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Abstract

Resistive Random Access Memory (ReRAM) has attracted significant attention as a novel non-volatile memory capable of
high-speed operation and low power consumption. In this study, we developed a conductive filament model based on the resistive
changing mechanism. Further, we proposed a concept to achieve good data retention characteristics, based on which, we considered
the ReRAM specific scaling issue and developed new technologies, specifically, those that control excess oxygen at memory cell side,
and filament location in memory cell. Using these, we realized ReRAM in 2Mbit memory capacity with 40 nm technology node, and

demonstrated excellent data retention (10 years at 85 °C) even after 10 000 write/erase cycles.
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Fig. 1 Mechanism for resistance switching of ReRAM
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Fig. 3 Filament characteristics for good data retention
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