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 Boron nitride is s a wide band gap III-V compound with unique physical and chemical 

properties. In recent years, interest in that compound increased significantly. There are two 

main directions of possible development. The first one is related to a conventional application 

for semiconductor compounds – a light source in the deep ultraviolet [1]. The second one is 

strongly associated with development of two dimensional materials. Preparing sandwich-like 

structures from graphene, hexagonal BN, MoS2 etc. leads to formation of new materials with 

interesting properties [2]. In this context, there is a need to better understand  this material in 

terms of its fundamental properties related to band structure, defect structure, and 

recombination processes responsible for photoemission. 

 We present preliminary studies on boron nitride structures which were grown in Metal-

Organic Vapor Phase Epitaxy (MOVPE) system that was originally designed for growth of 

GaN. The eight samples were grown on 2-inch Al2O3 wafers under different growth conditions: 

temperatures from 1200C to 1350C. The main goal was to determine whether the 

modification of growth technology leads to good quality BN layers. 

 The samples were characterized using AFM and optical methods (absorption, Raman, 

luminescence). Observation under an optical microscope showed two types of samples – very 

thin with a layer that is not visible optically and thicker, with a visible non-uniform layer. AFM 

studies showed that all layers were composed of submicron crystallites. The crystallographic 

structure was confirmed by Raman spectroscopy. For thinner samples, excitation with 523 nm 

laser line provided a line near the 1370 cm-1, characteristic for the hBN [3]. In the case of thicker 

samples, the measurement was impossible for this wavelength due to defect-related 

luminescence in the same spectral range. For the excitation with 785 nm laser line, the 

luminescence was weaker thus allowing the Raman line related to hBN to be noticed. The 

fundamental absorption edge of BN layers was investigated using UV-Vis-NIR spectrometer at 

room temperature. For thicker samples, the absorption edge started around 5.6 eV and 

absorbance saturated due to light leakage between BN grains. For thinner samples, a distinct 

maximum at 6.1 eV was observed. It could be related to the exciton absorption in hexagonal 

BN. Time resolved photoluminescence (TRPL) was excited with third harmonic of Ti:Sapphire 

laser 240 nm (5.16 eV). The excitation was unfortunately too low for excitation of band-gap 

luminescence, however it revealed high-energy (2 – 4 eV) luminescence characteristic for BN 

with long lifetimes of about 1 ns. 

Concluding, it was shown that it is possible to synthesize boron nitride in MOVPE 

system designed for GaN growth. The obtained layers showed promising properties. Moreover, 

optimization of growth parameters and clear understanding of the growth mechanism can 

provide specific, planned structures.  
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