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Phase-change memory (PCRAM) is emerging as a next-generation non-volatile memory
(NVM). It uses a Ge-Sb-Te (GST) compound, which undergoes reversible phase transitions,
but suffers from poor thermal stability and high-power consumption. To achieve high
density, PCRAM employs a cross-point structure, requiring a selector layer to prevent
crosstalk currents. Mass-produced PCRAM uses Ovonic Threshold Switching (OTS)
materials as selector layers, but their complex structures hinder integration. While OTS
enables fast switching, its amorphous nature makes it heat-sensitive, complicating
miniaturization. To overcome these challenges, this study proposes NbTe, as a new phase-
change material (PCM). Unlike GST, NbTe, transitions from a high-resistance p-type
crystalline phase to a low-resistance n-type amorphous phase upon Joule heating, forming a
self-integrated PN diode. This innovation could eliminate the need for a separate selector
layer. This research explores a novel memory device where the memory layer also functions
as a selector, aiming for high-density, low-power PCRAM.
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