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Improvement of electron mobility and long-term stability in an In-free transparent
conducting film

Atsushi Tsukazaki

One of perovskite tin oxides, BaSnOs, has recently been attracting attention as a new
transparent conducting material possessing high electron mobility. However,
La:BaSnOs films grown on SrTiO3(001) substrates have been reported to show much
lower electron mobility than the bulk value because of the high density of misfit
dislocations. In this work, we found that the introduction of (Sr,Ba)SnOs buffer in
combination with high-temperature post-annealing allows for reducing dislocation
density, leading to a large enhancement in electron mobility. We also fabricated a field-
effect transistor on an insulating BaSnOs channel with an atomically smooth surface,
and demonstrated that field-effect mobility can be enhanced effectively by modulating
the band profile at the gate dielectric/channel interface using the wide bandgap
(Sr,Ba)Sn0s. These results would provide an important step towards BaSnOs-based
transparent conducting films and functional devices.



