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Relationship between Diamond-Like Carbon Film Deposition Factors and
Raman Parameters by Raman Spectroscopy
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Abstract

The various film deposition factors in a Diamond-Like Carbon deposition device utilizing the PIG (Penning Ionization
Gauge) plasma CVD (Chemical Vapor Deposition) method"! were adjusted to create eight types of film with differing
hardness. These films were analyzed for hardness, thickness, Raman spectroscopy, ERDA (Elastic Recoil Detection
Analysis), and EELS (Electron Energy Loss Spectroscopy) to confirm the relationship between the various deposition
factors and hardness, thickness, Raman parameters, hydrogen content, and film structure. A relationship was found
between Raman parameters and substrate current value, hardness, hydrogen content, and sp® bonding ratio. In
addition, a relationship was found between the EELS analysis value (structure analysis) and the Raman parameter D
half-value width and the hydrogen content. However, no direct relationship with hardness was observed. Film char-

acteristics were optimized using this analysis method and applied to mass production of motorcycle engine parts.
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