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 Mechanism of elimination of unintentional carbon contamination present in boron 

nitride films was investigated and analysed. The analysis based on wide range of experimental 

techniques such as SIMS, XRD, XRR, XPS, TEM, SEM, AFM, Raman, ATR spectroscopy, 

and catodoluminescence.  

 Boron nitride films were grown on 2-inch sapphire substrates by MOCVD method. 

The growth was done at temperature 1050
0
C using various pressures and V/III ratios. Pulsed 

source injection mode with triethylborane (TEB) and ammonia (NH3) precursors were 

applied. The growth was performed under Ar or H2 flow. 

 It was observed, in agreement with previous results [1], that there are two kind of 

growth modes of BN films:  the continuous and self-terminated one. The continuous one is 

connected with 3D growth and leads to relatively thick, of 10-100nm thickness films, 

however, with a poor morphology of the surface.  The self-terminated mode leads to very thin 

BN films of the order of 2nm thickness with atomic smooth surfaces. 

 The hexagonal sp
2
 structure of grown BN films was confirmed by XRD and TEM. It 

was also found that hBN films grown under Ar flow are not uniform and are strongly 

contaminated with carbon. The contamination with C established by SIMS and XPS 

techniques, for both continuous and self-terminated growth modes, was of the order of a few 

percent. It was shown that mechanism of C contamination is connected with reactions 

between TEB and NH3 which takes place in the presence of Ar. Catodoluminescence 

measurements revealed emission, the most likely connected with pair spectra between donors 

CB and acceptors CN. 

 Different properties of BN films have been obtained for BN films grown under H2 

flow. SIMS measurements revealed also that BN films grown under H2 flow are very uniform 

and have substantial reduced carbon concentration by about five orders of magnitude. It is 

shown that the mechanism of elimination excess of carbon from BN films is connected with 

reaction of C with H2. That reveals the essential role of H2 in the BN growth.  

  
SIMS maps of C distribution in BN film under Ar flow (left) and under H2 flow (right)                                                              
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