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Synchrotron X-ray Structural Analyses of Phase-Change Recording Materials Used in Practical Applications
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Abstract

Synchrotron X-ray analyses reveal that, in phase change materials for practical use, atomic clusters formed by strong covalent

bonds in the amorphous states provide them with high endurance, and on the other hand, high similarity in atomic configuration
between their amorphous and crystalline states gives extremely high-speed phase change by slight bond interchanges. These small
atomic shifts restrain long-range atomic diffusion, which secures high cyclabilities for these materials.
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Fig. 1 Schematic drawing of phase-change recording
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52  (a) GST-NaCIZ, (b) AIST-A7EIH: S
Fig. 2 Structure models for (a) GST-NaCl-type and (b) AIST-A7-type
crystals
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Fig. 3 Schematic drawing of crystal growths for two typical phase-
change materials, (a) GST and (b) AIST
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Fig. 4 Atomic configurations for (a) GST and (b) AIST amorphous

materials
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Fig. 5 GeTe4 and SbTe;polyhedra with bond angle of ~90°, found in
amorphous Ge,Sb,Tes
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Fig. 6 Atomic configurations in (a) AIST amorphous and (b) crystalline

materials
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