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Methods and systems for detecting and classifying defects based on the phase of dark field scattering
from a sample are described herein. In some embodiments, throughput is increased by detecting and
classifying defects with the same optical system. In one aspect, a defect is classified based on the measured
relative phase of scattered light collected from at least two spatially distinct locations in the collection pupil.
The phase difference, if any, between the light transmitted through any two spatially distinct locations at
the pupil plane is determined from the positions of the interference fringes in the imaging plane. The
measured phase difference is indicative of the material composition of the measured sample. In another
aspect, an inspection system includes a programmable pupil aperture device configured to sample the pupil

at different, programmable locations in the collection pupil.
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METHODS AND SYSTEMS FOR OPTICAL SURFACE DEFECT
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(3]

Methods and systems for detecting and classifying defects based on
the phase of dark field scattering from a sample are described herein. In
some embodiments, throughput is increased by detecting and classifying
defects with the same optical system. In one aspect, a defect is classified
based on the measured relative phase of scattered light collected from at
least two spatially distinct locations in the collection pupil. The phase

difference, if any, between the light transmitted through any two
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spatially distinct locations at the pupil plane is determined from the
positions of the interference fringes in the imaging plane. The measured
phase difference 1s indicative of the material composition of the
measured sample. In another aspect, an inspection system includes a
programmable pupil aperture device configured to sample the pupil at
different, programmable locations in the collection pupil.
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