Manipulating hBN Bandgap Properties With Aluminum
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Research on artificial light sources led to the development of semiconductor emitters
that have a number of advantages, e.g. small size, long lifetime, high efficiency. To obtain
shorter-wavelength emitters one usually alloys GaN-based structures with aluminum to
increase the bandgap of the material (to 6.2 eV for pure AIN). However, by using this
technology one can so far obtain only low luminescence efficiencies in the deep UV (DUV,
4.4-6.2 eV). This spectral region is of high importance for the sterilization of water, air
and surfaces since light in the DUV can distrupt DNA of pathogenes.

In our research we focus on filling the efficiency gap in the DUV spectral range. We
test an approach based on hexagonal boron nitride which despite of an indirect bandgap
has a photoluminescence (PL) intensity of the band-edge transition that is more than
two orders of magnitude higher than that of an AIN epilayer which has a direct bandgap
[1]. Because the conduction band minima responsible for direct and indirect emission are
close to each other in hBN, the emission efficiency can be potentially further enhanced
when electronic states are properly manipulated [2].

In this work we study boron nitride layers grown with metalorganic vapor phase epi-
taxy (MOVPE) on 2-inch sapphire substrates [3-4]. The studied samples were alloyed
with aluminum using different flows of trimethylaluminium (TMALI). Based on results ob-
tained by UV-Vis, Raman and Fourier-transform spectroscopies, X-ray diffraction, scan-
ning electron microscopy, atomic force microscopy and photoluminescence we will discuss
how different flows of aluminum precursor affect the properties of the final epitaxial hBN
layer.
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