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Distribution of Forming Characteristics in Pt/NiO/Pt stack structures

Yusuke NISHI" and Takuya YAMANAKA
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Abstract: An abrupt reduction in resistance called forming is required for resistance switching phenomenon in
ReRAM structures using a binary oxide such as nickel oxide (NiO). In this study, dependence of the forming
characteristics on applied voltage, cell size, and ambient temperature were investigated under constant voltage
stresses to Pt/NiO/Pt stack structures. Many experimental results suggest that the formation of conductive filaments
at forming follows a weakest link theory, and that weakest spots are randomly distributed in the NiO film according
to the Poisson statistics. Moreover, at a high temperature of 400K, gradual reduction phenomena in resistance were
observed before the forming process, which indicates that defects in the ultrathin layer in the NiO can occur
continuously due to electrical stress as the ambient temperature elevate. What temperature the phenomenon becomes

apparent should be clarified in the near future.

Key words: resistive switching, nickel oxide, forming



