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Calibration method of topography error of white light interferometry on
curved surface sample measurement

LI Heran', YUAN Qun', FAN Xiaoxin', ZHANG Jiale', MA Jiangiu', QIAO Wenyou',
GAO Zhishan', GUO Zhenyan', LEI Lihua’, FU Yunxia®
(1. School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094,
China; 2. Jiangsu Institute of Measurement and Testing Technology, Nanjing 210023, China)

Abstract: White light microinterferometry has obvious advantages in measuring the topography of planar step
structures. However, due to the limitation of the numerical aperture of the objective lens, the reflected light on
the surface of the sample is weakened with the increase of the slope when measuring the curved surface
sample, and the contrast of the interference signal decreases, which leads to the increase of the error of
topography measurement. Based on the theory of surface transfer function (STF), the inverse filter can be
calculated to correct the topography measurement error of curved surface samples. However, the gain of the
inverse filter of the existing method is limited, which is unable to elevate the high-frequency signal in the
spectrum, and the improvement of the maximum measurable slope is limited. To address this issue, the
modulus of the virtual STF calculated by the characteristic parameters of the white light interferometer was
used as the amplitude gain function, and the phase of the measured STF obtained by the Fourier transform of

the measured interferogram was used as the phase compensation function. A virtual-measured fusion inverse
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filter was formed, which realized the correction of the curved surface topography measurement error of white

light interferometer. Using this method to correct the topography measurement results of the microsphere, the

maximum measurable slope after correction is increased from 8.09° to 21.20°, and the root mean square error

is reduced from 0.545 5 um to 0.175 9 pum, which achieves the purpose of improving the maximum measurable

slope of curved surface sample and reducing the measurement error, and effectively improves the measurement

range of the instrument for the curved surface sample.

Key words: white light microinterferometer; surface transfer function; surface topography measurement; error

correction; inverse filtering algorithm
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method RMSE/pm range/um measurable
slope/(°)
Uncalibrated 0.5455 70.49 8.09
Ordinary inverse 0.336 3 145.87 16.93
filtered
Virtual-measured 0.1759 181.14 21.20
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