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Abstract

Chalcogenide phase change memory has the high performance necessary for next-generation
memory, because it is a nonvolatile memory with high programming speed, low programming voltage,
high sensing margin, low power consumption and long cycle duration. To minimize the power
consumption and the program voltage, the new composition material which shows the better
phase-change properties than conventional GexShoTes device has to be needed by accurate material
engineering. In the present work, we investigate the basic thermal and the electrical properties due to
phase-change compared with chalcogenide-based new composition Ge;Se;Tez material thin film and
convetional Ge;SbeTes PRAM thin film. The fabricated new composition GeiSeiTez thin film exhibited a
successful switching between an amorphous and a crystalline phase by applying a 950 ns-6.2 V set
pulse and a 90 ns - 82 V reset pulse. It is expected that the new composition Ge;SeiTez material thin
film device will be possible to applicable to overcome the Set/Reset problem for the nonvolatile
memory device element of PRAM instead of conventional Ge:ShyTes device.
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Fig. 4. Resistance and conductivity change

with temperature in GexSbeTes thin film.
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