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While the technological innovation of semiconductor devices by microfabrication is reaching
its limit, next—generation electronics based on new principles are required for further functional
enhancement and energy saving. Among them, strongly correlated ionics have attracting attention,
which controls the electronic phase of strongly correlated oxides by moving ions. For the development
of this strongly—correlated-ionics device technology, it is indispensable to establish the theory
of thin film formation, elementization, and surface/interface control.

In this study, we aimed to create al |-sol id-state electric double—layer transistors using solid
ion—conductors of mixed anion oxides, and to achieve the electronic phase control. First, we
investigated as follows:

(1) Superconducting transition temperature modulation of La; gSr, 56u0,_s (LSCO) thin films by
fluoride ion insertion.
(2) Metal-insulator transition in NdNiO; (NNO) thin films by proton desorption.

The present study showed that LSCO and NNO are useful for the channel layer of the all-solid-state
electric double-layer transistors. In addition, we examined LaOF, which is a fluoride ion
solid-electrolyte candidate, but the deposition conditions of LaOF could not be optimized. The reasons
may be due to the difficulty of the control of the amount of fluorine, and the lattice mismatch between
LaOF and oxide substrates. Towards creation of all-solid electric double layer transistor using mixed
anion oxide, we will try thin film formations using porous silica (proton conductor), LaF, (fluoride
ion conductor), and BaH, (hydride conductor).




