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Abstract

The characteristic of interface layer and the effect of bias voltage on the microstructure of ¢c-BN films
were studied in the microwave plasma hot filament C.V.D process. ¢-BN films were deposited on a high
speed steel(SKH-51) substrate by hot filament CVD technique assisted with a microwave plasma to develop
a high performance of resistance coating tool. ¢-BN films were obtained at a gas pressure of 20 Torr, vias
voltage of 300 V and substrate temperature of 800°C in B,H,-NH;-H, gas system. It was found that a thin
layer of hexagonal boron nitride(h-BN) phase exists at the interface between c¢-BN layer and substrate.
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Table 1. Experimental conditions for BN deposition

38 53 Total gas pressurc 20-80 torr
gg Substrate temperature 600-800"C
B.H; 510 seem
Gas flow rate NH, 9-20 scom
Hot Filament H, 2000 scem
Substrate
Microwave power (2.45 GHz) 350 W
rotgor Filament temperature 2000°C
Deposition time 5h
substrate distance 6 mm
Comiatar Self Bias (DC power) 0-300 V

Fotatory
Pump

Vaguum View

Ganarator Controler Contioles
Fig. 1. Schematic diagram of microwave plasma assisted
hot filament CVD system.
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Table 2. The General composition of SKH-51
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Table 3. Experimental conditions for pre-treated

Total gas pressurc 60 torr
substrate temperature no Heating
[ H 300 scem
Gas flow rate
| ar 10 scem
Microwave power (245 GHz) 350 W
Time 30 min
Filament 2% IR thermo meter(coma KH2000)
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Fig. 2. SEM micrographs {a) 600°C, (b) 700°C, (c)
800°C.
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Fig. 3. FTIR spectra of BN fims deposited at different
substrate temperature with a negative bias
voltage.
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Fig. 4. The raman spectra of BN films deposited at
different substrate temperature.
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Fig. 5 Cross-sectional SEM micrograph of fims Nis
deposited on to SKH-51 substrate. ®) ‘,’A",
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Fig. 7. XPS spectra of ¢-BN films near 1s binding
energies of B and N atoms.
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Fig. 8. Auger depth profiles of the ¢-BN film. Atst7]
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Fig. 8. SEM micrographs (a) no bias, {b) —100 V, (c) —200 V, (d) -300 V.
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Fig. 9. FTIR spectra of BN fims deposited at different

negative bias voltage with a substrate tempera-
ture of 800°C.
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