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Surface Deposition of Hard Silica-like Layers by a Coplanar Surface Barrier
Discharge using HMDSO
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Recent developments show that there is a big field of application for silica-like films.

Due to a silica-like layer, an increase of the scratch resistance for plastic substrates or

an improved protection against corrosion for several metals can be reached. Another

material which can be coated with silica-like layers is glass, since it is the most

important material in optical technologies.

A coplanar surface barrier discharge (CSBD) at atmospheric pressure was used to

deposit silica-like layers on glass substrates. As working gas, a mixture of argon and

compressed air was used. HMDSO was added to the argon gas as a precursor.

Microscope slides (N-BK7) were used as substrates for plane layer deposition.

The deposited layers exhibited a polymer-like or a silica-like characteristic depending

on the chosen deposition parameters. A high creation of agglomerates was observed

in polymer-like, so the layers roughness increased. The roughness R

a

 of the

deposited layers ranged from 5nm to 55nm. Due to the multiple subsequent

deposition processes, the layer thickness was up to 700nm.

Further, UV/VIS measurements were performed. The transmission of the deposited

layer only showed small deviations compared to the reference. On the contrary the

reflectivity was lower than the reference reflectivity. The greatest deviation could be

found in the wavelength range from 400 nm – 500 nm and amounted to about 1.5%.

Also, nano indentation hardness tests were carried out in order to investigate the

material affinity of the substrate and the layer. A microscope slide had a hardness of

6.55GPa±0.05GPa and an E-module of 72.7GPa±0.6GPa. In comparison, the layer

hardness amounted to 2.2GPa±1.0GPa and the E-module was 26GPa±13GPa.

In conclusion, the silica-like layers deposited by a CSBD at atmospheric pressure

feature nearly similar optical properties and a comparable roughness compared to the

N-BK7 glass substrate, however they possess both a lower hardness and E-module.
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