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Two-dimensional materials are attractive for different applications. The most famous 2D material –

graphene. It  has a lot of  great  properties as high strength and thermal conductivity, as well  as the
mobility of charge carriers. However, it has a significant disadvantage - the lack of energy gap, which
make its use in electronic complicated. But we can change the electronic properties by creating a of
holes [1,2,3], increasing of the layers number, their rotation relative to each other [4]. Another monolayer
material - a hexagonal boron nitride, unlike graphene, has a wide band gap.

The DFT modeling of a two-layer material of graphene and hexagonal boron nitride - G-h-BN with
periodically arranged holes presents in this work. 

Both  are  single-layer  material  and  have  the  same  hexagonal  lattice.  Differences  are  the
composition and lattice parameter (2.46 Ang in graphene and 2,504 Ang in boron nitride [5]).  While
layers are putting on each other, a disparity leads to the formation of structures such as moire patterns
in bilayer graphene. Moire pattern consists of some areas as in AA- and AB- bilayered graphene, where
it is possible to make holes. Structures, where one hexagon is removed from every layer and centres
coincide, are consedered in this work. Features of the band structures of graphene nanomeshes exhibit
in the electronic spectra bilayer nanomeshes G-h-BN, so they can have a wide range of electronic
properties from metallic to semiconductor (Fig).
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Fig. Semicoductor h-BN-graphene nanomesh and its band structure. Eg=0.18 eV
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