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Table S1 The lattice constant of the SVSiN> monolayer, V-N bond length Ry.n, V-
S bond length Rv.s, layer thickness h, and PBE bandgap without SOC.

SVSiN, a=b(A) | Ruw(A) | Rrs(A) | h(A) E, (eV)
without dipole 2.952 2.02 2.34 4.95 0.53
correction
With dipole 2.952 2.02 2.33 4.94 0.52
correction
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Fig S1. The (a) local magnetic moment of the V ions, and (b) the energy difference
between AFM and FM configurations of the SVSiN2 monolayer with respect to the

different Uesr values.
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Fig S2. Band structures of the SVSiN, monolayer by using different Uefr values
and by using HSE06 hybrid functional.
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Fig S3. Projected density of state of the SVSiN> monolayer by using different Ues
values and by using HSE06 hybrid functional.
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Fig S4. Magnetic crystal anisotropy (MCA) performance of the SVSiN»

monolayer under different k-grids.
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Fig. S5 The Emca of the SVSiN; monolayer as a function of different Uesr values.
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Fig S6. The orbital-resolved spin orbit coupling (SOC) energy difference of V
atoms in the SVSiN2 monolayer, where (a) is the V-d orbital, and (b) is the V-p orbital.

All orbitals are beneficial for in-plane MCA.
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Fig S7. The band structure of the SVSiN> monolayer calculated by first principles
(solid red line) and tight-binding method implemented by WANNIER90 (green dotted

XK
/7

line).
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Fig S8. The band structures of the SVSiN> monolayer under different in-plane

biaxial strains.
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Fig S9. The projected band structures of the SVSiN> monolayer under -3% and 3%

biaxial strain.
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Fig S10. The band structures of the SVSiN> monolayer under different vertical

electric fields.



