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Recent progresses in large scale manufacturing of 2D materials have paved the way fo their
integration in functional spintronic devices. 2D vdW heterostructures offer new means to
achieve sharp interfaces with a layer-by-layer control of the functionality and high
magneto resistance ratios have been predicted in 2D magnetic tunnel junctions. Yet, the
experimental results available so far vary greatly depending on the integration pathways [1].
Seeking forincreased performances, it has been shown that direct CVD growth of tunnel
barriers improves significantly the quality of the feromagnet-2D materials interfaces [2-4].
Following these developments, new phenomena such as the bias induced reversal of the
magneto resistance were reported [5]. First-principles calculations can provide valuable
insights intfo the magneto-transport mechanisms at play. Here, we report on the subtle
interplay between the interface structure and the magneto-resistive behaviour of
graphene and h-BN based MTJs [5]. We also investigate the potential of FM/transition-metal
dichalcogenides (TMDCs) junctions [6], and we propose a band filtering mechanism to
explain their spin properties [7].
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