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Fig. S1 The XRD pattern of the glass substrate.

Table S1. Lattice parameters of c-GST, c-Ge,Sby(4BiyTes (x=0.1, 0.25, 0.35) and c-GBT

Lattice parameters (A)

Experimental Value Value from Vegard’s law
a=6.0119
c-GST J—
a=6.0117"
x=0.1 a=6.0270 a=6.022
x=0.25 a=6.0330 a=6.034
x=0.35 a=6.0480 a=6.046
¢-GBT a=6.1109? —_
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Fig. S2. (a) Ge K edge k3-Weighted and (b) Bi L; edge k>-Weighted EXAFS spectra of a-Ge,Sb, sBi,Tes (blue curve) and c-
Ge,Sb gBig,Tes (red curve) in k space. The corresponding Fourier-transforms in r space measured (c) at Ge K edge, (d) at Bi Ls
edge, the peak positions shifted towards lower r for the photoelectron phase shift of the EXAFS oscillations.
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Fig. S3 The corresponding Fourier transforms (blue curves) and the fitting results (red curves) of the EXAFS spectra of c-

Ge,Sb; gBig,Tes at (a) Ge K edge and (b) Bi L; edge in r space.
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Fig. S4 The corresponding Fourier-transforms (blue curves) and the fitting results (red curves) of the EXAFS spectra of a-

Ge,Sb; gBig,Tes at (a) Ge K edge and (b) Bi L; edge in r space.

The XAFS energies at Ge K edge and Bi L; edge, which are 11103 eV and 13419 eV respectively, are located in
the signal-best range of the X-ray energy (4~25 KeV) of Beamline 1w1b at Beijing Synchrotron Radiation Facility
(BSRF), so we measured the XAFS spectra of Ge,Sb, sBip,Tes at Ge K edge and Bi L; edge. Fig. S2 shows the
EXAFS spectra of Ge and Bi in k space and the corresponding Fourier-transforms in r space. The fits of these

experimental spectra were performed by using the EXAFS equation which is expressed as follows,
NS, (k)F(k) 229 2RS4 4.0
a(k) =Y =0 exp[-2k 0 Je MY sin(2kR, + ¢, (k) —3 Gk
i

Here, i stands for the scatting path with degeneracy of N, and R; represents the half-path distance. Fi(k) is the



scatting amplitude and Sy? is the amplitude reduction factor. o;? is the squared Debye-Waller factor, which is

temperature-dependent and also has effects owing to structural disorder. Ai(k) is the energy-dependent mean free

path of XAFS, and ¢;and Cs; in the term of gjn(24R. + ¢, (k) _4 C,k*)are the phase shift of the final state and the
1 1 3

third-order accumulation, respectively. The Fourier transforms and the fitting curves of the EXAFS spectra of c-
Ge,Sb, gBip,Tes and a-Ge,Sb gBiy,Tes in r space are shown in Fig.S3 and Fig.S4, respectively. The fitting results

are shown in Table S2 below.

Table S2 Fitting results of Ge K edge and Bi L; edge EXAFS in c-Ge,Sb, gBij,Tes and a-Ge,Sb; gBig,Tes

Sample Central atom Chemical Bond CN? Bond length (A) (A2 R-factor
52.86 +0.03 0.0145
Ge Ge-Te 6.1+0.3 0.0053
13.16 £ 0.03 0.0135
Crystalline
$2.99 +0.01 0.0072
Bi Bi-Te 57+03 0.0039
L3.13 +0.04 0.0115
50% Ge-Te 41403 2.61+0.01 0.0032
Ge 0.0079
50% Ge-Te 3.0+03 3.01+0.05 0.0090
Amorphous
Bi Bi-Te 2.7+0.1 2.93+0.01 0.0075 0.0028

2 CN, coordination number.

Sand ! stand for short bonds and long bonds in c-Ge,Sb, gBi,Tes, respectively.
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Fig. S5 (a) The ratio of developing rate (r/= v./v,) between ¢-GSBT (x= 0.1, 0.25, 0.35) and corresponding a-GSBT (x= 0.1,
0.25, 0.35) in the basic solution (KOH(1%):H,0,(30%)= 20:1) at 22 °C. (b) The ratio of developing rate (r2= v,/v.) between a-
GSBT (x= 0.1, 0.25, 0.35) and corresponding ¢c-GSBT (x= 0.1, 0.25, 0.35) in the acidic solution (HNO;(65%):H,0:H,0,(30%)=
1:6:1) at 22 °C. v, and v, stand for the developing rate of c-GSBT and a-GSBT respectively.
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Fig. S6 (a) The etching selectivity between Si and ¢-GST or ¢c-GSBT(x= 0.1, 0.25, 0.35), and (b) the etching selectivity between
Si and a-GST or a-GSBT (x= 0.1, 0.25, 0.35) with the etching power of 70 W, the etching pressure of 17 Pa and different flows
of SF6
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