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In recent years, there has been increasing demand for oxide thin-film transistors (TFTs) with
high mobility (ure > 50 cm? V™! s71), comparable to that of polycrystalline Si transistors, for
next-generation displays, LSI, and memory applications. In this study, we aimed to realize oxide
TFTs exhibiting both high mobility and high reliability. To achieve high mobility, we developed
a low-temperature (~250 °C) solid-phase crystallization technique for hydrogenated In203 thin
films, achieving a high field-effect mobility (>100 cm? V~! s7!), which is approximately ten
times higher than that of conventional amorphous IGZO TFTs. Furthermore, to enhance device
reliability, heteroepitaxial growth of Y203, which has the same crystal structure as In2O3, was
employed as a channel protection layer, enabling the fabrication of In2O3:H TFTs that exhibit
excellent stability under bias stress.
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