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The local, mid, and average structures are accessible
through a modified pair distribution function

X-ray pair distribution function (PDF) is helpful to understand local
and mid-range structures of disordered materials.

Though less conventional, PDF can be applied to disordered thin
films to access multi-lengthscale structure-property relationships.[3]

C-doping can increase the crystallization
temperature of GST, but the mechanism of this
change remains unknown

Ge,Sb,Te: (GST) is a candidate for future memory
devices, but is limited by poor thermal stability

PCRAM (Phase-Change RAM) is a

nonvolatile memory application that uses Trigonal

the resistivity difference between two ‘
phases. [1]

GST has two states with appropriate
contrast and fast switching between them

Dopants can increase crystallization temperature,
Improving thermal stability. However, how dopants are
incorporated and the mechanism by which they modify
the kinetics and thermodynamics of the transformation
remain poorly understood [2].
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Using in situ atomic structure characterization during crystallization, we find that mid-range
structure during the amorphous to crystalline transformation varies most between GST and C-GST.

The average structure has an abrupt | ' ' ' ' PDF data confirm the abrupt phase transformation for GST in the high r range,
phase transformation between the and shows relatively gradual changes in the local- and mid-range structure
amorphous and crystalline states PDF: GST PDF: GST-6%

XRD: GST

T T ] With heating, correlations at higher

Temperature dependent in situ XRD r-ranges (10 A to 30 A) change
on GST and C-GST films shows | suddenly, corresponding to
sudden crystallization. The C-GST ' crystallization.

has a more gradual change and
crystallizes at a higher temperature.
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While XRD clearly indicates when a o i’ﬁém A oAn AN RN I I s mo— Neating, indicating local structure
crystalline phase is present, it does W D R R 2| . 2| . * | N changes precede crystallization.
not provide quantitative insights to the 0 > 10 r(1A5) 0 > 300 0 10 15 20 29 30
amorphous structure.
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