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Material Design of High Mobility Transparent Conductive Films
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Doping ﬁhenomena were studied in indium oxide semiconductors to obtain
guidelines for the creation of high-mobility transparent electrodes. Experimental results showed
that thin films with high mobility were obtained depending on the impurity added, and various
characterization tools were used to elucidate the factors responsible for the different mobility
levels. In particular, thin films co-doped with Ce and H achieve significantly higher mobility than
ITO thin films commonly used in the market. The reason for this is found to be not the small
effective mass of electrons, but the effective suppression of electron scattering: Ce has a high
dissociation energy with oxygen and suppresses the formation of oxygen vacancies, the lattice
distortion caused by Ce addition is also suppressed due to the close ionic radius with In, and the
Ce 4f level is higher than the Fermi energy, which is thought to suppress the interaction with free
electrons.
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