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Design of free-form f-@ lens in polygonal miiror 1aser scanning system

XIE Hongbo, LI Yong, YAO Ly an ZHU Shimin

( Department of Opto-electronics Information Engineering, Colle; s of P:ecision Instrument and Opto-electronics Engineer-

ing, Tianjin University, Tianjin 300072, China)

Abstract: In order to satisfy the need of high resoition, large operation area and miniaturization of the scanning
system, one f-0 lens with super wide angle and diffr.~1icn-limited focusing performance was designed. On this basis, the
resolution reduction and the linear distortion increasing caused by the pupil deviation due to the polygonal mirror were
analyzed. After calculation, it was found tnat the pupil deviation had an aspheric nonlinear relationship with the scanning
angle. Using the higher order terms of free surfaces to correct the deviation of pupil, the models of polygonal mirror /-9
scanning system was optimized w* n Z".MAX and the multiple structures and the practical example was given. Due to the
telephoto type of lens, the overa'l lcgth of the scanning system and the aperture of the lens were effectively reduced. The
simulation result shows that the /-8 performance is significantly improved through optimization and correction. Within the
scanning angle of 1157, ‘inecr aistortion is less than 0. 5% and 60% of incident light energy is gathered in a circle in
30pm radius. The puscticu f-0 scanning system has the advantages of compact structure, high resolution and low linear
distortion.
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Fig. 1 Principle sketch of pentamirror scanning system
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Fi:. 2  Structure of f-0 lens
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Fig.3 Spot diagram of /-0 lens
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Fig.4 Energy of diffraction encircle of f-0 lens
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Fig.5 Curvature of distortion field of /-6 lens
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Fig. 6 Process sketch of pentamirror scanning
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Fig.7 Spot diagrams of scanning system

a—before correction of pupil deviation b—after correction of pupil devi-

ation
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Fig.»  Diffrac ion encircle energy of scanning system
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Fig.9 f-0 distortion of scanning system
a—before correction of pupil deviation b—after correction of pupil devi-
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Fig. 10 Structure of pentamirror f-f scanning system
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Fig. 11  Pupil movement in incident direction vs. angle
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