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Table 1 Relations between P, , P, U, and film quality

g Py/Pa P/W U./vV o/ (Weem™ «Pa™l) e i (Hv)
1 25 70 85 0.005 e 965
2 50 70 25 0. 0026 R 725
3 25 140 175 0.0101 T 906
4 50 140 55 0. 005 BRE 910
5 50 250 93 0. 009 L 949
6 25 250 315 0.018 iy ::) 842
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Fig. 1 Movement of transverse flying electron between electrodes
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BFHTEYEHBR A =42, HH X, ASIEK
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A, casox.20p = 4- 13 X 107° X' 350/20 = 7. 255 X
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Fig. 2 Relation between P; and B
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Fig. 3 Relation between U, and B
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Table 2 Relation between P;, U,, C-H and film quality at d=50mm

FE P /W u,/v p/(Weem™ « Pa™!) CH#HE/(ecm® + min™?!) B FF (Hv)
7 250 150 0.0223 8 Ffa 930
8 200 130 0.0178 8 T 935
9 150 110 0.0134 8 T 901

3 P,U.MMCHRERSREERNXR(d=100mm)
Table 3 Relation between P; U, ,C-H and film quality at d=100mm

Fs P/W U./v p/(W e cm™ « Pa ') C-H #i & /(cm® *» min™") B BB (Hv)
10 300 175 0.0268 11 Tt 935
11 250 160 0.0223 11 It 945
12 200 145 0.0178 11 Py 901
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Table 4 Test results of effect of time on film color

52=3 t/min BEE /nm B T BE(Hv)
13 30 60 X 900
14 45 90 M E 960
15 50 100 BER 965

H, #1 C-H Wy &4 5124 111,35,8cm® /min B &4
T # AT R A % DLC B @R m iK%, AR
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Study on the process parameters of colorless
transparent diamond-like carbon (DLC) films deposited by RF-PCVD

ZHU Xia-gao, HOU Hui-jun, LIN Song-sheng, YUAN Zhen-hai, DAI Da-huang
(Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510651, China)

Abstract: In this paper, by introducing the external magnetic field to enhance the plasma density of the ra-
dio-frequency plasma chemical vapor deposition (RF-PCVD), colorless transparent hard Diamond-like Car-
bon films (DLC) were deposited on the glass substrate at low temperature (< 150C) successfully, We
studied the relation of the film quality and the main process parameters of the RF-PCVD such as chamber
pressure {P,), RF power(P;), self-bias(U,), magnetic field strength(B), electrode distance(d) ,reaction
gases,deposition time (¢), etc. The results showed that the introduced magnetic field B restricted the
charged particles from escaping from electrode space, so the ionization degree of the reaction gases, the
plasma density and the plasma activity were increased. Nonindependent parameters Py and Uz became inde-
pendent at the function of magnetic field B, this was beneficial to the adjustment of deposition process pa-
rameters, In order to deposite colorless transparent hard DLC films, P;,U, and C-H must be increased if
the electrode distance (d) was added, Colorless transparent hard DLC films could be deposited if pwas
higher than 0. 009 W « cm™ « Pa™!, the volume percent of the C-H was 0. 9% ~1. 4% and the thickness of
the DLC films was within 90nm.
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