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The phase-change random access memory (PRAM) is intensively studied as the next-generation nonvolatile memory that will replace the current flash memory. The working principle of PRAM is based on the phase-change phenomena of chacolgenide material, most notably Ge2Sb2Te5, between the crystalline and amorphous phases. The amorphous structure of Ge2Sb2Te5 has been under intensive researches recently. In particular, the molecular dynamics (MD) simulation can directly emulate the phase transition phenomena in the actual device, which occurs over a few nanoseconds. In this presentation, we introduce our recent MD calculations to study the amorphous structures of Ge2Sb2Te5. The amorphous structure is obtained by melt-quenching the liquid Ge2Sb2Te5. We vary the simulation condition such as volume and quenching rate and discuss how the results are affected by these parameters. The analysis on the electronic structure indicates that the energy gap of the amorphous structure increases with the simulation cell volume, which can explain the resistance drift of PRAM. 
