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Oxidation of Amorphous BON Thin Films Grown by RF-PECVD
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Abstract The BON thin films were grown on the Si substrate by the RF-PECVD method. When stored at the
room temperature, the phase separation or transition of BON thin films occurred on the surface, due to the
hydrophilic property of BON. The oxidation of BON thin films occurred mainly by the evaporation of B, O and
N. The oxidized BON thin films consisted of an amorphous phase and a bit of the polycrystalline phase.
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Fig. 1. FE-SEM/EDS analysis on prepared BON film. (a) top view after storing for 3 hr, (b) fracture surface of (a), (c) top view
after storing for 3 days, (d) top view after storing for 3 months, (¢) EDS spectrum of (d).
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Fig. 2. FT-IR spectra of BON film. S1=as-deposited, S2=after
storing for 3 days, S3=after storing for 1 month, S4=after
storing for 3 months in the atmospheric air condition.
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Fig. 3. XRD patterns of prepared BON film. (a) before
oxidation, (b) after oxidation at 200°C for 2 hr.
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Fig. 4. AES depth profiles of prepared BON film. (a) after

oxidation at 400°C for 90 min, (b) after oxidation at 400°C for
150 min. The penetration rate is 330°C/min for Si.



686 A -

10%atm)olth. B4, B,0ys)2 HA AH3lE 3 B,04(g)
2 FgEE e, 400°ColAM =8 B,0y(s)8] 571
SR 1.33X10%atm)oltt. 284, § F 719 ¥
w7] e, Be =2 32 uist F o]f= BN
3} B-O0 Aol Fslr] yjlEo R Alg"T) Y-S E, O

l

o
1

o] AL FEFulE Fig 4(a)b)olA ez ¥4 W
7|HZ0 2 Zhol| upel wrolx|aL, Atslrt AYHSFE O
o A FE7F @old g xHE o, €t Yo Athe
Abslabd s A griEe R gdsly, AR Alke
7N1BEo 2 YRENES & ¢ ) gk, Neo| $Eko)
Fu)® gtehfo e 35%, Fig. 4@olAde 4% W9,

Fig. 4(b)olA= 10% WIS Aejsbd Astaa s uf
“HHQ] N& o|R2 Fukg wak ohg), gir)g 24

=7F 18%= Eobd 2ivt B E fiEE AR E
EAM] dolute Ao E AlgHL)

Fig. 5% Atst®l BONgtatol| tgh TEMEA Zdojc}
Fig. S(a)= SiZ]#9d 2% BON grute] gakely),
BONuHRe w8 BjAkzIQl Fig. 5(byol vebd whe}
Zro] WA AY o] FRA=HNULE ey, FEH 2= TEM
SHALIQ! Fig. 5()olA mlAlgh shde)t 239 A4
T s A BON qhehSizd A st TEM
49 Fig. 5(d°lA dreat 719 Atojel] =g o]
Aol flol & FAEY UFE ¢ F ok TEMO
F2" EDSE olgsto] vtk JEeM g

Fig. 5(e)ollA &} Z+o] EDSE o] &3+ AEHI xAle &

o

g - ]E&L

7V et

4.4 E

BON Htute| e thr]5o] wAsslen) e &
£ 3ol @4o] wYsRED, ol BONS 2144 7
glo)7] W RO 2 AlZHETH UiRE nAAE o]2o|7]
BONg}Ere wro BN3} B-O AT wFo AkalA] A

K

& AbstEo] FA4EA G, Fgo] dojdtt. st
4T, B Wses AHLoh SiV|aF2RE ke
o NE 952 s, 71258 Hehiz da

b ARl SHE dolbs Aoz AR,
HAtel 2
B ATE BIER ¥ AFIAAG SFATAE

AFAEH S R-11-2000-086-0000-00X D02 S 5]}
FuUth

3

ik

2

Mo

i

I. T. Lundstrom and Y. G. Andreev, Mater. Sci. Eng., A209,
16 (1996).

2. R. C. DeVrises, in Cubic Boron Nitride: Handbook of
Properties, General Electric Rep., No. 72CRD178, (1972).

3. D. Xue and S. Zhang, Appl. Phys. A65, 451 (1997).

4
EneqyleV)

Fig. 5. HR-TEM analysis of BON film after oxidation at 150°C for 1 hr. (a) cross-sectional BF-TEM image of BON film on Si,
(b) high resolution BF-TEM image of amorphous BON, (c) high resolution BF-TEM image of polycrystalline BON, (d) high
resolution, cross-sectional BF-TEM image of BON on Si, (¢) EDS spectrum of BON film.
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