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Effect of substrate bias on high quality DLC films
deposited by filtered cathode arc plasma

YAN Peng-xun, LI Xiao-chun, LI Chun, LI Xin, XU Jianrwei
(Institute of Plasma & Metal Materials, Lanzhou University, Lanzhou 730000, China)

Abstract: High quality DLC films were fabricated on the single crystal Si substrate by using filtered cathode arc
plasma self-developed. IR, SEM, TEM and nano-indenter were employed to characterize the DLC films. Specially
the effects of the bias types on the properties of the films were studied. The research results show that the sp® con-
tent of the DLC films deposited under no or periodic negative bias is higher than that under the continue negative bi-
as. At the same time, the DLC film deposited at periodic bias is of smoother surface with roughness of 0. 1 nm, high

sp’ content of 66. 8%, and higher hardness of 80 GPa. The mechanism for depositing the DLC films was also dis-

cussed in detail.
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Table 1 Deposition parameters of DLC films

Background Working

Flow rate of Ar/

Sample vacuum/ Pa vacuum/ Pa Bias/ V (mL s 1) T emperature Time/ h
A 2% 1073 5% 10" 272x 107! 0.6-2.0 Room temperature 4
B 2x 1073 5107 2=2x 107! 0.672.0 Room temperature 4
C 2% 10" 3 5%10°2-2x 10" ! Periodic bias 0.6-2.0 Room temperature 4

(0== 50)




BASELETH

EIMSR, S s 2 0] ke I A5 T e 4 DI S < M A TR R + 989 -

S
&
H

6 1N oeEl

Z28ky XZ:088  18mm g 28 78 SE1

Bl 1 #EATE L DLC B SEM 4
Fig.1 SEM images showing DLC film

deposited on Si wafer
(a) —Continue bias; (b) —No bias; (c¢) —Periodic bias
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Fig.2 AFM images showing DLC film

deposited on Si wafer
(a) —No bias; (b) —Periodic bias
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Fig.3 FTIR absorption spectra of
DLC films with different bias
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Fig. 4 Computer fitting result of
sample A (continue bias)
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Fig. 5 Computer fitting result of
sample B (no bias)
(sp’/sp’= 0.646 8, sp’ content 60.7%)
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Fig. 6 Computer fitting result of
sample C ( periodic bias)
(sp’/sp’= 0.497, sp’ content 66.8%)
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Fig. 7 Load —unload curves of sample A
(Average hardness 10. 68 GPa)
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Fig. 8 Load —unload curves of sample B
(Average hardness 74. 80 GPa)
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Fig. 9 Load —unload curves of sample C
(Average hardness 79. 87 GPa)
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