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Fig. 1. AFM surface images of ZnO films with different
annealing temperatures (a) as-dep. ZnO (b) 700 °C an-
nealing (c) 800 °C annealing and (d) 900 °C annealing.
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Fig. 2. (a) island size of ZnO films and (b) surface rough-
ness of ZnO films with different annealing temperatures.
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Fig. 3. XRD spectra of ZnO films with different anneal-
ing temperatures.
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Fig. 4. (a) XRD peak intensity and (b) FWHM of ZnO
films with different annealing temperatures.
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Fig. 5. PL spectfa of ZnO films with different annealing
temperatures.
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Fig. 6. (a) PL peak position and (b) FWHM variation
of ZnO films with different annealing temperatures.
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Structural and Optical Properties of Thermally Annealed ZnO Films
Deposited on Si Substrates
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Zinc-oxide(ZnO) films were deposited on Si (111) substrates by using radio-frequency (rf) sput-
tering at a room temperature and were then annealed in a H,O ambient at temperatures between
700 and 900 °C for 2 hrs. The effects of thermal annealing on the structural and the optical prop-

erties of the ZnO films were investigated by using atomic force microscopy, X-ray diffraction, and

photoluminescence. According to our experiments, the quality of the ZnO films was better at higher
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annealing temperatures. However, when the ZnO film was annealed at 900 °C, the size of the crystal
islands decreased while surface roughness increased, which seemed to be caused by re-evaporation.
PACS numbers: 61,81

Keywords: ZnO, Thermal annealing, AFM(Atomic Force Microscope), PL({Photoluminescence), Structural
and optical properties
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