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Abstract : The 1*-year study includes the investigation of phase-change behaviors of Ge,Sb,Tes
(GST) thin films and those doped with molybdenum (Mo) or nitrogen (N) were by utilizing the
In-situ electrical property measurement, X-ray diffraction (XRD), transmission electron microscopy
(TEM) and X-ray photoelectron spectroscopy (XPS). It was found that the Mo-doping mainly
reduces the resistivity level of amorphous GST while the N-doping raises both the resistivity levels
of amorphous and crystalline GST. XRD and TEM analyses revealed that the element doping
stabilizes the amorphous state of GST and suppresses the grain growth in GST films. This resulted
in the increase of recrysatllization temperature (Tm) and activation energy (Ea) of
amorphous-to-crystalline phase transition in GST layers, as indicated by the calculation in terms of
Kissinger’s theory. The results of data fitting into various percolation models and
Johnson-Mehl-Avrami (JMA) analysis revealed the heterogeneous feature of phase-transition
process in GST layers that the nucleation first occurs at the ambient/sample interface and the
recrystallization front advances into the interior of sample in a layer-by-layer manner along the
direction of surface normal.
Keyword: GeSbTe, phase transition, electrical property measurement.
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In the GeSeTe thin films doped with about 3 at.% of Mo or N, the FCC
GeSbTe phase is stabilized and their recrystallization temperatures (Tp)
can be increased. When implanting such doped GeSbTe films in
PRAM devices, the duration of data storage can be effectively
extended.
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