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Design of Mobile Phone Camera Lens Based on CODE V

Yang Zhou Ding Guilin
(School of Mechanical Engineering , Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract Combining the aspherical lens principle, a fixed-focus lens with compact structure and low cost is designed
with the optical system design software CODE V to meet the requirement of the mobile communication on
miniaturization and simplification of camera lenses. For the designed lens, the F' number is 2.05, the angle of vision
is 62°, the half image height is 2.4 mm, and the total length of the system is 5.59 mm. The aspherical lens made of
plastic is used to reduce the size and save production cost in the structural design. The design result shows that the
pixel size of the lens is 1.1 ym X 1.1 pm, the corresponding Nyquist frequency is 454 Ip/mm, the modulation
transfer function (MTF) values of most FOV at half Nyquist frequency are more than 0.4, transverse aberration of
all FOV is less than 9.26 pm, the root-mean-square (RMS) radii are less than Airy disk, and the distortion is less
than 1% . The designed lens has an excellent imaging performance.
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Table 1 Main specifications of lens

Project name Specification
Visible-light wavelength /nm 486.1; 587. 6 (main wavelength); 656. 3
Total length /mm <6
F number 2.05
FOV /() 62°
Back focal length /mm >0.3
Relative illumination /% =>50
Distortion /% <2
MTF >0.25(317 lp/mm), >0.4(227 lp/mm), >0. 13(454 lp/mm for 0. 7 FOV)
Principal-ray exit angle /(°) <28
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Fig. 1 Structure of lens assembly after optimization
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Table 2 System structure parameters

Surface Type Radius of curvature /mm  Thickness /mm Material Semi-aperture /mm
Object Sphere Infinity Infinity
Stop Sphere Infinity —0.021404 0.974220
2 Asphere 2.735692 1.151812 1.544.55.9 1.024351
3 Asphere —3.025976 0. 328269 1.164366
4 Asphere —2.480748 0.610582 1.632.:23.4 1.106785
5 Asphere —8.465950 0.349395 1. 171400
6 Asphere —1.740133 0.514296 1.544:55.9 1. 252133
7 Asphere —2.012867 0.192242 1. 346000
8 Asphere 1.913225 1.359125 1.53:55.8 1. 710689
9 Asphere 1.481056 0. 50000 2.222135
10 Sphere Infinity 0. 30000 1.517.64.2 2.241036
11 Sphere Infinity 0.308828 2.291902
IMA Sphere Infinity —0.008828 2.400018

3 ARk R

Table 3 Aspheric coefficients

Surface Conic A B C D E F G H J

2 0.02739 —0.02233  —0.00191  —0.03062 0.019117 0. 002687 —0.014612 3.3X107% 0.003
3 0 —0.02317  —0. 04830 0.03055 —0.01547 0.007911 —0. 00497 0.001271
4 —8.2543 —0.01331  —0.11510 0. 095547 —0. 01848
5 —28.322 0.156331 —0.19199 0. 108798 —0. 03501 0.007884 —1.2X107* —0. 0003
6  —11.475 0.095261 —0.07827 0. 045206 —0. 00959 0.00018
7 —0.4159 —0. 01997 0.05655  —0.00468  0.007019 —0.00298 —0. 00008
§ —7.0719 —0. 12681 0.072051 —0.01321 —0. 00531 0. 00335 —0. 000579 6X10°° 4X10°° 1.8x10°7
9 —4.3928 —0.05184 0.02412  —0.00747 0.001285 —0. 00009
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Fig. 2 (a) Spherical aberration, (b) curvature of field and (¢) distortion
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Fig. 3 Curves of aberration Fig. 4 Spot diagram
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