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High-Resolution Surface Topography Measurement Based on
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Deng Qinyuan'?, Tang Yan', Zhou Yi"*, Yang Yong', Hu Song'
'State Key Laboratory of Optical Technologies for Microfabrication, Institute of Optics and Electronics,
Chinese Academy of Sciences, Chengdu, Sichuan 610209, China;
*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract A white-light interference algorithm based on spatial frequency-domain analysis is described, which
permits a high-resolution surface measurement by removing 2m ambiguity contained in phase information. In the
frequency domain analysis, we can extract the coherence and phase profiles simultaneously, where the coherence
profile is free of 2 ambiguity but contains the measurement errors caused by background noises, while the phase
profile is precisely the opposite. By combining the coherence and phase information, we remove the 2w ambiguity
contained in phase information successfully. In addition, a differential analysis method between adjacent pixels is
adopted to deal with the local 2x phase-jump errors, which are caused by the background noises and the light source
fluctuations. This technique is highly efficient since it does not require enormous computation. Both theories and
experiments are elaborated in detail to verify the validity and stability of this method.
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Fig. 1 (a) Time-domain intensity of white-light interference pattern and the meaning of the parameters;

(b) linear relationship between the phase and the wave number in frequency domain
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Fig. 2 Simulation results. (a) Surface profile of the sample to be measured; (b) coherence surface profile

with error 7; (c) phase surface profile with local 2 phase jump; (d) final surface profile without any 2w ambiguity
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Fig. 3 Elimination of local 27 phase jump. (a) Cross-sectional profile with 2 phase jump; (b) 27 phase-jump

order between adjacent pixels; (c) final profile after removing local phase jump
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Fig. 5 Surface profile measurement results of micro-spherical structure. (a) Coherence surface profile;

(b) phase surface profile with local 2 phase jump; (c) final surface profile without phase ambiguity
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Fig. 6 Surface profile measurement results of grating structure. (a) Coherence surface profile;

(b) phase surface profile with local 2 phase jump; (c) final surface profile without phase ambiguity
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