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Elucidation of Characteristic Electronic Transport Properties in

Transparent Conductive Amorphous Oxides
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We explored the origin of unique electronic transport properties in transparent semiconductors
based on heavy metal oxides such as CdO, a novel class of amorphous semiconductor, by examining
electronic structure and analyzing free carrier absorption. It was revealed that the mean free path
of carrier was fairly larger than the inter-atomic distance, which is totally different from that in
existing amorphous semiconductors. The magnitude of overlap between the 5s orbitals of the
neighboring Cd2* ions, which primarily contribute to the conduction band minimum, is large and
insensitive to the structural randomness. We concluded this is the primary origin of large mobility

in these amorphous semiconductors.
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