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In_this study, we focused on next-generation memory: phase-change memory
which relies on the change in physical properties due to amorphous/crystalline phase change of
phase-change material (PCM). We tried to develop new PCMs which can enhance phase-change memory
performance. In transition-metal containing PCMs which enable lower energy-, faster speed-operation
and higher heat resistance than conventional PCMs, transition-metal elements were found to form
nano-clusters in the amorphous phase. The volume fraction of nano-clusters decreased with
phase-change, which induces the drastic change in electrical properties. It was also found that the
addition of nitrogen can suppress the formation of nano-clusters and control the electrical
characteristics. Furthermore, we found a crystalline polymorphic PCM which does not require
amorphization. The crystalline polymorphic phase-change material can realize phase-change memory
showing ultralow energy- and ultrafast speed-operation.
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