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Figure S1 Atomic structures and calculated band structures of other configurations of
BN/F-G-H/Graphene. The Fermi levels are set to zero as indicated by the green dot lines.

We can found that the Fermi levels shift upward, representing a p-type doping in graphene and
closer examination demonstrates that the doping concentration in graphene shows little

relationship with the relative disposition of graphene, buffer layer, and BN substrate.
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Figure S2  Charge rearrangements upon inserting H-G-F, Ap(z), net charge transfer, Q, as well as

the resulting change in electrostatic energy, Ein, for MoSe,/F-G-H, F-G-H/Graphene, BN/F-G-H

and F-G-H/Graphene.
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Figure S3 (a) Work function, Wgy, of the 4-ML BN and that for graphene W¢ (e).
Interface dipole layer induced potential energy steps between BN and F-G-F denoted
as AEgnrcn (b) and that between F-G-H and graphene layer denoted as
AEF_G-Higraphene (d). (C) Potential energy step, AEyac, across the F-G-H layer. (f) The

plane-averaged electron potential energy of the combined system.
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Figure S4 Optimized atomic structures and corresponding band structure of
BN|H-G-F|Graphene. The bands derived from graphene and H-G-F layers are

highlighted via pink and green curves, respectively.
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Figure S5 Dependence of the graphene Dirac point relative to the system Fermi level
plotted as a function of an external field for both BN/F-G-H/Graphene and

BN/H-G-F/Graphene. The Fermi level is set to zero in all plots.
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