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Abstract — The post ion implantation has been applied to modify early-grown BN layer and improve
the adhesion of the BN films. The effect of ion implantation doses on microstructure and interlayer was
investigated by FTIR and HRTEM. And the hardness and delammatlon hfe time of N'-implanted BN
films were measured. Wlth mcreasmg the ion dose up to 5.0x 10*atoms/cm’, the change of IR spectrum
is observed. At 5.0x 10" atoms/cm’, a drastic transition of cubic phase into hexagonal phase is detected.
The change of microstructure of early-grown layers by ion implantation is confirmed using HRTEM.
Both microhardness and delamination life time of BN films increase with ion dose. The modification
model of early-grown BN layers is briefly discussed based on the displacement per atom and excess
boron in the BN film induced by ion irradiation.
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Table 1. Experimental conditions for BN film deposition

Parameter Range
Working pressure (torr) 3~5x10*
Ar/N, gas flow ratio 0~15
Substrate bias voltage (-V) 0~250
Plasma discharge current (A) 5~15
Substrate temperature (°C) 500
Electron beam power (kW) 1.8~2.0
Distance between source and substrate (mm) 400
Magnetic field strength (G) 45~50
Boron source Metal boron
(99.5%)
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Fig. 1. TAMIX simulation of PSII-N" on ¢-BN/h-BN/Si.
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Fig. 2. FTIR spectra of c-BN films deposited at dif-
ferent conditions. (a) bias 135V, discharge current 10A,
(b) bias 135V discharge current 15A.
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Fig. 3. AES depth concentration profiles of BN films.
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Fig. 4. FT-IR spectra of a BN film as deposited and N'-
implanted at various ion doses.

Transmittance (Arb. Unit)

FAARE Y B RA 130~150 A FA9] =
7137458 A F 99og 7Y ARTZE Hol
32 9le}. Si 7]ghel] QAT A HA FHL w9 T
§ F2E 7P A glen 2R 72719 Azle]ulA] o
o] EAlEe] Q1T oF 100 AS] FAE /4R F WA
FE Aol 2]l ko g Axjoln| |7} v = o
slow A WA Jdz T HA Ggajo|o] AHL oS-
A sk ZH7ke] odoell i8] FFT(Fast Fourier
Transformationy& E3] 3 Ho|v|A & dglon o723
Bl A HA F9L v A @-BN) Zolw Aol s
AA ol v x| G ¥-L& (002) h-BNZ & & 5 itk o
Bz AHHEE (111) BN AAo] FAAsHA wid=d
oA cpAA o8 FA =] gt

o]} & uhukdtAl Al YdA o2 meiFE 27|F
5 A stk £ AdeMe FHERA Aa
o] 7S #3 2 Fig. 60b)= ]9 e 3t
AA ey aapzlolch. o] &34 2o XHe] A
T2 ol 25y A e ok ks Bl 1A
v A oA FEEY AW FYsA widd 2
Azfoln]|A| & A A o| v x| 2 WEsle] =
o] o] = o] &3]l 23 u]AA Fo] o}E AFo 7 W3}
S 7S BT ATtolr). =3k h-BN <o
A& Si A 27 uheko 2.9 7)gh upekA & Bol

Dose 1x10"

Dose 5x10™

Dose 1x10"

Transmittance (arb. unit)

N'-PSII, Energy= 50keV

1 i s i i I
2000 1800 1800 1400 1200 1000 800 600

Wave number(cm")
Fig. 5. Variation of c¢-BN spectra of FTIR by N im-
plantation at different doses.

Journal of the Korean Vacuum Society, Vol 8, No. 2, 1999



162 HEA - o] F - oA - o] TH - 53 - o] 8A - AT

(b)

Fig. 6. HRTEM crossectional micrographs of c¢-BN
films before and after ion implantation at 50 kV.
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