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Abstract

In this study, we investigated the oxygen effect on the nucleation and its residual stress during unbalanced
magnetron sputtering. Up to 0.5% in oxygen flow rate, cubic phase (c-BN) was dominated with extremely
small fraction of hexagonal phase (h-BN) of increasing trend with oxygen concentration, whereas hexagonal
phase is dominated beyond 0.75% flow rate. Interestingly, the residual stress in cubic-phase-dominated films
was substantially reduced with small amount of oxygen (~0. 5%) down to a low value comparable to the
h-BN case. ThlS may be because oxygen atoms break B-N sp’ bonds and make B-O bonds more favorably,
increasing sp” bonds preference, as revealed by FTIR and NEXAFS. It was confirmed by experimental facts
that the threshold bias voltage for nucleation and growth of cubic phase were increased from -55V to -70V
and from -50V to ~60 V, respectively. The reduction of residual stress in O-added ¢-BN films is seemingly
resulting from the microstructure of the films. The oxygen tends to increase slightly the amount of A-BN
phase in the grain boundary of ¢-BN and the soft A-BN phase of 3D network including surrounding nano
grains of cubic phase may relax the residual stress of cubic phase.
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oj2 AHEH, o]2W 2 5o g4 73R
H (physical vapor deposition)*'?3 ®Rojo}A Q17}
PA-CVD 59| 3}8H& 7]7<5-2H (chemical vapor
deposition)'? o]FojA &= " & F %], gut
o2 ¢-BN 92 FAole BN & AFAE A
7171 A% ol FEo] Fasith EAZ BN ®
uro] YA 7] Mol vjHA BNF sp” AT S
Z BN (h-BN) "tzlo] A slo] pBN2] (0002) &
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c-BN @A Al I 2719 o] AuA= 7%
I g e A4S fFste RSEel o]
"o} o] wZol dAl 2 =4 stelAe BN
ZAF-8go] womA TR HAHo FL2 =S
st AV dot e B d+E 53
A S Folda =33 o, o8 ¥ W
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g A3Eo] HEHJLE Kim 52 BN 2] 34
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© BN gt ¥WH9] dangling 433 74 2 E4
ofe] Wigo] S Yo F FAE h-BN EH JH
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g Zadk dA A E vugdozH it B
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Fig. 1. Atomic percentage of oxygen atoms embedded

in c-BN films.
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Fig. 3. (a) Boron K-edge NEXAFS spectra, (b) the ratio
of B,O; in Boron K-edge.
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