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Fig. 1 Schematic diagram of fabrication of 128X 128 Si refractive microlens array
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Fig. 4 Profile of 128 X128 Si spherical microlens arrays measured by the surface stylus
(a) 1¥ microlens ( veritcal 9. 040, horizontal 25.043); (b) 4% microlens ( veritcal 1. 804, horizontal 24. 981);
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Table 1 Caculation results of the characteristic parameters of 7 spherical MLA s with various F (unit: m)

h R / F I F'
¥ 9. 040 32.52 13. 33 0. 30 45. 85 1.02
2" 4,376 60. 03 24, 60 0.55 84,62 1. 88
3 2.421 105. 80 43. 36 0.96 149. 16 3.31
4 Too thin Glue layers Result in Annular Voleano - Like array
5" 0. 800 391.03 160. 26 3.21 372.43 7.44
6 0. 585 534. 48 219.05 4.38 431. 84 8.64
7" 0. 081 3858. 02 1581. 16 31.62 1793.95 35.88
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Fig. 6 Schematic diagram of PSFs of MLA Fig. 7 Point spread functions of Si spherical microlens
measuring system arrays (wavelength A= 3.8 ym)
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Research on Fabrication and Optical Performance Testing of Silicon
Microlenses Array with Large ¥/ Number
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Abstract A new method, named curvature compansation milling, is
proposed to increase F/ of refractiave microlenses array ( MLA). It is
described as follows: in order to decrease curvature of MLA fabricated by
the conventional method of photolithography/melting/ion beam milling,
several new layers of photoresist are coated on MLA, then heated and
consolidated, at last milled again. Scanning electron microscope ( SEM )
shows that microlens is gently spherical, and surface stylus measurement
shows that F/ number and F'/ number of MLA. fabricated by the new
method, is promoted to 31.62 and 35. 88, respectively, compared with
1. 00 and 4. 00, hardly uhtained by use uf w]wentiondl way. And the filling
S MLA
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improved.
Key words microlenses array, ion beam milling, photoresist, point spread
funtion





