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Research on thin film thickness measurement method based on
spectral interferometry with Xenon lamp

WANG Jiaxin, WANG Zhenlei, ZHANG Zhuonan, ZHOU Chen, WAN Xinjun

(School of Optical-Electrical Information and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China )

Abstract: In this paper, a low cost large-range optical measurement system for thin film thickness
is designed and built by using the broad spectral characteristics of Xenon lamp and the principle of
thin film spectral interferometry. The spectral interference signals of LED light source and wide-
spectrum Xenon lamp source are compared, and a multi-modal method for thin films of different
thicknesses is proposed. For thin films covering several hundred nanometers to tens of micrometers,
the thickness calculation method can be selected from the Fourier phase gradient method, the peak
points method and the spectrum fitting method. Through the construction of the experimental
system, a series of 4-30 um thick standard PET sheet samples and silicon-based SiO; film samples
are successfully measured, and the results are compared with commercial film thickness
measurement systems, which verifies the feasibility of the large range film thickness measurement
using the proposed method. The research in this paper can be of reference to the expansion of the
range of low cost spectral interferometric film thickness measurement technology.
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Fig. 1 Reflected light structure of single-layer film interface
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Fig.2 Schematic diagram of equivalence structure

of bilayer film
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Fig.3 Reflection spectrum of LED and Xenon lamp for various thickness films
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Fig. 4 Flow diagram of a multi-mode film thickness

calculation method
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