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Measurement and fabrication error analysis of FZP core mould
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Abstract: To obtain the surface topography of micro core mould for a Fresnel micro-lens, scanning
white light interferometry was used to test its surface relief structure. Then, the surface micro topog-
raphy of the Fresnel micro-lens was reconstructed. With obtained topography data and introduced am-
plitude parameters, the fabrication errors on transverse line width , longitudinal systematic etching
depth and random etch depth of the Fresnel Zone Plate(FZP) were calculated, respectively. By sur-
face height distribution parameters, such as skewness and kurtosis, the micro mandrel surface errors
and quantitative defect information were obtained. Experimental results show that scanning white
light interferometry can characterize the surface topography of micro core mould for Fresnel micro-lens
quantitatively and exactly, and the method proposed has practical significance for a non-destructive
testing and evaluation for three-dimensional surface morphology of micro-optics.
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Fig.1 Mask design for Fresnel micro-lens
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Fig.2 Microscopic image of FZP core mould
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Fig. 3 Scanning white light interferometry
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Fig.4 Single interferogram of FZP core mould surface
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Fig.5 3D reconstruction map of FZP core mould surface
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Fig. 6 Cross-section profile of FZP core mould
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Tab.1 Third zone width of FZP core mould
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Tab. 2 Average depth of different FZP zones
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Tab.3 Amplitude parameters of sample profile
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Tab. 4 Roughness parameters of different surface areas

WAl 755 R./pm R,/pm
1 0.015 8 0.041 5
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