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Realizing of non-volatile memory with large capacitg and low ﬁower consumption
by metal-insulator-semiconductor junction composed by phase change material and
oxide
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Nonvolatile memory using Ge-Sb-Te compounds (GST), which are widely used as
phase-change materials, generally requires a selector layer (thickness: several tens of nm) that
exhibits nonlinearity, which is a factor that hinders high device integration.

In this study, we succeeded in realizing a selector-free device structure by utilizing the high
resistance nature of insulator oxides and tunneling current. In this structure, the nonlinearity of
the MIS junction, in which only 5 nm of oxide is inserted between the GST and the electrode, can
play the role of selector function. As a result, the device size in the vertical direction can be
dramatically reduced, indicating the possibility of realizing high-capacity memory.
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