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Analog devices based on proton control in oxides for future Al hardware
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The purpose of this research is to construct the "volatile” devices as an
important element for the future Al hardware. As such volatile devices, here we focused on the
proton devices using polycrystalline Ti02 thin films. The fundamental property of proton in the Ti0O2

thin films were extensively studied, and as a result, we elucidated: most of the electrochemically
introduced proton are stabilized at the interface, the proton in-plane distribution at the interface
is homogeneous and little influenced by the grain boundary, and the surface emission of proton in
the air can be dramatically suppressed by the surface Si02 cap with a thickness of only a few nm.
These results indicate the possibility of novel solid-state proton devices based on the proton
transmission layer of Ti02, the barrier layer of Si02, and the reservoir of the interface.
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