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Fig.1 Silicon micro-structures over {100} silicon wa-
fer fabricated by KOH : H, O etching
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Fig. 2 Silicon diffractive phase structures shaped by KOH : H, O etching after fabricating inverse-pyrami-

dal micro-holes with different structural sizes over {100} silicon wafer
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Fig.3 Simulation of the phase structures of the dif-
fractive microlens with high performance
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Fig.4 Mask pattern for one typical phase surface and
two phase steps with different widths in silicon dif-
fractive microlens fabricated
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Fig.5 Optical micrograph of a part of silicon diffrac-
tive microlens structure fabricated
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Fig.6 Red and blue diffractive patterns generated by
Gaussian laser beam out of the diffractive microlens

measured (a)650nm; (b)405nm
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Fabricating High Performance Diffractive Microlens by Single Step
Photolithography and Wet Etching”

Zhang Xinyu"’, Chen Shengbin', Ji An®, and Xie Changsheng®

(1 State Key Laboratory for Multispectral Information Processing Technology, Wuhan National Laboratory for
Opto-Electronics, Huazhong University of Science & Technology, Wuhan 430074, China)
(2 Wuhan State Laboratory of Photoelectricity, Wuhan , 430074, China)
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Abstract: We discuss a low cost fabrication method of a diffractive microlens with high performance for both blue and red

DVD objective lenses, which consists of single-step photolithography and a wet etching process. The surface roughness of the

fabricated micro-optics structure is in the nanometer range; The feature height of the diffractive phase step is in the sub-mi-

crometer range; And can be adjusted according to requirements; And the optical aperture of the microlens can be changed

from millimeter to centimeter magnitude. A large number of basic phase structures in the diffractive microlens can be set and

arranged by a diffractive integrating algorithm according to the appearance and feature parameters of the beam process. Far

field optical measurement shows a high diffractive efficiency of the fabricated diffractive structure.

Key words: diffractive microlens with high performance; diffractive integrating algorithm; single step photolithography;

wet etching technology; DVD object lens
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