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Line-Scanning Chromatic Confocal Three-
Dimensional Microscopic Surface Profilometry
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An on-line 3D surface profilometer for micro surface profiles with a long range and high resolution measurement
was successfully developed using innovative slit-scan multi-wavelength confocal microscopy. In conventional
confocal microscopy, vertical scanning of the object’s surface by either mechanical depth movement or objective
shifting is extremely time-consuming, thus resulting in unacceptable efficiency for on-line inspection. In this paper,
a multi-wavelength confocal microscope employing a broadband light source in combination with a chromatic
dispersion objective was developed to generate an accurate wavelength-to-depth conversion for microscopic
3D profile measurement. By using the point spread function (PSF) detected with its corresponding wavelength
detected at its matching focal depth, the proposed deconvolution method has been proved effective theoretically and
experimentally in greatly minimizing the full width half maximum (FWHM) of the depth response curve. Using the
developed deconvolution algorithms, to the measurement resolution of the line-scanning chromatic confocal system
can reach the same level of the single point measurement. Using pre-calibrated standard bandwidth and step height
targets, the measurement accuracy of the developed method can reach up to 0.1 gm.
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