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Structure and Optical Property Changes of Heat Induced
NiO, Thin Films

ZHOU Ying, GENG Yong-you, GU Dong-hong
(Laborarory for High Density Optical Storage, Shanghat Institute of
Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The NiO, thin films were deposited by reactive direct current (DC) magnetron sputtering from a nickel
metallic target in Ar + O, mixed gases with the relative O, content 5%. The effects of heat treatment on the
microstructure and optical properties of NiQ, thin films were studied by X-ray diffraction (XRD), scanning electron
microscope (SEM), atom force microscopy (AFM) and spectrometer respectively. In addition, the powders of the
as-deposited NiQO, thin films were investigated by thermal analysis. The results showed that the decomposition
temperature of the as-deposited NiO, thin films was at about 262 ‘C. After annealed at 400 C for 30 min in air, the
reflectivity decreased and transmittance increased obviously. XRD and differential scanning calorimetry (DSC)
analysis show that no phase transformation occured during the heating process, the changes of optical properties
were related to the decomposition of NiO, thin films. The activation energy of decomposition of NiO, thin films was
230. 46 kJ/mol calculated by Kissinger formula, and the NiQ, thin films have an excellent thermal stability. Its
thermal stability and high optical contrast at 405 nm before and after annealing made it a good potential optical
storage medium in write-once blue-ray disc.
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Fig.1 Thermogravimetric analysis (TGA) and

DSC curves of as-deposited NiQO, films
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Table 1 Decomposition temperatures of the NiO, thin films

+C, D

at different heating rates

Scanning rate /('C » min ') 5 10 15 20 25
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Fig. 2 Plot of In(T?/A) versus 1/ T, of NiO, thin films
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Fig. 3 Reflectivity variation with temperature for the

as-deposited NiQ, thin films at 405 nm
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Fig. 4 XRD patterns of the NiO, thin films
(a) as-deposited; (b) annealed at 400 C
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Fig.5 Surface morphology of the NiO, thin films
(a) as-deposited; (b) annealed at 100 C; (c) annealed at
200 ‘C; (d) annealed at 300 'C; (e) annealed at 400 'C
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Fig. 6 AFM image of NiO, films annealed at 400 C
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Fig. 7 Reflection spectra (a) and transmission spectra

(b) of the NiO, films at different annealing temperatures
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