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Super high-k h-BN

Improvement of permittivity of h-BN using super high-k layered dielectric for
gate insulator
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Hexagonal boron nitride (h-BN) is widely utilized as the substrate to
achieve high carrier mobility in a graphene field effect transistor. However, the characteristic of
low permittivity in h-BN requires high operating voltages in transistors. The problem can be solved
by composite film with high-k and low-k dielectrics. However, the tunneling current goes through the

gate insulator in the thin h-BN film as leakage current. However, little systematic study on the
tunneling current and band alignment has been conducted for h-BN. We found that the polarity of
tunneling current is hole, unlike general oxide material, because the Fermi levels of metals are
pinned in the small energy range around 3.5 eV from the top of the conduction band of h-BN with
Fermi level pinning.
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