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Appearance of conductance quantization in binary transition metal based
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This is a basic study on the appearance of quantization conductance in
resistance-change memory using binary metal oxides. In memory cells composed of platinum and nickel
oxide, which is deposited under a specific condition, conductance quantization can be observed in
the process of applying a voltage to the cell. It has been found that this origin is a conductive
filament with a quantum point contact and that its shape changes by heat and electric field.
Furthermore, when these cells are heat-treated in a reducing gas atmosphere at a relatively low
temperature of 150C or lower, the variation of oxygen vacancies segregated at the grain boundaries,
which are typical defects in columnar nickel oxide layers, is turn out to be suppressed, and the

distribution of cell conductance can be reduced.
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