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Abstract : The researches included in this year are the phase transition kinetics and
microstructure evolutions of AgInSbTe (AIST) and 85 wt.% AIST-15 wt.% SiO, (85A15S)
nanocomposite layers applied to phase-change random access memories (PRAM). The PRAM
devices were also fabricated to evaluate its static and dynamic electrical characteristics. In-situ
x-ray diffraction (XRD) indicated that the SiO, addition causes the increase of recrystallization
temperature (7y) of AIST phase. Further, XRD and transmission electron microscopy (TEM)
revealed the refinement of AIST grains in nanocomposite sample. Kissinger’s analysis found that
Si0O; incorporation increases the activation energy (E,), denoting AIST grain refinement in
nanocomposite. Johnson-Mehl-Avrami analysis showed the decrease of Avrami exponent (n),
implying that the dispersed SiO; particles promote the heterogeneous phase transition of AIST in
the samples. Static /-V characteristics and a typical reversible binary switching of PRAM
devices not only confirmed the analytical results obtained by electrical property and
microstructure characterizations, but also illustrated the feasibility of AIST and 85A15S
nanocomposite layer for PRAM fabrication.

Keyword: AgInSbTe, phase transition, phase-change random access memory.
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Sample thickness AIST 85A15S
(nm) T, (°C)* E, (eV)’ T, (°C)* E, (eV)’
30 199 2.5 253 32
50 195 2.2 237 2.5
100 195 2.1 234 2.3
150 193 2.1 226 2.3
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(nm) n* AH (eV) n* AH (eV)
30 2.9 3.7 2.5 39
50 2.9 4.4 2.6 4.8
100 3.2 4.5 2.8 5.2
150 3.3 4.9 2.9 5.3
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Incorporation of 15 wt.%Si10, with growth-dominated AIST
phase-change alloy to form AIST-SiO; nanocomposite thin films may
cause the grain refinement and increment of recrystallization
temperatures (7;) for AIST. This may improve the duration of data
storage of PRAM devices. Static and dynamic electrical
characterizations also confirmed the feasibility of AIST-S10,
nanocomposite thin films to PRAM devices.
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