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Two-Wavelength Single-Shot Interferometry

Katsuichi KITAGAWA, Masashi SUGIYAMA, Takuya MATSUZAKA, Hidemitsu OGAWA and Kazuyoshi SUZUKI

A new surface profiling technique is proposed, which enables us to measure a surface profile without losing high frequency
components of sharp edges and with extended phase measurement range. It is accomplished by a newly developed two-wavelength
imaging system and the local model fitting (LMF) algorithm for carrier fringe pattern analysis. The experimental results
demonstrated that the proposed method can measure steep steps fast and accurately with an extended measurement range, while the
robustness against vibration in the conventional single-shot methods is maintained.

Key words: interferometry, surface profiler, two-wavelength, single-shot
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Fig. 2 Interferogram with carrier fringes
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Fig. 3 Interferogram of 67nm step height

Fig.4  Surface profile obtained by LMF
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Fig. 6 Effects of vibration
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Table1l Specifications of the illuminator
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Fig. 9 Surface profiler used for experiments

Fig. 8 Spectral curves of LEDs and color camera

Fig. 10 Captured color image with the profile-analyzed line

Fig. 11 Extracted image of B component

Fig. 12 Extracted image of R component
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Fig. 13 Intensity profiles of the B and R fringes along the horizontal line
indicated in Fig. 10-12
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Fig. 16  Surface profiles by two-wavelength single-shot method

Table2 Comparison of measured step heights

Method Step-height nm
One-wavelength single-shot interferometry 44
Two-wavelength single-shot interferometry 357
White-light interferometry 371

o
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Fig. 18  Surface profile by white-light interferometry
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