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Local Structure Analysis of Oxide Semiconductors: X-ray absorption fine structure Study
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The local structure of oxide semiconductor In-Ga-Zn-O(IGZO) was examined by XAFS(X-ray absorption fine
structure). We first compare Zn K-edge XANES(X-ray absorption near edge structure) spectra of IGZO film
with those of various oxide semiconductors. We thereby discuss valence of Zn atoms and structural order of
IGZO film. We subsequently analyze Zn K-edge EXAFS(Extended XAFS) of IGZO film and obtain following
results; 1) The first coordination distance from Zn atom(Zn-O) agrees well with that of InGaZnO, crystal and
the coordination number is ~4.5 which is slightly smaller than that of InGaZnO, crystal (N=5). ii) Only the
nearest neighbor Zn-O peak is observed in Zn K-edge EXAFS spectra. This indicates that the medium range
ordering at distances equal to or longer than the next nearest neighbor is nearly lost around the Zn atoms in
IGZO film.
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