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Ultraviolet diffractive microlens array design and fabrication
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Abstract: Diffractive microlens arrays for 128 X 1 solar-blind UV photodetectors were designed using
scalar diffraction theory by considering the interrelated optical and process parameters. The working center
wavelength is 400 nm, the lens F number is f/5. The microlens arrays were fabricated by use of
combination multi-coatings and stripping technique, the practical processes and fabrication errors were
discussed, and the optical characteristics of 128 X 1 diffractive microlens arrays were measured and
analyzed. Experimental results show that the diffraction efficiency of the diffractive microlens array is
87% . The fabrication errors come from the alignment error and the line width error. The overall
performance of ultraviolet diffractive microlens array can meet the monolithic integration requirements of

the microlens array with the ultraviolet focal plane array.
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Fig.1 Integration between UV focal plone array

and diffractive microlens array
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Tab.1 Diffractive microlens radius of each step number

i3
" 1 2 3 4 5 6 7 8
0 6.325 8.945 10.956 12. 651 14. 144 15.495 16.737 17.893
1 18.980 20.006 20.983 21.917 92.813 93.675 24.506 25.311
2 26.091 26. 848 27.585 28.302 29.002 29. 685 30.353 31.007
3 31.647 32.275 32.891 33.496 34.090 34.673 35.248 35.813
4 36.369 36.917 37.457 37.990 38.515 39.033 39.545 40.000
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Fig.2 Mix multi-layer coating and stripping method

of 8 step microlens fabrication process
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Fig.3 Micrograph of microlens array
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Fig.4 Focus size distribution of sample
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Fig.5 Test system setup
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