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X-ray diffraction (XRD) rocking curves:

XRD rocking curves centered at the GST (00.15) peak have been measured with the X-ray
aligned parallel (along the [-110]) and orthogonal (along the [-211]) to the substrate steps. By
increasing the miscut from f = 0.03 to 4° in the parallel configuration (Supplementary Figs. 1a
and Ic), the broadening of the sharp peak representing the coherent diffracted domains of the
single crystalline film remains constant (~0.07°) whereas the off normal planes peak shows a
change of the FWHM from 0.53 to 0.59°. In the orthogonal configuration (Supplementary Figs.
1b and 1d) the symmetric distribution for f = 0.03° converts to an asymmetric one for f = 4°
with the crystalline peak having a narrower FWHM of 0.04° and the broader peak that has been

fitted with an asymmetric pseudovoigt function (FWHM = 1.17 and 0.40°).
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Supplementary Figure 1 XRD rocking curves centered on GST (00.15) planes for § = 0.03° (a,
b) and B = 4° (¢, d) when the X-ray beam is parallel to the (a, ¢) [-110] and (b, d) [-211] Si

substrate directions (see the schematics).



In-plane lattice constant:

The reciprocal space maps around the asymmetric Si (224) Bragg peak in coplanar configuration
are shown in Supplementary Figs. 2(a-c). The Q. and Q, axes are parallel to the Si [111] and [-1-
12] directions, respectively. From the coordinates of the GST (01.13) peaks with respect of the Si
(224) it is possible to extract the in-plane lattice constant (a;) of the GST epilayer as a function
of the substrate miscut. In particular, from f = 0.03 to 3° there is no significant change of a
(Supplementary Figs. 2a and 2b). Interestingly, a decrease of a, from 4.22 to 4.04 A is visible in
Fig. 2c for the f = 6° case, which is the signature of the large strain introduced in the structure.
Moreover, the reduction of compositional disorder associated with the evolution of the film

composition towards the 124 phase for £ > 3° is nicely depicted.
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Supplementary Figure 2 Reciprocal space map around the asymmetric Si (224) Bragg peak
with Q, // Si[111] and Qy // Si [-1-12] for GST grown on Si (111) with £ =0.03° (a), 3° (b) and

6° (¢).

® scan:



The goniometer of the XRD has been rotated (y-angle) in order to compensate for the substrate
miscut and measure the precise peak intensity. A y-@ map is reported in Fig. 3 for f = 4° where
the distance along the y-axis between each pole is ~4°. As a result, a suppression of the peak
intensity at ¢ = 60° of ~60% is obtained.

It is important to note that the FWHM of the XRD peaks decreases from 3.1° at = 0.03° to 1.7,
2.2 and 1.9° at =3, 4 and 6°, respectively (Fig. 3a of the main text). This is the signature of the

better in-plane domain alignment in the case of miscut, which can be related to the higher

interaction of the epilayer with the substrate.
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Supplementary Figure 3 XRD y~¢@ map around GST <01.13> for f = 4°. The top panel shows

the normalized intensity integrated for different y~values.



