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Figure S1. (a) Atomic structure, differential charge density and (b) band structure of 

Gra/2H-MoS2. (c, d) Schematic of the interaction between the ferroelectric polarized 

electric field (Ep) and the built-in electric field (Ei). (e) Band structure of Gra/2R-MoS2 

P with D3, D2, and optB88 vdW correction. 
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Figure S2. Atomic structures and band structures of Gra/WS2/MoS2 (a, b), as well as 

Gra/MoS2/WS2 (c, d). 
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Figure S3. Planar differential charge density (a, c) and band structure (b, d) of 

Gra/WS2/MoS2 P↑ state. 
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Figure S4. Planar differential charge density of Gra/2R-MoS2 in (a-b) P and (c-d) P 

with different interface distances (d1 and d2). (e) interfacial polarization direction of 2R- 

MoS2 reverses when d1 increases by 0.124 Å. 
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Figure. S5. Electron band structures of (a-b) Gra/2R-MoS2 P↑ and (c-d) Gra/2R-MoS2 

P↓ with different interface distances d1 and d2. 
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Figure S6. (a) The SBH of L1 and L2 in Gra/2R-MoS2 changes as d1 and d2 are adjusted. 

(b) band non-degeneracy (n-De) of 2R-MoS2 in Gra/2R-MoS2 heterojunction with 

different d1 and d2. 
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Figure S7. Device configurations in the DFT+NEGF calculations for 2D vdW (a) 

Gra/2R-MoS2 P and (b) Gra/2R-MoS2 P states. A vacuum padding of 10Å is set 

along the vertical direction in order to eliminate any interlayer coupling effect. The 

transmission intensity is indicated in logarithmic scale by color bar and the electron 

transmission coefficients are in Table 2. 
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Figure S8. The moiré superlattice structure is obtained by twisting (a) 67°, (b) 60°, and 

(c) -60° in 2H-MoS2 plane direction, where blue and red triangles represent 2R-MoS2 

P↑ and 2R-MoS2 P↓, respectively. (d) Field-effect transistor and (e) memory logic unit 

diagram for Gra/2R-MoS2, where the purple arrow indicates the direction of the stress. 

Rl and Rh denote low and high resistance contacts, respectively. 
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Figure S9. (a) Band structure of Gra/2R-MoS2 P with PBE, PBE+SOC, and 

PBE+SOC+Ueff (Ueff = 4 eV). (b) Molecular dynamics of 221 supercell Gra/2R-MoS2 

P. (c) Phonon band structure of Gra/2R-MoS2 P. 
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Figure S10. Band structure (a) and planar differential charge density (b) of Gra/2R- 

MoS2 P with different interface distances d1, in which the atoms, lattice and volume 

have been optimized simultaneously. 
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Table S1. Optimized lattice constant (a and b), lattice angle (//), and lattice 

mismatch rate (η) of systems. 

Systems a (Å) b (Å) //
η 

Gra/2H-MoS2 

Gra/2R-MoS2 

Gra/R-MoS2/WS2 

2R-MoS2/h-BN 

2R-MoS2/Au 

2R-MoS2/Si 

6.32 
 

6.36 

 

6.36 

 

6.49 

 

11.27 

 

13.00 

6.32 
 

6.36 

 

6.36 

 

6.49 

 

18.63 

 

13.00 

90°/90°/60° 
 

90°/90°/60° 

 

90°/90°/60° 

 

90°/90°/60° 

 

90°/90°/90° 

 

90°/90°/60° 

1.3% 
 

1.3% 

 

1.3% 

 

2.1% 

 

2.3% 

 

2.3% 

 


