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Optical characterization of nanostructures for advanced antireflection coatings
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Direct plasma etching is a powerful method for producing antireflective nanostructures

on optical polymers and on vacuum deposited organic layers. The structure depth

achievable in this way is limited to approximately 120 nm. Due to this limitation, the

reflectance performance of surfaces modified by plasma etching is sufficient in the

visible spectral range for normal light incidence only. A more sophisticated application

is a curved lens in which the AR function is maintained throughout the visible spectral

range and over and broad range of incident light angles. Extended broadband AR

performance is required in that case.

To overcome the limitations of singe nanostructured layers, several thin film

combinations have been investigated which use nanostructured layers as last layer.

The effective refractive index of such a nanostructured last layer is typically below 1.2

and may exhibit a gradient character over its depth.

In this work, combinations of interference stacks with a nanostructured melamine

layer as last layer and the combination of at least two nanostructured layers will be

introduced. The design of multilayer systems requires the correct description of the

optical properties of its nanostructured components. Spectrophotometric

measurements alone were found not to be sufficient to simulate the depth profile of

the refractive index correctly because typically ambiguous results had been obtained.

Scanning electron micrographs were used to determine filling factor and structure

depths. By using these data, the optical models could be constrained. The simulated

refractive index profile of the nanostructure was proved experimentally by applying the

nanostructured melamine layer as last layer in different broadband AR-coatings.
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