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ABSTRACT

Scatterometry is an indirect method for a quantitative determination of the surface profile of micro and
nanostructured surfaces by measuring and analyzing the light diffraction of those surfaces. Different measurement
configurations are available in commercial measurement tools. The most frequent are normal incidence
reflectometry, 2-0 scatterometry and spectroscopic ellipsometry [1,2]. In recent time angle resolved Fourier
scatterometry has become of great interest as it allows an angle resolved measurement for a large incidence angle
range in one shot without the need of mechanical scanning [3]. Not only in semiconductor industry but also in other
fields the fast and precise optical characterization of periodical gratings of sub-wavelength size is of great interest.
We present the application of Fourier scatterometry, extended by the use of white light for the characterization of
sub-wavelength periodic gratings of photosensitive material structured by two-photon polymerization. First a
simulation-based sensitivity comparison of Fourier scatterometry at one fixed wavelength, Fourier scatterometry
using a white light light source and also additionally using a reference-branch for white-light-interference has been
carried out. The investigated structures include gratings produced by two-photon polymerization of photosensitive
material and typical semiconductor test gratings. The simulations were performed using the rigorous-coupled-wave-
analysis included in our software package MICROSIM. The sample is illuminated with white light through a high-
NA microscope objective (NA: 0.95) allowing an incoming illumination with wide illumination (0°-72°) and
azimuthal angle ranges (0°-360°). Using white light instead of a fixed wavelength illumination gives a new
dimension of freedom and finally using scanning white-light-interference allows increasing sensitivity towards
structure height and shape. Based on the results of the sensitivity simulations the expected gain of information using
Fourier scatterometry in combination with white-light-interferometry is verified. We also show our experimental
implementation of the measurement setup using a white-light-laser with an broad intensity distribution in the used
spectral range (400 — 700 nm) and a modified microscope with a high-NA (NA: 0.95) objective as well as a Linnik-
type reference branch for the interferometry measurements. First measurements for the investigation of the
performance of this measurement setup are presented for comparison with the simulation results.
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