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The presentation describes the main results of an investigation which follows the goal

to get a deeper understanding of the relationship between the physical properties of a

carbon rich silicon organic PE-CVD coating system and its chemical composition and

structure. The deposition of all coatings was performed by power variation keeping

the gas mixture and the total amount of gas stable. These coatings were produced in

a capacitive coupled plasma at 13.56 MHz. The process was designed such that the

self-bias is in the range of zero volts.

Initial, the complete elemental composition, obtained via XPS and micro elementary

analyses, was analyzed with a low error of the average. Furthermore, the chemical

structure was investigated by XPS-peak fitting and additional FTIR analysis.

Additionally, a broad range of physical properties such as Young’s modulus, mass

density, refraction index, absorption, thermal expansion coefficient, thermal stability

and free surface energy was analyzed and optimized.

The evaluation of all the results can be explained not only by the well-known

Si-O-crosslinking but additionally by an independent second crosslinking mechanism.

This extra bridge forming mechanism is necessary to explain a power dependent

increase of the Young’s modulus and the film density. In detail, the formation of

ethylene-based bridges is discussed. The amount of this second crosslinking

mechanism depends on the applied plasma power.

By taking all information on the chemical composition into account, a chemical

structure is suggested using a least-squares algorithm and a specific amount of

different chemical structure elements. Based on this calculation a new index is

introduced characterizing the degree of crosslinking. Taking this index into account

different organic PE-CVD coatings can easily be distinguished.
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