H25 % s e G TR Vol.25 No.8
2017 4F 8 H Optics and Precision Engineering Aug. 2017

XEHS 1004-924X(2017)08-2130-09

ERARGEEGETSEZRMEREIMNZITSMI

ERES S B
(LEINAE HWEARXRFEFREQ, K FI 518060;
28I A%E BHESHHER, T K EI 518060;
SEAAFARAF AL CERABREREHELE LR E, K E 300071)

FEE 4% B ATHOE ST 5 T AR 0 [ R A SCER T — A KRS R I R R I OB SRR T S i T 2, IR AR
iR T 36T FHUG R0 = 4R UG B R G0, AR AR T A =R 9 4 U SR, ST T B B B S 80 S A RORUR
BRKESEM R IFRIT T SEAREGEEF LR SHEE . SR RR % 9EH 7 200 T 45 08 BEAR , 84 99 K o Ep
AT 3 B S 9 7 v . A UV BRI PET 3% B B 45 21 7 e 3078 5 1) 808 B B 97 I . 5 0 R0 00 T F 35+ - #L
BRI E IR RS, WAL R A 5. 7 St 2miE PR L BEE LA N 0,526 mm AEHEN 2 mm 5T
Ky 100 % W B BIFES Al LSBT AR AR B IE B G8 4 e WL A 0 12, 5° SR BURIR R UR . RGBS B 6T
I 370 4 1 40 58 4 T AL A A A% R B AR L 7 A P T AT L 3 L, R e A R o L

X 8 WmERRT SR =g RRBREREI HALE RBHEHK

R E S E S :0439; TN27 ERERIEES A doi:10. 3788/OPE. 20172508. 2130

Design and fabrication for micro-lens array with high fill

factor in integral imaging system
MENG Fan-fei'?, BU Jing®* "

(1. Nanophotonics Research Center, Shenzhen University, Shenzhen 518060, China;
2. College of Mathematics and Statistics, Shenzhen University, Shenzhen 518060, China;
3. Key Laboratory of Optoelectronic Information Science & Technology of the Ministry of
Education, Institute of Modern Optics, Nankai University, Tianjin 300071, China)

* Corresponding author, E-mail: jingbu@ szu. edu. cn

Abstract: Aimed at current problems in design and fabrication of micro-lens, a kind of design and fab-
rication method for micro-lens array with large size and high fill factor was introduced. It has been
successfully applied to displaying system for 3D integral imaging based on phone screen. According to
theory of integral imaging under focal-plane model, relation between parameter for micro-lens array
and displaying key parameters of integral imaging was established., and aperture and focal length for
lens array {ilm with high fill factor were designed. Metal motherboard was processed by super-preci-

sion milling. Micro-lens array with high fill factor was obtained from PET transparent film coated
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with UV photoresist through nano-imprinting lithography and pattern transfer reproduction, and it

was applied to integral imaging system based on phone screen. Test results show that the stereo image

out of the screen reaches 4 cm and the viewing angle is 12. 5° by covering micro-lens array film with 0.

526 mm aperture, 2 mm focal length, 100% filling ratio on a 5. 7 inch full HD phone screen. Test re-

sults also show that the design for system and manufacturing of lens array fully satisfy requirements of

integral imaging.

Key words: design and manufacturing of micro-lens array; 3D integral imaging; micro-lens array; high

fill factor; advanced manufacturing technology
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Fig. 1 Position of reconstructed image in focal-plane model
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Fig. 2 Viewing angle in focal plane mode
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Fig. 3 Spatial resolution in focal-plane model
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Fig. 4 Mother board of microlens array film
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Fig. 6 Microlens array film and focal plane image
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Fig. 7 Imaging of microlens array film on letter ‘N’
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Fig. 8 Surface profile of a single microlen
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in a small range
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Fig. 11 Stereo images and demonstration experi-

ments when football is reconstructed at dif-

ferent positions
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Fig. 13 Stereo image on a mobile phone screen
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