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Development of infrared photothermal deflection spectroscopy suitable for defect
level evaluation of phase-change memory and selector materials

Gotoh, Tamihiro
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Chalcogenide semiconductors are expected to be applied to nonvolatile
memories. In order to improve the performance and reliability of devices, localized level
information related to carrier characteristics is essential. Therefore, an infrared photothermal
deflection spectroscopy method suitable for phase change memory selector materials was developed,
and the localized levels of these materials were evaluated.

A photothermal deflection spectroscopy system using excitation light with a wavelength of up to
5000 nm (light energy 0.25 eV) in the infrared region has been developed. By using sapphire as a
substrate, which is transparent in a wide wavelength range including infrared, it became possible to

quantify low-density defects and impurities in amorphous chalcogenide films.
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