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Abstract

In this study, the electrical conductivity, transmittance and gas barrier properties of diamond-like car-

bon (DLC) thin films were studied. DLC is an insulator, and has transmittance and oxygen gas barrier properties
varying depending on the thickness of the thin film. Recently, many researchers have been trying to apply DLC
properties to specific industrial conditions. The DLC thin films were deposited by PECVD (Plasma Enhanced
Chemical Vapor Deposition) process. The doping gas was used for the DLC film to have electrical conductivity,
and the optimum conditions of transmittance and gas barrier properties were established by adjusting the gas
ratio and DLC thickness. In order to improve the electrical conductivity of the DLC thin film, N, doping gas was
used for CH, or C,H, gas. Then, a heat treatment process was performed for 30 minutes in a box furnace set at
200°C. The lowest sheet resistance value of the DLC film was found to be 18.11 kQ/cm?. On the other hand, the
maximum transmittance of the DLC film deposited on the PET substrate was 98.8%, and the minimum oxygen
transmission rate (OTR) of the DLC film of C,H, gas was 0.83.
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Table 1. Conditions of DLC deposition for electrical
conductivity

Process Process gas Gas flow Power
(sccm) W)
Pre treatment Ar 50 300
Buffer layer HMDSO 20 400
DLC C,Hy/N, 100/X 400

Table 2. DLC deposition conditions for transparence

Process Process gas (izicf}g;” Pz)%gzr
Pre treatment Ar 50 200
C,Hy/H. 50,
DLC films /M, X 900
CH,/H, 50/X
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Table 3. Conditions of DLC deposition for oxygen gas
barrier characteristics

Process Process gas Gas flow Power
& (sccm) W)
Pre treatment Ar 50 300
Buffer layer HMDSO 20 300
CH,/Ar 80,
DLC films / X 200
C,H,/Ar 80/X
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Fig. 1. Thickness of DLC Films as a function of nitrogen
fraction.
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Fig. 2. Raman spectra of DLC films as a function of
nitrogen fraction before heat treatment.
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Fig. 3. Raman spectra of DLC films as a function of
nitrogen fraction after heat treatment.
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Table 4. Peak position of G peaks and I(D)/I(G) ratio as function of nitrogen fraction in DLC films

Before heat treatment After heat treatment
N, doped ratio (%) G peak position IDYI(G) G peak position ID)YI(G)
0 1520.8 0.16 1534.0 0.33
10 15434 0.59 1552.0 0.81
20 1541.4 0.57 1548.2 0.68
30 1544.1 0.62 1546.1 0.68
40 1542.2 0.72 1560.7 0.94
50 1545.5 0.70 1546.4 0.79
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Fig. 5. DLC sheet resistance as function of nitrogen
fraction in DLC films.
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Fig. 6. Adhesion test of DLC films. (a) Scratching test

Before the heat treatment, (b) Scratching test After heat
treatment.
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Fig. 9. SEM image of cross section of DLC film
thickness by methane.
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Fig. 10. SEM image of cross section of DLC film
thickness by methane and hydrogen gas mixture.
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Fig. 11. AFM image of cross section of DLC film
thickness by methane and hydrogen gas mixture.
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