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STRUCTURAL AND OPTICAL STUDIES OF
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QIU Dongjiang WU Huizhen*™ YANG Ailing XU Xiaoling
(Department of Physics, Zhejiang University, Hangzhou 310028)

ABSTRACT  Epitaxial growth of monocrystalline ZnO thin films was achieved by reactive e—
beam evaporation on glass substrates at low temperature. The influences of growth temperature and
O, pressure in the reaction chamber on the microstructural evolution of achieved ZnO films were
studied. The results showed that the microstructure of ZnO films was affected significantly by growth
temperature, and the optimal growth temperature is between 300 C and 350 C. Highly c-axis
oriented ZnO films with small line width (only 0.28°) of (002) X-ray diffraction peak were obtained
at growth temperature of 325 C. Measurements of photoluminescence (PL) and photoluminescence
excitation (PLE) were also carried out to demonstrate the optical transitions in the ZnO films. Although
XRD analysis showed the crystalline structures of ZnO films grown under different O, pressure did not
change, the PLE spectra revealed that the absorption characteristic near the band edge was remarkably
improved with the increase of oxygen content in the ZnO films.
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Fig.1 Typical XRD rocking curves of ZnO

thin films grown at 105 C (a), 325 C
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Fig.3 PL and PLE spectra of ZnO thin films grown under different O, pressure
(a)0 Pa; (b)4x10°Pa
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