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Fig. 1 The surface appears of ZnO film at the different air pressure
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Fig.2  The PL spectra of ZnO film at room tempereture at different air pressure
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Fig.3 The FWHM of XRD spectra of ZnO films for various Fig.4 XRD spectra of ZnO films prepared at 3.2 Pa
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The Effect of Air Pressure on the Growth, Crystallization
and Photoluminescence of ZnO Films

ZHU Guan - fang' , YAN Ming — bao' , YAO He —bao’, GAO Peng - peng’
(1. Science Institute, Air Force Engineering University, Xi’an 710051, China; 2. Physical Department, North
West University, Xi’an 710069, China; 3. Academe of Shaanxi Yan — chang Petroleum Group, Xi'an 710075,
China)

Abstract : The ZnO thin films which have unabridged fabric and are highly ¢ — axis oriented is essential to the prep—
aration luminescence apparatus which eradiate shortwave and piezoelectric film resonator. High quality crystal ZnO
thin films have been deposited by RF magnetron sputtering on glass substrates. Strong UV photoluminescence and
feeble deep energy eradiation are observed at room temperature. Under the different air pressures samples are stud—
ied by X —ray diffraction (XRD) , PL ( photoluminescence) spectrum and AFM. The surface, growth, crystalliza—
tion condition and photoluminescence are analyzed. When the air pressure is in the range of 1.9 Pa —-2.6 Pa, the
diameter of grain will increase, when the air pressure augments from 2.6 Pa to 3.5 Pa, the diameter of grain will
decrease. When the air pressure is 3.2 Pa, the grains are highly ¢ — axis oriented compared with others. So the op—
timal air pressure is in the scope of 2. 6 Pa —3.2 Pa. Highly ¢ — axis uniquely oriented ZnO thin films with the
FWHM of only 0. 12° is deposited.

Key words :ZnO films ;air pressure; photoluminescence ; uniquely oriented



