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Thin film electronic coatings and devices consist of
multiple layers of half micron (or less) thick coatings
of various dielectrics, semi-conductors and conductors.
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substrates materials being developed for roll-to-roll
(R2R) manufacturing. Micron sized defects can cause
significant problems if gone undetected during roll-to-

roll manufacturing. A non-invasive method of imaging

the substrate during processing in real time Is essential
to effective defect detection.
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Hardware Specifications

* S5um pixel resolution with 9.6mm wide field of
view

» Continuous imaging of moving substrate to a
maximum web speed of 3 meters/minute

 Encoder that locates where defects are located 1f
detected

* Projection profiles are the sum of the pixels In
columns and rows, which subtracts the shape
and position while requires only 2N amount of
data transfer.
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* Measure defects 3D position and shape — by the
difference from reference profiles

» Establish a profile database for defects
correlation

* Area or line illumination dependent on area of
Interest

» Polarization optimized for sensitivity
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* Analyze empirical mapping surface roughness
from polarized scattering measurements
» Confocal arrangement Is necessary to avoid

backside reflection from the transparent substrate

Binarization by Local Thresholding

Analysis Techniques

) ] Binary Image - Local Thresholding
RGB to Binary Conversion — In order to

accurately detect defects in a sampled image, we
have to differentiate the background from the
defects. To do so, we have to convert the RGB
Image to a binary image, in which black is the
background, and what we consider to be defects,
are white. This Is done through thresholding. We
Implemented a local thresholding method because It
IS known to produce more accurate results on more
non-uniform backgrounds. Instead of using
deviations from the mean intensity value of the
entire image (global thresholding), we used more
localized averages. Pixels are converted to a ‘1’
(white) If their intensity value Is more or less than
three standard deviations from their localized mean,
and ‘0’ (black), otherwise.

Grouping of Defect Pixel Areas.
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Intensity Projection Profile — Take the sum of the
Intensity values of each column of pixels along the
moving substrate. This Is useful for detecting
preliminary locations of defects.
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