao-qiu, CHEN Xiao-qing, WU Xiao-peng, FU Zhu-xi
( Department of Physics, University of Science and Technology of China, Hefei 230026, China)

Abstract: ZnO film was deposited on p-type Si(100) substrate by an LP-MOCVD system using DEZ and H,0
as zinc and oxygen sources ,respectively. The film was cut into pieces and annealed in nitrogen at 900, 1 000,
1 100 °C , respectively. The XRD, AFM, XPS, I-V and PL properties were investigated. The results indicated
that: (1)The crystalline quality of the samples are improved by the raising of annealing temperature, the size
of crystal grains is increased; (2) When the annealing temperature increases from 900 °C to 1 000 °C, inten-
sity of the UV emission of the samples is enhanced while the emission in visible region declined; When the
annealing temperature raises up to 1 100 °C | the visible emission was suppressed completely and the UV emis-
sion is enhanced greatly. These results suggested that annealing at high temperature does not only improve the
crystal quality of ZnO films but also controls the Zn/O composition ratio of the samples. A high temperature
and nitride environment makes the O atoms escape from the films, the concentration of O, acceptors decrea-
ses, so that the visible emission decline. When the annealing temperature gets higher than 1 000 °C , the sam-

ples are in the Zn-rich state. The UV emission related to the Zn; donors is enhanced obviously.
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