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Optical and optoelectronic properties of hexagonal boron nitride epilayers
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Hexagonal boron nitride (hBN) possesses extra ordinary physical properties including high temperature stability, dielectric
strength, optical absorption, negative electron affinity, neutron capture cross section, and corrosion resistance. Its energy
band gap is comparable to AIN (E ~ 6 eV). Due to its similar in-plane lattice constant to graphene and chemical inertness
and resistance to oxidation, hBN is also considered as the ideal template and gate dielectric layer in graphene electronics.
The synthesis of wafer-scale hBN epilayers by MOCVD has been demonstrated. It was observed that the band edge emission
of hBN is more than two orders of magnitude higher than that of high quality AIN and the emission with the electric field
perpendicular to the c-axis is about 1.7 times stronger than the component along the c-axis. The exciton emission in hBN
exhibits two-dimensional features. Based on the graphene optical absorption concept, the estimated band-edge absorption
coeflicient of hBN is about 7x10°cm™, which is 3 times larger than that of AIN. The hBN epilayer based photodetectors exhibit
a sharp cut-off wavelength around 230 nm, which coincides with the band-edge PL emission peak. Diode behavior in the p-n
structures of p-hBN/n-Al Ga, N (x~0.62) has been demonstrated. These results represent a major step towards the realization
of hBN based practical photonic and optoelectronic devices.
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