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Van der Waals heterostructures of layered materials such as graphene, hexagonal boron nitride and transition metal dichalcogenides (TMDs) have attracted attention recently due to the ability to create synthetic materials with properties different to their constituent layers. Direct growth of 2D layers on epitaxial graphene/SiC offers controlled growth of van der Waals materials with a pristine interface on a device-ready substrate.
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Fig. 1 | MoS2 heterostructures on epitaxial graphene (a-b). h-BN/graphene in-plane heterostructures (c-d). MoS2 on Nano Porous Graphene (e).

In this work we analyze the differences of the growth of h-BN and MoS2 on epitaxial graphene/SiC and of MoS2 on Nano Porous Graphene (NPG). A systematic investigation of the resulting heterostructures has been conducted by microscopy and spectroscopy. While h-BN grows in-plane by replacing C atoms in graphene (Bradford et al. 2019), the morphology of MoS2 layers has a very different evolution on different substrates depending on the morphology: from substrates with no steps on NPG to substrates with different distance between steps on epitaxial graphene. We analyze the results as a function of the competing processes of mass flux of the metal precursor and the growth rate.
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