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Amorphous hydrogenated carbon (a-C:H) and amorphous hydrogenated silicon

(a-Si:H) films are of high interest, because they can improve the gas barrier of

polymers. One of the important properties of such coatings is their compressive

stress, which has beneficial as well as unwanted effects. The stress can cause

deformation of the bulk material or de-lamination of the film. The mechanical stability

can be improved and it is possible to reduce cracking due to elongation, as the

compressive stress can compensate externally applied tensile strain.

To improve the elongation tolerance property of the system, the understanding of the

intrinsic stress in all different layers is of high relevance. Therefore, either carbon

layers or silicon containing layers are deposited in inductively and capacitively

coupled plasmas with different gas mixtures and duty cycles. Afterwards the

properties of the deposited layers are investigated thoroughly by optical diagnostics

and by measuring the gas barrier and strain tolerance. Applied bias voltage influences

the hardness of the coating and the stress characteristic. To get more information

about this influence, the residual stress is measured as a function of the bias voltage

for coatings on Si-wafers, Si-cantilevers and PET-cantilevers. In addition, thermal

influences during the deposition process are analyzed by heating experiments,

because PET is very susceptible for mechanical changes if heated above its glass

temperature. For carbon containing layers, it was proved that the intrinsic stress can

improve the strain tolerance of the whole system. By adding a bias voltage it changes

from tensile stress to compressive stress. As a next step, this behavior will be

compared with the properties of silicon films.
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