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Development of ultra-wide bandgap amorphous oxide semiconductors for
photo-stable electronic devices
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The transparency of oxide semiconductors is a significant feature that
enables the fabrication of fully transparent electronics. Unfortunately, practical transparent
electronics using amorphous oxide semiconductors (AOSs) have not yet been realized, owing to
significant photo-instabilities of these materials. In this work, we examined the electronic
structures of a variety of AOSs and found that their ionization potentials vary greatly, depending
upon the specific metal cations. This finding enabled us to increase the optical bandgap by
modifying the VBM levels, resulting in a high mobility of 9 cm2/Vs and an ultra-wide bandgap of 3.8
eV for amorphous Zn-Ga-0 (a-ZG0).
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