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Sapphire orientation dependence of the crystallization of ZnO thin films
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Abstract

The sapphire orientation dependence of the crystallization of ZnO thin films has been studied using

real-time synchrotron x-ray scattering. The amorphous ZnQO thin films with a 2400- A -thick were

grown on sapphire(110) and sapphire(001) substrates by radio frequency magnetron sputtering at room

temperaturé. The amorphous ZnO films were crystallization intc epitaxial ZnO(002) grains both on the

sapphire(110) and on the sapphire(001) substrates. The epitaxial quality, such as mosaic distribution and

crystal domain size, of the ZnO grains on the sapphire(110) is high, similar to that of the ZnO grains

on the sapphire(001). With increasing the annealing temperature to 600C, the mosaic distribution and

the crystal domain size of ZnO(002) grains in the film normal direction was improved and decreased,

respectively.
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Fig. 1. X-ray powder diffraction profiles of ZnO
thin films grown (a) on sapphire(001) and (b) on
sapphire(110) measured at several temperatures
during annealing.
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Fig. 2. X-ray intensity profiles of the ZnO(101)
nonspecular reflections (a) on sapphire(001) and (b)
on sapphire(110) substrates.
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Fig. 3. FWHMs of the ZnO(002) grains grown (a) on
sapphire(001) and (b) on sapphire(110) measured at
several temperatures during annealing.
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Fig. 4. Integrate intensities of the ZnO(002) grains
grown (a) on sapphire(001) and (b) on sapphire (110)
measured at several temperatures during annealing.
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Fig. 5. Crystal domain sizes of the ZnO(002) grains
grown (a) on sapphire(001) and (b) on sapphire (110)

measured at several temperatures during annealing.
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