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Resistive Random Access Memory (ReRAM) consisting of metal/oxide/metal stack structures using a
transition metal oxide is one of the promising simple devices for a next—generation nonvolatile memory.
However, fundamental properties of the oxide and resistive switching properties have not been fully understood
yet. In the study, Nickel Oxide (NiO) or Titanium dioxide (TiO,) and Platinum for resistive switching devices are
selected as transition metal oxide (TMO) and metal, respectively.

Pt/TiO,/Pt stack structures, in which TiO, with oxygen composition of less than 2 (stoichiometry) is regarded
as an n—type semiconductor, show most stable and repeatable resistive switching. The slight gap of oxygen
composition with a stoichiometric value is required as oxides for stable and repeatable resistive switching.

[ focused on electroforming process and investigated defects in the oxide. By admittance spectroscopy, band
conduction with holes thermally excited from the defect level located at 170 meV above the valence band edge
may be dominant in the NiO. From the dependence of Weibull distributions of electroforming voltage on metal
size and oxide thickness, generation of defects as an origin of conductive paths according to percolation path
model by electroforming may occur at a specific local area where the thickness is independent of NiO thickness.

The study enabled quantitative analyses of electroforming in TMO ReRAM devices and indicated a new

approach to elucidate the mechanism of resistive switching.




