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Proving New Defect Generation/Movement Mechanism in Metal Oxides
by Using Oxygen Vacancy Filament of Resistance Random Access Memory (ReRAM)
as an Ultrasensitive Probe
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The purpose of this study was to use the filament consisting of oxygen vacancies (Vo s) in
the resistance random access memory (ReRAM) based on metal oxides as a sensor to detect
the change in Vo density, and to demonstrate the existence of defect formation and migration
associated with the excitation of free electrons. However, the probability of Vo generation
and migration in the immediate vicinity of the filament is low due to the locality of the
filament, and it takes a long time to be detected. In this report, we propose to solve the
drawbacks by introducing surface-type ReRAM, which shows voltage-induced resistance
changes in whole of the area over the electrode/metal oxide interface. A tin-doped indium
oxide (ITO)/Nb-doped SrTiO; (Nb:STO) device was fabricated and ultraviolet (UV) light
transmitted through the ITO electrode was incident on the Nb:STO layer, promoting the
generation of free electron-hole pairs in the depletion layer of Nb: STO. As a result, the
resistance value was reduced by the UV light irradiation. It can be understood that this
phenomenon is due to the strong electron-lattice interaction in STO, and the generated holes
form self-bound excitons, resulting in the formation of molecular oxygen and Vo pairs.
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