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Abstract In order to explore the effect of the flow rate of Ar on the properties of diamond-like carbon (DLC)
films. The DLC (a—C:H) films are prepared on Si substrate by RF—~PECVD technology with n—butane(C,H,) as
the reactant, the effect of Ar on the properties of DLC films is studied by changing the flow rate of Ar.
Determination of Fourier transform infrared spectroscopy, hardness, thermal stability and roughness of the
surface demonstrates that the relative content of H in the DLC and the hardness of DLC films decrease with the
increase of the flow rate of Ar, the hardness decreases from 23 GPa to 20 GPa, and the roughness of the surface
increases from R,= 3.732 nm to R,= 8.628 nm, the flow rate of Ar almost has no effect on the thermal stability of
DLC films, but the stress decreases from —1.8 GPa to -1.1 GPa.
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Fig.1 Equipment of RF-PECVD
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Table 1 Process parameters

Temperature of Flow rate of C,Hy/ Distance between
RF power/W Bias/V Pressure/Pa
bottom electrode /C (sccm) electrodes /mm
150 20 800 =700 2.66 100
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Fig.2 Infrared spectroscopy of DLC films with different flow rates of Ar (flow ratios of Ar and C.H,, from top to bottom
are 0:20, 10:20, 20:20 and 30:20)
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Fig.3 Roughness of DLC surface with different flow rates of Ar. The flow ratios of Ar and C,H,, are (a) 0:20; (b) 10:20;
() 20:205 (d) 30:20
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Fig.4 Variation in hardness with different rates of Ar
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Fig.6 Variation in stress with different rates of Ar
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