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Fig.1. Pulse Biased lon Plating System
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Fig.2. Measurement of negative pulse voltage and

current.
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Fig.3. Model of Plasma Sheath
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Fig.4. The anode and substrate voltage

dependency of peak and average current.
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Fig.5. The anode and substrate voltage dependency of
thickness and deposit rate.
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Fig.6. Result of Auger Electron Spectroscopy.
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Table.1. Mechanical Property of DLC Films.
DC Pulse

[N] 30 81

0.07 0.13

[min] 11 933

[nm] 4 16

[GPa] 27 21
<3.2> 1 60V

1.5kv
Duty 30%
05 um
Si 05 pum
Sic 10N 10 cm/s 5 mm
2.7 1.8
85
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Fig.7.The substrate voltage dependency of hardness
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Fig.9. X-ray photoelectron spectrum of DLC film.

DLC

° T T T T T T T T T 18
g
> 2.1 ]
B o
& | = T° 3
£ |
n 2 fr
— 4]
| -14 g
& 12
X 19- ,/‘ —8— Raman Spectroscopy | -{12 X
g /. -4-XPS
% L --#—EELS ]
[v4
| ! | ! | ! | |
18—%p 70 80 9% 100 0
Anode Voltage [V]

()
e22—-tFF7—14
ho] 1 |
o A\ —8— Raman Spectroscopy
2 N\ -4~ XPS -13
= X o
o 1 &
€ 21 12
%) {2
— ]
u L —11 §
o3 1 £
& 2 10 ¢
X ] <
% L -9
8 -

1_ PR K S SO TR TR NN ST SR S P
1 15 2 25
Substrate Voltage [kV]
(b)
10 XPS EELS

Fig.10. The anode and substrate voltage dependency

of Raman spectrum, XPS and EELS intensity ratio.
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Fig.10. TEM diffraction patterns of DLC films.
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Fig.11. Quadrupole mass spectrum of DC ion source
plasma.
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Fig.12. Electron energy loss spectrum of DLC film.
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Fig.13. Relationship between Raman spectrum, XPS
and EELS intensity ratio and electron temperature.
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