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Fig. 1 The effect of critical angle on performance of microlens s profile.
(a) The profile of microlens with diameter-200 pm: (b) The departure of ML's profile from sphere;

(¢) The profile of microlens with diameter-300 pm; (d) The departure of ML's profile from sphere
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['able 1. The fabricating parameters of microlens with various F© (unit: pm)

diameter of curvature radius |original height of sag of effective original
microlens () | of microlens (R) | photoresist (h) microlens (H ) height (h')
150 163. 18 11. 35 17.91 8.97
200 574.53 5.74 8. 81 4. 44
200 462. 34 7. 28 10. 91 5. 46
300 975. 69 7.75 11.45 5. 66
500 1680. 75 12. 99 18. 81 9. 48
500 2358. 61 8.92 13.33 6. 69
900 5657. 48 12. 61 17.91 8. 95
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Fig. 3 The profile of microlens with diameter-900 pm. (a) the profile of microlens; (b) the profile of standard

sphere: (¢) the departure of ML's profile from sphere
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Fig. 4 The quality of the microlens ' profile. (a) the profile of microlens with diameter-500 ym; (b) the depar-

ture of ML s profile from sphere

Fig. 5 The SEM photograph of large aperture microlens array: {a) @245 gpm microlens array in 20 mm X 20 mm

area: (b) ®245 pm cvlinder microlens array
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Step Heat-Forming Photoresist Method for Expanding the N. A. Range
of Refractive Microlens
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Abstract The existence of critical angle seriously limits the range of microlens
array 's numerical aperture and the improvement of the quality of the microlens in
the fabrication of microlens array by using heatHorming photoresist method.
Based on the study of the critical angle effect, a new method named step heat-
forming photoresist method to expand the N. A. range of microlens array is pre-
sents. The results show that this method can effectively improve the convention-
al heatforming fabrication. The available diameter range of microlens is from 50
um up to 900 um. A series of MLA with F/1 to F/10 relative apertures have
been fabricated, with the improved quality of the profile.

Key words micro-optics,  microlens array, photoresist, fabrication and
measurement.



