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Fig. S1 Band structures of (a-d) MnPSes monolayer and (e-h) MnPSe3/WSe: heterostructure with spin
orbit coupling (SOC), which are all based on GGA+U method with (a, e) U=0.0 eV, (b, f) U=1.0 eV, (c,

g) U=3.0 eV and (d, h) U=5.0 eV.
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Fig. S2 Structures and side views of the charge density difference of MnPSes/WSe: heterostructures.
Yellow (blue) regions represent the net charge gain (loss), and the isosurface value is 1.2 e/nm?>. The
corresponding band structures are shown in the right figures, in which blue and red lines represent the

states of WSez and MnPSe;s layers, respectively.



Table S1. Calculated binding energy E», (meV), the interlayer distance d (A) and valley splitting (meV)
of MnPSe3/WSe: heterostructures with different stacking models.

Stacking models Al A2 A3 A4 AS
d(A) 3.500 3.507 3.468 3.447 3.439
Ep (meV) -634.5 -613.9 -646.3 -629.0 -629.4

Valley splitting (meV) 35.4 35.0 40.0 37.0 36.9




