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A Pyramidal Mirror Fabricated by Moving Mask Lithography Method

Pan Li Li Fei
(State Key Laboratory of Optical Technologies for Microfabrication , Institute of Optics and Electronics ,

Wang Aina Yao Jun Cai Dongmei

Chinese Academy of Sciences, Chengdu, Sichuan 610209, China)

Abstract A new manufacturing method for the pyramid sensor using mask moving lithography (MML) process is
proposed. Firstly, there is one time moving mask exposure in both two orthogonal directions, and then a pyramidal
structure is formed in the photoresist after development. Secondly, the structure will be transferred into the
substrate of silicon. Lastly, metallization is carried out to increase the reflectivity of the pyramidal mirror. The

completed pyramidal mirror has a square base of 1 mm length and mirror-like for side-facets inclined to the base at

3.7° with knife edges and sharpening tip. The sizes of pyramid tip and turned edges are both at about 6 pym , and the

root mean square (RMS) of the four mirror-like facets is approximately 77 nm.
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Fig. 2 (a) Microstructure formed using MML; (b) local pattern of the mask designed for fabricating pyramidal structure
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Fig. 3 Pyramid in resist
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Table 1 Processing parameters of AZ1500
Photolithography procedures Processing parameters
Spin coating Spin speed:2000 r/m; Thickness:4 pm
Soft bake Hot plate, 100 C,10 min

Pre-exposure time: 6~9 s
Mask moving exposure in x direction: moving step No. : 400, step length: 1 pm,
UV-exposure exposure time/step:0. 05 s
Mask moving exposure in y direction: moving step No. : 400, step length: 1 pm,
exposure time/step:0. 05s
Development AZ303K(1:4), 20 C, 90~100 s
Rinse De-ionized water
Hard bake Hot plate, 120 C, 20~50 min
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(a) profile of the middle longitudinal section
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(b) size of the tip which is equal to the size of the edge
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Fig. 5 Measurement results of the pyramid in silicon
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(a) local scanning map of one facet near the tip
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Fig. 6 Measurement results of the pyramid in silicon
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