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The Development of Data Acquisition Speed in
Ellipsometry
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Utilizing the polarization changes by reflection, ellipsometry can extract the physical properties of a medium. For
measuring the dynamic changes when a material is under heating, etching, deposition, exposure to light, etc. The
measuring speed becomes one of the major targets for developing in ellipsometry. This laboratory started to measure
a static thin film by measuring three intensities at specific positions of analyzer through a simple PSA configuration.
Later, we employed the photo- elastic modulator to substitute the quarter wave plate in a PCSA configuration for
establishing the real time/in situ monitoring the etching process in a plasma etching chamber. In stead of using lock-in
amplifier, we installed a DAQ system in our own laboratory. By post flight analysis technique, we are able to
measure the ellipsometric parameters in 20 us.
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1. BRERXMEER S (Null Ellipsometry)
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2. st WEERLfE (Rotating Element
Ellipsometry)
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3. YeeE RSB ER & (Phase Modulated
Ellipsometry)
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Expeeriment Y (deg) A (deg) Thickness (nm) o (deg) p (deg)
1 71.172 86.742 129.89 0.993 -1.229
2 71.175 86.745 129.93 1.000 -1.234
3 71.169 86.754 129.85 0.968 -1.231
4 71.171 86.727 129.88 0.991 —1.241
Mean 71.171 86.741 129.88 0.988 —-1.233
Standard deviation 0.003 0.011 0.03 0.011 0.005
Jobin-Yvon ellipsometer 129.3
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Poly-Si etching process
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