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Characterization of Resistive Switching Behaviors of Si-rich Oxide ReRAMs
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Local switching properties for ReRAM with Si-rich oxide (SiOx) thin films and

control of formation and disruption of conductive path due to the resistance switching were studied.
Electrically isolated Ni-nanodots (NDs) with an average area of 190 nm2 as nanoscale top electrodes were
formed on SiOx/Ni bottom electrode by exposing a Ni layer to remote H2-plasma without external heating.
From the local 1-V measurements by contacting a single Ni-ND with a Rh coated Si cantilever, a distinct
uni-polar type resistance-switching behavior was observed repeatedly. Ni/SiOx/Ni MIM diodes show good
size scalability of resistive switching properties. Impacts of the embedding of high density NDs and thin
films on the resistive-switching properties of SiOx were also investigated. The embedding of NDs in SiOx
was effective to increase the ON/OFF ratio in resistance and to reduce the variations in both SET and
RESET voltages.
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