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Studies on the Promotion of DLC Film Deposition Rate by Plasma Enhanced
Magnetron Sputtering Method
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Abstract:

DLC thin film possesses high hardness ~ wear resistance and low friction coefficient
characteristics. The advantages of DLC coating film are extensively applied in the
surface treatment industries of metal molds(dies) ~ cutting tools. The manufacturing of
DLC thin film using vacuum PVD sputtering technology has excellent physical and
chemical properties, however, the deposition rate is very slow, usually takes several
hours to deposit the DLC film. To promote the deposition rate of DLC coating film,
we use the plasma enhancement method combined with PVD vacuum sputtering
technology to perform the manufacturing of DLC coating film, also investigate the
deposition parameters and relationship of the deposition rate of DLC coating film and
adhesion.
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Table 1 ~ g 8E

Specimen Target C  Target Zr Ar C,H, Substrate Plasma
number (A) (A) (sccm) (sccm) Bias (V)  Enhanced
#1 3 0.5 60 5) 40 Off
#2 3 0.5 60 5 40 On
#3 3 0.5 60 10 40 On
#4 3 0.5 60 15 40 On
#5 3 0.5 60 20 40 On
#6 3 0.5 60 25 40 On

Note:Zr layer: Ar 60 sccm, time 5 mins, current 0.8A
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Specimen Film Thickness Deposition Rate
number (uem) (- mihr)
#1 0.26 0.52
#2 0.89 1.78
#3 1.01 2.02
#4 1.13 2.26
#5 1.55 3.10
#6 1.97 3.94
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Specimen Film Thickness Adhesion Level
number (pem) (HF1~HF6)
#1 0.26 HF3
#2 0.89 HF2
#3 1.01 HF3
#4 1.13 HF3
#5 1.55 HF3
#6 1.97 HF4
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