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White-light Achromatic Phase Shifting
Interferometry

for Three Dimension Surface Profile Measurement

Student: Chien-Cheng Chen Advisor: Mao-Hong Lu

Institute of Electro-Optical Engineering
National Chiao Tung University

Abstract

This work focuses on the abilities of white-lightphase-shifting interferometry
(WLPSI) in 3-D surface profile measurement. We set up a Linnik type interferometric
microscope in which an achromatic phase-shifting method with rotating waveplate is
used.

A quartz tungsten-halogen(QTH) lamp, covering the visible spectral range 400~700
nm, is used as the white-light source. In this theory the light source is required to have
a Gaussian spectral power distribution. However, the QTH lamp does not have a good
Gaussian spectral distribution. Two narrowband band-pass filters with central
wavelength at 589.5nm and 629.5nm are used in order to get better Gaussian
distribution. The measured results are compared with those measured by a Zygo
instrument(Newview5000).

In this work, the phase-shifting module is placed at input and output ends for
comparison. The comparison shows that the input end case has better performance
than the output end case in the measurement accuracy, contrast and repeatability. In
the input end case the shift of interference pattern at the image plane can be avoided
when the waveplate rotates in the phase-shifting module. Although phase-shifting
method usually gives very good vertical resolution, it still suffers from a limited
measurement range in the vertical direction. If we consider the characteristics of the
short coherence length of white-light, this method combined with a vertical scanning
of maximum intensity position can increase the vertical depth measurement range

greatly.
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