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Figure S1. Constructing the Cu-MoS2-MoS2-Cu (a) and Ti-MoS1.5-Gr-Ti (b) contact 

systems. The red arrows represent for the lattices of the unit cells while the blue ones 

represent for the lattices of the supercells. The layer number of metal atoms and 2D 

materials are marked above the atomic configurations. The Cu-MoS2-MoS2-Cu and Ti-

MoS1.5-Gr-Ti contact systems were constructed by stacking the supercells from left to 

right.



Figure S2. (a)-(d) The atomic configurations and band structures of MoS1.5 with orderly 

(a)(c) and randomly (b)(d) distributed S-vacancies. The S-vacancies are marked by the 

red dashed circles. The band structures of MoS1.5 are aligned to the one of 

corresponding Ti-MoS1.5-Gr-Ti contact systems. The band structures of MoS1.5 both 

showing a zero-bandgap feature, indicating that the Schottky barrier can be eliminated 

regardless of the S-vacancies distribution.



Figure S3. (a)(d) The electron density of Ti/MoS1.5 (a) and Ti/MoS2 contact (d) systems. 

(b)(c)(e)(f) The electron density distribution (averaged in x-y planes) and electrostatic 

potential Φ distribution (averaged in x-y planes) of Ti-MoS1.5-Gr-Ti system (b)(c) and 

Ti-MoS2-Gr-Ti system (e)(f). The averaged electron density at the Ti/MoS1.5 interface 

is ~50 % higher than that at the Ti/MoS2 interface, indicating the orbital hybridization 

is enhanced by the S-vacancy defects, which is favorable to reduce the tunneling 

barrier1. As a result, the tunneling barrier at the Ti/MoS1.5 interface is 60% lower than 

that at the Ti/MoS2 interface, indicating a higher electron transport transparency.



Figure S4. The band structures of Ti-MoS2-Gr-Ti contact systems. The band structures 

of MoS2 are colored by red, graphene by green and aligned to the band structures of the 

contact systems. The Schottky barrier is ~ 0.6 eV, according to the definition in ref. 2.
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