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Table 1 Work pressure and duty ratio of DLC films deposited

by filtered arc ion plating

i %/ Pa haE L/ %

1 0.1
2 0.3 30
3 0.5
4 15
5 30
6 0.1 45
7 60
8 75
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Surface and cross-sectional morphology of DLC films deposited under different work pressures

(a) (d)work pressure 0. 1Pa; (b)(e) work pressure 0. 3Pa; (¢) (f) work pressure 0. 5Pa
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Fig. 2 The trend of large particles on the surface of DLC

film deposited under different working pressures
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Fig. 3 Raman spectra of DLC films deposited under different working pressures

(a)work pressure 0. 1 Pa;(b) work pressure 0. 3 Pa;(c) work pressure 0.5 Pa
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Fig. 5 Surface morphology of DLC films deposited under different duty ratio of substrate’s bias voltage
(a) duty ratio 15%; (b) duty ratio 30% ; (c¢) duty ratio 45%; (d) duty ratio 60%; (e) duty ratio 75%
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Fig. 6 The trend of large particle surface of DLC films
deposited under different duty ratio of substrate’s

bias voltage
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ig. 7 Cross-sectional morphology of DLC films deposited under different duty ratio of substrate’s bias voltage
(a) duty ratio 15%; (b) duty ratio 30%; (¢) duty ratio 45%; (d) duty ratio 60%; (e) duty ratio 75%

(b)

intensity
intensity

800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000
&7 em™ P& 7 F/em™

(d) (e)

intensity
intensity
intensity

800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000
b2 i/ em™ b i #/em™ e/ em’”
B8 [ i 4 e DLC MY Raman i
() 25 1525 (b) dizs b 30%; (o) (A5 45% 5 (d) H25 L 60%5(e) 2 75%
Fig. 8 Raman spectra of DLC films deposited under different duty ratio of substrate’s bias voltage
(a) duty ratio 15%; (b) duty ratio 30%; (c¢) duty ratio 45%; (d) duty ratio 60%; (e) duty ratio 75%
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Surface morphology and bonding states of DLC films
prepared by magnetic filtered arc ion plating

GUO Chaogian, LIN Songsheng,SHI Qian, WEI Chunbei, LI Hong, WANG Wei, DAI Mingjiang
Guangdong Institute of New Materials, National Engineering Laboratory for Modern Materials Surface
Engineering Technology s The Key Lab of Guangdong for Modern Surface Engineering Technology , Guangzhou
510650, China

Abstract; Diamond-like carbon films were prepared on Si substrates by filtered arc ion plating under
different working pressure and duty ratio of substrates’ bias voltage. Scanning electron microscope was
used to observe films’ surface morphology. The area and quality of large particles on film surface were
calculated by Image pro-plus software. Bonding states of diamond-like carbon films were investigated by
Raman spectrometer. The results showed that total area of large particles and sp’contents in films went up
with the increase of working pressure from 0. 1 Pa to 0. 5 Pa while the deposition rate declined. When duty
ratio rose from 15% to 75% . total area and quantity of large particles increased gradually while deposition
rate declined. Diamond-like carbon films deposited under duty ratio of 30% had the lowest sp® content.

Key words: diamond-like carbon film; filtered arc ion plating; large particles; bonding states
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