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Design of miniaturization concentric reflective mobile phone lens
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Abstract: Based on the requirements of modern society for high pixels and miniaturization of mobile phone
lenses, based on the principle of concentric lenses, a concentric reflective mobile phone lens was designed.
Through optical path calculation, the spherical aberration expression of the system was solved, and the initial
structure of the system was further obtained. The optical system was designed using optical design software, the
lens adopted a curved sensor with a pixel size of 1.25 um, the F number of the optical system was 1.8, the focal
length was 2.7 mm, the maximum full field of view was 100°, and the total system length was 2.7 mm. The results
show that at the spatial cut-off frequency of 400 Ip/mm, the modulation transfer functions of the 0.7 field of view
are all greater than 0.34, and the modulation transfer functions of the full field of view are all greater than 0.23.
The radius of the diffuse spot in each field of view is smaller than the Airy disk. In the full field of view, the
relative illuminance is higher than 0.64. This design meets the imaging requirements of mobile phone lenses.
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Fig.1 Concentric lens
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Tab.1 Optical design prescription

Parameter Value
Waveband/nm 486-656 (Visible light)
Relative aperture 1/1.8
Full field of view/(°) 100
Focal length/mm 2.7
Total length/mm <2.7

202101292



s Gk A2

%114

www.irla.cn

% 50 A

2.2 HIREEH

P[] 378 5 A A5 1 PR, [ B g s S 4 1
G B0l ) B 2R A 22 AT IGE . SO RIS
5 3CHR [8] FPRDEHITE T, e B 2E Mg, il iR

ikl O B 2 B A T B 22 (A MBI R GE IR0 46
450

275 SCHK [8] Hh Y A)L a8 B e 5 12, TR
B B BEREH AN 2 FiR

[ 2 [RlCiE BRI

Fig.2 Light path of concentric lens
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Tab.2 Initial structural prescription

Surface type Radius/mm Thickness/mm Glass

OBJ oo )
1 1.885 1.047 1.66,20.4
2 0.832 0.830 1.59,30.9

STO 0 —0.830 MIRROR
4 0.832 —1.047 1.66,20.4
5 1.885 -0.5

IMA 2.385
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Fig.3 Mobile phone lens structure after optimization
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Fig.7 Structure of spherical filter
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Tab.3 Tolerance of the optical system

Item Value
TFRN/fringes +1.5
TSDX, TSDY/mm +0.013

TTHI/mm +0.013
TSTX, TSTY/(°) +0.02
TEDX, TEDY/mm +0.013
TETX, TETYI(°) +0.02
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