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Signal Processing for Wavelength Scanning Interferometer

Chih-Che KUO, Kiyoshi. TAKAMASU, Akihiro. YAMAMOTO, Tomoyuki WADA,
Kei SUNOUCHI, Kiwamu KASE and Hideo TASHIRO

A high accuracy and non-destructive absolute surface profile measuring system based on wavelength scanning

interferometer has been developed. This system combined a compact interferometer based on Michelson interferometer

with an electronically tuned Ti:sapphire laser for wide range wavelength scanning. This system measures absolute profile

of object up to measurement height range of 1.5 mm for area of 2.5 mm x 5 mm. The depth resolution by quantization is

approximately 3 pm. For improvement of the system, signal processing methods such as laser intensity revision method,

phase revision method and interpolation method are adapted. From laser intensity revision and phase revision by Hanning

window, S/N ratio of peak spectrum detection improved from 12.0 to 25.4. Five types of interpolation methods are tested to

improve depth resolution. Using variable width cos’8 fitting method, the depth resolution improved up to 0.06 pm.

Experiment of profile measurement of Japanese one yen coin is done, and the accuracy of measurement is approximately 2

pm. The experimental results show the signal processing methods are useful for the profile measuring system.

Key words: wavelength scanning interferometer, signal processing, data processing, interpolation method
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Fig.1  Configuration of wavelength scanning interferometer
consisted with Ti: Sapphire wavelength tunable laser and
Michelson interferometer
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Table 1  Experimental conditions

Measuring area (X and Y) 2.5mm x 5.0 mm
Scanning wave length 740 nm - 842.3 nm
Width of scanning 102.3 nm
Helght‘ resoluthn without 3.046 um
interpolation
Number of images 1024
Height range (Z) 1.56 mm
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Fig.2  Comparison of the processing results of intensity revision
and phase revision with S/N ratio for detecting peak frequency after
Fourier transform
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