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We performed first-principles calculations for AB-type binary compound using

various structures including double-layer honeycomb (DLHC) structure and Haeckelite structure in
addition to most stable structures in bulk phase. We found that the DLHC structure is the most
stable when the film thickness is small. We also evaluated the formation of heterostructures
containing AB-type binary materials with graphene and hexagonal BN. We revealed that the DLHC
structure is stable for AB-type binary materials that proposed new type heterostructures composed
of DLHC structure. Furthermore, we found that Janus monolayer can be formed for AB-type binary
compound with DLHC structure.
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