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Abstract  
Transition-metal nitrides (TMNs) such as TiN, ZrN, and HfN exhibit distinctive physical 

properties for their anisotropic crystalline. For instance, the (111) orientation of TMNs is known for 
its higher workfunction (> 4.5 eV) [1], making it a promising candidate for p-type transistor contacts. 
In our first-principles study, we further demonstrate that the TMN (111) orientation can form a short-
range van der Waals epitaxial superlattice on a transition-metal dichalcogenide (TMD) substrate such 
as WS2, MoS2 (a lattice mismatch is lesser than 2 % observed for a 5 x 6 supercell periodicity). 
Notably, based on the calculated interfacial binding energy and density of states, the N-terminal TMN 
(111) configuration shows the strongest p-type contact properties on the TMD substrate.  
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