% 50 5% 10 # BRESY & 2021 4 10 A
Vol.50 No.10 Infrared and Laser Engineering Oct. 2021

SIE 7T EFRUE RS B RE S & RS
FARH, REFR, &A%, £ & 8/ H RX4E
(LHEIXRF L5 5, Lk 200093)

o O WA 28R T RAT B A et R R A RS A B RABUE RS AR
WA B A BZ —, Wit — 2 B R R 2 T B R B LT Ik 46 B b 3 A b g
PEREES], i, T = e oh i L M, R A% B YL B F AR AL 5] b e i AR L
FHI], BB T APk AR BRI R AR A, A THESUAR TGS, A A4 & T
LHAT TR T B A TR R S RE R T RESEMET 9 kT4 = HARRE T £ 5
A T A 0 AR R (B FL72 450 300,500,700 pm) 89 A, LT 5 R
TRV kA R 6 B B 5] 00 ) &, SHI8E T — B0 5 AR R 40 AR 30 S B 4 1 91) AT R AR 1 A
AR . AR AT I 5] 0 BE AR JE e AR AL B o & NEE BT R U R R ¥ — et
AT, AL PSR 8 69 SR AR R R ) B 0 B B IR 5 LT B8 SRR M A, A P2 AR S A B =
Gt R ANFESL AT,

XHA: MBS ML MOAVKBRERA; BALE

FEDHRS: TN256 SCRKFRSRS: A DOI: 10.3788/IRLA20200476

Rapid fabrication and characteristics analysis of

high-filling-factor microlens array

Huang Shaoqi, Song Zeyuan, Pan Mingliang, Long Yan, Dai Bo, Zhang Dawei
(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: As a precise optical component, microlens array has applications in fields as optical information
processing, optical sensing, optical computing, optical communications and high sensitivity imaging. Researchers
have developed many advanced fabrication techniques, some of which already realized the preparation of the
microlens array with required geometries, profile and optical properties. However, it would be extremely difficult
to achieve a compact packing as such 3D micro-manufacturing techniques are hard to control. A novel rapid and
low-cost microfluidic-manipulation based technique was proposed to fabricate high-filling-factor microlens array.
A brief demonstration of the fabrication was given, which had excellence of suited to volume production and
significant productivity boost. Meanwhile, the microlens arrays of three different properties were produced, which
were realized by adjusting the size of the array of micro-posts whose sizes were 300, 500, 700 pm in diameter,
respectively. The imaging system was set up to demonstrate the imaging performance of each of the microlens
array, evaluating the precision of each microlens array and imaging uniformity of the microlens array. The results
show that the fabricated microlens arrays have good imaging performance and have a promising prospect in the
use of 3D imaging and optical uniformity.
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Fig.1 Fabrication of the microlens array on the micro-posts
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Fig.2 Microlens arrays through a microscope. (a)-(c) Side view of the 4x4 microlens arrays in three size (300, 500 and 700 pm) of the arrays of micro-

posts; (d)-(f) Top view of the 4x4 microlens arrays in three size (300, 500 and 700 pm) of the arrays of micro-posts
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Fig.3 Imaging system of microlens arrays
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Fig.4 Images observed by using the 4x4 microlens array in 300 pm and 500 um of the array of micro-posts. (a) Microscopic image of USAF 1951

resolution target obtained from a single microlens; (b)-(d) Images of the cross-shaped pattern obtained from the microlens array
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