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Application examples: WINWINTEC

Freeform roughness characterization

Roughness map of freeform  Scattering sensor (black) mounted to
mirror, @ = 600 mm robotic arm, traveling range 1.3 m
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of local defects

Scattering distribution

* Automatic mapping of freeform surfaces based on CAD data
* More than 5000 different measurement positions per hour
— Full scan of freeform surfaces as well as quick anisotropy analysis
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Application examples: WINWINTEC

Defect characterization

White light interferometry Light scattering sensor Comparison of defect areas obtained from both
(WLI) (based on horos technology) principles (samples: glass, silicon, BK-7, fused silica)
interferometer(WLI) sensor, horos silicon, BK-7, fused silica)
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* Combination of scattering and microscopy (bright and dark field microscopy
directly integrated in light scattering sensor)
» Classification of single defects according to standard 1ISO 10110-7

1
, ~ Fraunhofef

IOF



Application examples: WINWINTEC

Detection of small particles

INTERNATIONAL GROUP

Detection of single bacterial cells and other small particles

Light scattering setup\

Laserdiode
A =660 nm

~

Microscope

Beam preparation
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Polystyrene &9 M. luteus (1-' E. coli Glass

bead (@~08-1um/ Substrate
(3=2.8 um) (@ ~0.6-0.7 upm) L 2-3 pm)
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» Forward scattering measurements
» 660 nm wavelength, 50-70 um spot size

* |ncreased scattering level allows detection of
particles with @ < 1 ym even without
pronounced diffraction peaks in 3D-ARS
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Integration into fabrication environment WINWINTEC

INTERNATIONAL GROUP

+ Scattering measurements robust against
vibrations

+ Ildeal for integration into fabrication
environment

Light scattering sensor

MRF polishing wheel
__Diamond turning
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Comparison with white light interferometry WINWINTEC

INTERNATIONAL GROUP

rms roughness [nm]
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= WLI

» Covered spatial frequency range of horos
sensor: f =0.008 0.4 um 1 (corresponding
to 10x objective)
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* Good agreement between roughness
values from WLI and light scattering

0.1 =
1 2 3

Roughness characterization of

a1, POlished cylindrical lens sensor
. RTTP— * Determination of power spectral density
T e functions from light scattering data for
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\\ more in depth roughness analysis
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