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Fig. S1 Phonon bands of T-ScSiGeP4, T-ZnSiGeP4, T-PdSiGePs, T-YSiGePs, T-ZrSiGeNs, T-
ScSiGeNs monolayer.
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Fig. S2 Phonon bands of H-ZnSiGeP4, H-CrSiGeP4, H-MoSiGeP4, H-HfSiGeP4, H-
MoSiGeN4, H-ZnSiGeNs, H-WSiGeN4 monolayer.
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Fig. S3 Density of state of (a) H-ZnSiGeNa, (b) H-MoSiGeP4, (¢) H- HfSiGeP4, (d) H-
WSiGeNy, (e) T-ZrSiGeNs. The fermi level was set to be 0.
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Table S1 The calculated electron effective mass (m}) at the conduction band minimum, the
hole effective masses (my,) at the valence band maximum, and the relative ratio of effective
masses (D) of Janus MA2Z4 materials.

mg my, D
H-ZnSiGeN; 0.11 155 14.73
H-MoSiGeNs 0.19 483  26.06
H-MoSiGePs  0.15 1.26 8.54
H-HfSiGePs  0.19 0.73 3.87
H-WSiGeNs  0.13 1.80 14.41
T-ScSiGeNs  0.12 039 3.23
T-ZrSiGeNs  0.26 0.55 2.12
BisOsBrz[39] 0.38 1.59 4.18
BiVO4[40] 0.896  3.04  3.39

g-CsNa[41] 3.9 29 7.4
TiO2[42] 062 170 2.74




