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The amorphous structure and the generation of nano- to micro-sized
crystallites with preferred crystallographic orientations have been discussed to improve the
stability and performance of In-based amorphous oxide semiconductors. The in-situ X-ray diffraction
measurements were performed at Kyushu Synchrotron Light Research Center for the rapid and precise
estimation of the crystallization fraction. Crystal growth behaviors were also analyzed by TEM. The
in-situ observation for the XRD of In203, IGO0, 1GZ0 films during annealing in air were carried out,
where the annealing temperatures for the films were 150, 670 and 300-900 degree C, respectively. The

amorphous films started to crystallize after the each annealing. The activation energies of the
crystallization were estimated from the change of the integrated intensity of the In203 (222) peak
with the increase in the annealing time. The crystallization kinetics of the films were successfully
examined based on the Avrami analysis.
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