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@ Growth of Cobalt Silicide Nanocrystals in Silicon Dioxide for Nonvolatile Memory
Applications
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Metallic nanocrystals (NC) have received particular attention for nonvolatile memory (NVM) devices
with discrete charge traps because they have additional advantages over those of semiconducting
nanocrystals, namely, an enhancement in charge storage capacity and retention time. In particular, a
well-defined metallic NC monolayer has high potential for NVM device applications with large
storage capacity. In this work, we report the direct growth of crystalline cobalt (Co) disilicide (CoSi,)

nanocrystals (NCs) in silicon-rich silicon oxide (SiO, ) layers. We show that the CoSi, NCs grow into
well-defined single crystalline structures embedded in a SiO, matrix by thermal annealing of a
sandwich structure comprised of a thin Co film sandwiched between two silicon-rich oxide (SiO,)

layers. Capacitance-voltage (C-¥) measurements are shown to have C-F characteristics suitable for
nonvolatile memory applications, including large memory window, long retention time, and excellent
endurance.
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