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Design of miniaturization and super wide angle monitor lens

based on monocentric lens

Meng Xiangyue', Wang Yang", Zhang Lei', Fu Yuegang', Gu Zhiyuan®, Lv Yaowen'

(1. School of Optoelectronic Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to meet the requirement of miniaturization, high image quality and large field of view
of monitor lens, based on the monocentric structure lens and the development of curved sensor, a curved
surface image monitoring lens optical system was designed. The FOV of the monitoring optical system is
140°, the focal length is 7.88 mm, the F —number is 1.5, the total length is 15.12 mm, and the
monitoring lens is up to 11 -megapixel. The final design shows that the MTF value is closed to the
diffraction limit in the central field of view and the 0.7 field of view, and is greater than 0.59 at the full
field of view. The RMS radius of all fields of view are less than 0.6 pm. Compared with the existing
monitoring lens optical system, this design achieves excellent image quality in a large field of view with
a miniaturization structure.
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Tab.1 Optical design parameters ’
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D e — ,
(Vi?l(;)l;??git) 1/1.5 140 <8 <15.5 1.3 mm,
(5) o
, CMOS 223
1.1 pm, ) )
1.25 pm™, ) o )
4 pm, ) °
1 100 - ) o
2.2 2.3
2.2.1 3 , 6
) 1.5 mm,
o [7] o
, 480~1 000 nm, F 1.7, 3 R
12 mm, 20 mm,
2 o .
2
, 4 pm),
Tab.2 Initial structural parameters
125 Ip/mm, 4 MTF 5
Surface type Radius Thickness Glass
OBJ ®© © - Total length: 15.124 88 mm
1 7.059 18 4.103 37 P-LASF547
2 2.955 81 2.955 81 K-GFK68
STO ® 2.95581 K-GFK638
4 -2.955 81 1.264 26 K-LASFN6
5 -4.220 07 0.33576 -
6 -4.57583 3.270 37 N-KZFS11
7 —7.846 20 4.145 01 -
IMA -11.991 3 - -
2.2.2 3
s Zemax Fig.3 Monitor lens structure after optimization
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Tab.3 Structural parameters after optimization S ® .
(=]
Surface type Radius Thickness Glass
IMA 0.000 mm IMA 5.945 mm
0BJ 70.00°
OBJ ® ® - - 0.4861
0.587 6
1 7.247 963 1.725 487 H-QF8 6 . 0.6563
2 5.522 477 0.005 000 1.59,35.0 AT A5 mn
Spot diagram
Units a
3 5.517 477 3.432 625 LASF35 e B
RMS radius: 0.571 0.454 0.464
4 2.084 851 0.005 000 1.59,35.0 GEOradius: 1.027 1.027 1.024
Airy diam: 2.148 Reference: chiefray
5 2.079 851 2.079 851 H-ZLAF68N
5
STO o 2.079 851 H-ZLAF63N
Fig.5 Spot diagram
7 -2.079 851 0.005 000 1.59,35.0
0BJ0.00° OBJ49.00°
3 —2.084 851 1.500 175 LASF35 . -
9 —-3.585 026 0.190 042 - o - - '
10 —-3.775 068 2.568 718 H-ZF72A OBJ 70.00° —0.486
— 0.588
11 —-6.243 786 0.400 000 - — Y —0.656
12 —6.643 786 0.800 000 K9
13 —7.443 786 0.433 125 - Maximum scale: £2.000 um
IMA —-7.876 912 - - 6
Fig.6 Transverse ray fan plot
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