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Design of Super-Wide-Angle Mobile Phone Camera
Based on Concentric Lens
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Abstract  One kind of 13 mega-pixel and super-wide-angle mobile phone camera is designed based on concentric lens
and the parameters of the mobile phone camera that meet the industrial production requirements are obtained. This
camera is composed of 4 concentric lenses with a focal length of 3.3 mm, a F-number of 1.83, a field of view
(FOV) of 100°, and a total length of 5.18 mm. The research results show that, at the Nyquist frequency of
223 lpemm ™', the modulation transfer function (MTF ) value is larger than 0.58 in the 0.7 FOV and that in the
whole FOV is larger than 0.50. At 446 lpsmm ', the MTF value is larger than 0.30 in the 0.7 FOV and that in
the whole FOV is larger than 0.17. The root-mean-square (RMS) radius of each FOV is less than 2.3 pum and the
relative illumination value is larger than 0.65 in the full FOV.
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. . Table 1 Optical design parameters
’ Parameter Value
° Waveband /nm 486-656(visible light)
’ Relative aperture 1/1.83
' FOV /(%) 100
’ ’ Focal length /mm 3.3
Total length /mm <5.2
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Table 2 Initial structural parameters
1
JWW) ZEESI E[unl(l — DG —w Surface Glass
i—1 i—1
L s type of Radius /mm  Thickness /mm Refractive Abbe
1(% Wis = 7 2(/1 ZlunzA — lens index  number
i—1
OBJ © ©
(D
. 1 1.87 1.02 1.60 23.0
[ su in 517
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51 s U ’
) ’ STO o 0.85 150 40.0
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n n n
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[l 4 0.4 mm, °
APL5514ML(np=1.54,y,=56.11); 3 o 3
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4
3 . (a) ; (b
4.1 Fig. 3 System structure. (a) Initial structure ;

(b ) mobile phone camera after optimization

3

Table 3 Detailed structural parameters

Photosensitive adhesive

Surface type of lens Radius /mm Thickness /mm Glass material
Refractive index Abbe number
OBJ 0 ©
1 1.8847 1.0474 APL5514ML
2 0.8373 0.005 1.59 35.0
3 0.8323 0.8298 ARTON FX4726
4 0 0.005 1.59 35.0
STO 0 0.8298 ARTON FX4726
6 —0.8323 0.005 1.59 35.0
7 —0.8373 0.8250 OKP-1
8 —1.6623 0.05
9 —1.7123 0.6 H-K9
10 —2.3104 0.9896
IMA —3.3000
4.2
s
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Fig. 5 Curve of relative illumination

7 MTF
Fig. 7 MTF curves
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Table 4 Results of Monte-Carlo analysis
MTF value 0.19268630 0.21118133 0.24302036 0.29404811 0.31284273
Sampling probability 90 % 80% 50% 20% 10%
6 3.3 mm,F 1.83, 100°,
5.18 mm,
Zemax ,
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