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Figure S1. Phonon dispersion of the Janus Te2Se multilayer structure (d). The high

symmetry k points are: 7" (0, 0, 0), K (-1/3, 2/3, 0), M (0, 1/2, 0), 4 (0, 0, 1/2), H (-1/3,

2/3,1/2), L (0, 1/2, 1/2).

Table S1. Comparisons of clamped-ion elastic stiffness constants (Cj) and the

clamped-ion piezoelectric coefficients (eji/djj) in unit of N/m, 1071 C/m, and pm/V,

respectively.
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Table S2. Relative energy per unit cell (AE), lattice parameters (a/c) and the unit-cell

volume (¥) of the unit cell of Janus Te,Se multilayers with the structures shown in

Figure 6. The units of AE, a/c, and V are meV, A, and (A3%), respectively.

Structure AE a c 14
(a) 0 4.157 12.115 181.33
(b) 208 4.099 13.573 197.52
(c) 315 4.091 14.267 206.76
(d) 47 4130 12.504 184.71
(e) 68 4.118 12.688 186.33




Table S3. The clamped-ion elastic stiffness coefficients (Cj) and the clamped-ion
piezoelectric coefficients (ejj/d;;) of the Janus Te,Se multilayer with five structures in

Figure 6. The units of Cj;, e; and dj; are GPa, 1071 C/m and pm/V, respectively.

Structure  Cyy C Ci3 Cs3 e €31 €3 di d3 ds3

© 0.755 0.170 -0.428 11.562 6.232 -
88.08 2278 46.23 89.10 11.269
(b) 81.53 2285 3722 8392 0.601 0.098 -0.177 10.248 2.473 -4.308
() 78.90 21.59 34.02 80.52 0 0.089 -0.157 0 2.163 -3.777
(d) 82.95 2659 44.65 8520 0 0.076 -0.178 0 2.709 -4.934

(e) 85.20 23.19 4243 84.45 0 0.143 -0.322 0 4.637 -8.469
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