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S1. Segregation of Ge in Ge-GST samples

X-ray diffraction (XRD) data obtained after annealing at 300 °C for H-Ge-GST and
L-Ge-GST are compared in Figure S1. A single crystalline phase is clearly observed in the
L-Ge-GST sample, without Ge segregation. On the contrary, the H-Ge-GST exhibits dif-
fraction peaks ascribed to crystalline Ge (see main text page 4).
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Figure S1. XRD w-20 scans obtained after annealing at 300 °C for H-Ge-GST (solid line) and
L-Ge-GST (dotted line).

S2. Morphology of H-Ge-ST after annealing at 300 °C

The high-resolution transmission electron microscopy (TEM) image of H-Ge-ST, af-
ter annealing at 300 °C for 30 min, is shown in Figure S2. The film is uncapped and a thin
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oxide layer is formed at the surface. Crystal nucleation preferentially occurs below the
surface oxide, while the regions at the bottom of the film are still in the amorphous phase.

Figure S2. High-resolution TEM image of H-Ge-ST after annealing at 300 °C for 30 min.

S3. Effect of Ge enrichment of the amorphous phase

The electrical resistivity of inhomogeneous materials, as Ge-rich GST or ST films, can
be evaluated by considering the effective medium approximation developed by Brug-
geman [1]. Ref. [2] describes how to calculate the effective conductivity for various
shapes of composite materials as a function of the “dopant” and the host material prop-
erties. In this case the host is G5T225 or Sb2Tes and the “dopant” is the excess Ge. Figure
53 shows the resistivity of Ge rich amorphous alloys as a function of excess Ge calculated
according to Ref. [2].

For excess Ge amount below the percolation threshold (67%), the resistivity is ex-
pected to increase as the Ge content increases. Above the threshold, the material becomes
more similar to amorphous Ge.
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Figure S3. Calculated resistivity of GST225 and Sb2Tes according to the effective medium ap-
proximation, assuming the presence of some amount of excess Ge.
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Following the same approach, it is also possible to calculate the expected tempera-
ture dependence of resistivity as a function of excess Ge. Figure 54 shows the calculated
temperature dependence of the resistance for different excess Ge amounts in Sb2Tes. As
the Ge content in the amorphous phase increases, the activation energy for the resistivity
decreases.
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Figure S4. Calculated resistivity of Sb2Tes as a function of temperature, according to the effective
medium approximation, assuming the presence of different amounts of excess Ge.

S4. Selective area electron diffraction
Selected area electron diffraction (SAED) was performed on the samples H-Ge-ST
and H-Ge-GST. The bright field TEM and SAED of sample H-Ge-ST on SiO: after an-

nealing in air at 180 °C are reported in Figure S5. The plane spacings in the SAED are
compatible with GeTe for a grain along the zone axis [112].
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Figure S5. (a) Bright field TEM and (b) SAED of the sample H-Ge-ST on SiO: after annealing in air
at 180 °C. The SAED is obtained from a selected area of about 100 nm of diameter.
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In Figure S6 the bright field TEM and SAED of the sample H-Ge-GST on Si(111) after
annealing at 330 °C are shown. Along with Si reflections (yellow circles), features com-
patible with Sb2Tes and trigonal (GeTe)n(Sb2Tes) are seen (red circles).

Figure S6. (a) Bright field TEM and (b) SAED of the sample H-Ge-GST on Si(111) after annealing at
330 °C. The SAED is obtained from a selected area of about 100 nm of diameter. Reflections marked
in yellow correspond to the Si substrate along the [110] zone axis. The other reflections (in red) are
compatible with Sb2Tes and trigonal (GeTe)n(Sb2Tes).
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