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Multi Focal Length Curved Microlens Array Based on Electric Inkjet Technology

Chu Jinkui', Liu Rui, Liu Jianying, Fu Jiaxin
School of Mechanical Engineering, Dalian University of Technology, Dalian 116023, Liaoning,China

Abstract With the advancements of micro and nanotechnology, the preparation and application of micro-optical
components have become hot research topics. Biological compound eyes have the advantages of a large field of view, small
size, and good dynamic characteristics. Hence, a microlens array, which is a commonly used bionic compound eye optical
element, has a wide range of applications. Herein, an electroinkjet printing-based process is proposed to prepare a multi
focal length curved microlens array to resolve the problem of out-of-focus blur caused by a mismatch between the focal
length of the curved substrate and the plane image sensor. A planar multi focal length microlens array was prepared based
on electrojet printing, and then the antistick treatment and inverted mold were used to obtain the lens die. Finally, a multi
focal length curved microlens array with an overall radius of 6 mm was prepared via negative pressure bending and glue
injection. The array has a focus range of 4. 9-6. 23 mm and the total direction angle is larger than 60°.

Key words integrated optics devices; multi focal length curved microlens array; electric inkjet technology
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Fig. 1 Schematic diagram of the focusing effect of a single focal

curved microlens array
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Table 1 Initial parameters of the curved microlens array model

o (2)

(4)

Parameter Value
Radius of the base R /mm 12
Base floor height H /mm 7
Base image plane distance X /mm 1
Contact angle a /(°) 10
Adjacent optical axis angle 8 /(") 10
Refractive index n 1.45
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Fig. 3 Ray optical path simulation
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Fig. 4 Picture of multi focal length planar microlens array

FECPE IR B PR 2 0 Ak B O S0 7R R R B
0.1%~0.25% B HPMC ( I ¥ Bl 57 T A= A6 BE $7 B 17y
A B2\ B R+ 28 v W (5 mmol/L, PH3) 1R i
A B 10 min, £ K B T K Uk, SR 5 ST R R0 (5] A
B AR BCE 30 min 1 30, U S00R A A EE AR 1501
1) PDMS 7EREH [, 75 5 5% T [ 4k 45 min, B 455 B AT
FREDE S R4 09 PDMS M, W& 5Cc) iR o SR 3%
T 8 00 25 i 2 X PDMS MR g 17 25 iy 28
IR dEA UV A G125 B A R A R K2018)
R G 25 AP 2 [ Ak, 15 21 2 48 B it 1v 1803 B2 PR A .

mould reversion

'priming needle
PDMS
i T
Si
(a) (c)
negative pressure bending UV curmg ultraviolet rays demoulding

4+ 411 11

| cxl.ract air | Ivl

A

5 ZAREEFTRGE B 5 L2

Fig. 5 Process diagram of multi focal length planar microlens array

4 EBEFES A 1 AE I

T 325 B2 4 A7) 114 1 R AGE I Dy A 288 < LA 2 A
G A PR REA I o 5 T 3 9 A REAG I 7 =X, o )
Pl BE B AT LR
4.1 BREIHXFSHNIK

B ZHE ZHEEHE R R ELR I ES
W, SR E A — SR E T AR TR Al AT
S DN 2 A ot T R B I 4 R T — BorE L SR T
Pl 6 Jir 7 189 22 J5 ) Ol PR 3 o o SO6 O IR I 2 A AT
GRE KUBERE (R L, B8 Bl e AT AL 22 07 1 O TR
FE CCD AL S Jm 4l $12 328 B T e FC A I, /K- 1 B
i R B AR R IRl I B BT AR MOt
PEIE G BE 5 32 B2 o G I SOBOG IR 1 # B Dl i

CCD camera

rotatable laser source

K6 2 AR Hlaa 52 M 4 I i st SR 1A
Fig. 6 Schematic diagram of multi focal length microlens array

testing principle

JCHhTT 1 B o AT DU A 4% Bl B 6 AR R OB 7 1)
FIARTH O B, A3 2 TR o

Ohy FEAE A% 7 B 3 Al A £R T — B, KU B B AR
TE S K v, DB T AR 4% 3 A £ T B p, R A T

7B AR S AV OR SRAE A5 ol i B 18 AR A — 2k,

0913001-3



F61EFIH/2024 FE5 B/BAERBEFEHRHRE

F2 HBMBEEENLFESE

Table 2 Optical parameters of each lens

Focal length  Optical axis Focal plane

Microlens £ /mm angle y /(%) »/mm
Central lens 6.23 0 0
1st ring array 5.82 12.1 —0.15
2nd ring array 5.21 22.3 —0.37
3rd ring array 4.90 32.8 —0.13
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Fig. 7 Schematic diagram of multi focal length test imaging
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Fig. 8 Multi focal length test imaging effect picture. (a) Grid paper imaging source; (b) grid paper imaging photo; (c) digital imaging
source; (d) (e) digital imaging photo
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