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Objectives/Goals Abstract
Resistive random access memories (ReRAMSs) are currently under | inVies atl pry because they are
promising alternatives to flash-based non-volatile memories, whigh aregot
dimensions below about 20nm. "Forming" is arelatively high-vo used just after
manufacturing to functionalize the ReRAM device, by creating/2 pent whose resistanceis
then modulated to encode "0" or "1" memory states. S imeprocess and since the
underlying physicsis stochastic in nature, statisticall ' expementa characterizations of the

forming voltage (V_f) are difficult to perform. | have ad § using a novel ssimulator that
ing i [ [ sharacterize it because it
determines the overall scalability of this emerging te

Method_s/M aterials

My simulator captures one of the unique aspects of § ] 10nic and electronic transport. | treat
the electronic effects--both current flow and te e rise dusyqoule heati ng--using equivalent
resistor networks, and oxygen vacancy generatfo Quigration using kM C. The distribution of
vacancies determines the linear/nonlinear elea eSstor network, and the heat generated by

of generation rates that drive kMC. The
s&ffects allows my simulator to closely reproduce

Conclusions/Discussion

| found that the critical voltageA
logarithmically on width. | njo§ vatgthe s dependence using an effective field argument, and then
offer a plausible statistical ar§uNg Agn the width dependence. | also found that forming at an
elevated temperature c thxeduse thebylrage V_f, aswell asthe variability inV_f.
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