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Novel Algorithm for Retrieve Thin Film Reflection Phase and
Physical Thickness from White-Light Interferometry

Luo Zhenyue Xue Hui Zhang Shuna Shen Weidong Gu Peifu Zhang Yueguang

(State Key Laboratory of Modern Optical Instrumentation , Zhejiang University ., Hangzhow, Zhejiang 310027, China)

Abstract White-light spectral interferometer for measuring physical thickness and reflection phase of thin film is
designed. A novel algorithm is also presented to compensate the phase retrieval error in traditional signal processing
method. Exact reflection phase is retrieved via a multiple variable optimization algorithm, and the result of linear fit
is used as the initial guess. Numerical simulation is performed to demonstrate theoretical availability and high
precision of the algorithm. A group of single layer TiO, thin films are measured and processed with this method, and
the retrieved physical thickness results fit the results by photometry very well. The system and algorithm presented
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provide a new way for fast measurement of thin film thickness.

Key words optical thin film; white light interferometry; reflection phase; spectrum analysis; optimization theory
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Fig. 1 Experimental setup of a Michelson interferometer
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Fig. 4 Process of the linear fit. (a) intensity interferogram; (b) Fourier transform and filtering;

(c) retrieved total phase after Fourier reverse transform; (d) optical path difference and its linear fit
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Fig. 5 Comparison of theoretical phase with measured retrieved phase with different methods. (a) linear fit method;

(b) multiple-variable optimization method
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Table 1 Comparison of theoretical data with retrieved data

got by linear fit method and multiple-variable optimization

method
Interference
L /pm Te/pm
order
Linear fit 108. 4 —105. 4511 —233
Optimization 100.0337 —100.0222 —234
Theoretical value 100 —100 —
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Fig. 6 Comparison of retrieved phase with that got by linear fit method (a) ~(c¢) and by multiple-variable

optimization method (d) ~ ()
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Table 2 Comparison of the retrieved results with different method

Sample Thickness d,/nm Method L /pm Ty/pm d /nm Ad /nm  Merit value /10*
| 264 Linear fit 525.1 —375.2 261 3 4.25
Optimization 525.9 —375.7 262.8 1.2 3.05
Linear fit —205.3 105.5 362.1 2.4 1.12
2 364.5 o
Optimization —202.9 103.9 363.5 1 2.2
Linear fit —186.3 104. 6 465, 2 4.1 5.03
3 461.1 o
Optimization —184.8 103.7 462.5 1.4 1. 04
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