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Design of a Mobile Wide-Angle Lens for 8 Megapixels with 1.6 um Pixel Size 8
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Purpose: The importance of mobile camera lens images is increasing due to the increasing popularity of media. The goal of
this study was to design mobile wide-angle lenses to reduce thickness and enhance image clarity, resulting in more natural and
realistic images. Methods: We used a Code V Version 11.5 design program to construct a model for a mobile wide-angle
camera by modifying the distance and aspherical curvature between lenses. The TTL was set to £7 mm and the thickness was
minimized by reducing the number of lens surfaces to five. MTF performance aimed to achieve more than 60% of the 120 Ip/ mm
spatial frequency at FOV 72°. Later, optical performance was evaluated through MTF and aberration graphs of the designed
optical system. Results: Optical system design analysis showed that the MTF performance was 312.5 Ip/mm at FOV 72°,
achieving a value of 20% or more, and a value of 60% or more at 120 Ip/mm spatial frequency, satisfying the design
conditions. The light aberration was very low within 0.025 mm and the distortion aberration was up to —13.98%. This is a
common problem with wide-angle lenses in small display systems and has been effectively corrected through software
correction technology. Conclusions: In this study, a high-resolution mobile wide-angle lens with minimal thickness was
designed using aspherical lenses. Although it provided high image quality at the basic viewing angle and showed relatively
high distortion aberration, it could be supplemented with software correction technology. Mobile wide-angle lenses need
continuous research and will contribute to the development of mobile lens technology.
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Fig. 1. Pre-Modification optical system configuration.

Fig. 2. Layout of the optical configuration.
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Design of a Mobile Wide-Angle Lens for 8 Megapixels with 1.6 pm Pixel Size 8

Table 1. Prescription data of the wide-angle optical system

235

(unit: mm)

Surface Number Surface Type Y Radius Thickness Glass Code Semi aperture

Object Sph Infinity Infinity
1 Asph 1.4406 0.3787 S-LAM60 0.9399
2 Asph 1.3403 0.2254 0.7437

Stop Sph 3.5153 0.7279 S-FPM4 0.6943
4 Asph —4.1931 0.6570 0.9028
5 Asph —1.0964 0.3163 S-TIH4 0.9783
6 Asph -2.2611 0.1751 1.3121
7 Asph 14.6028 0.6142 S-LAM60 1.6523
8 Asph —4.3168 0.8054 1.8032
9 Asph 4.1502 1.3999 S-BSM16 2.5132
10 Asph 3.0496 0.7591 2.8912
11 Sph Infinity 0.4 S-TIH4 3.0016
12 Sph Infinity —0.0383 3.0016

Image Sph Infinity 0.3329 3.0459

Table 2. Design specifications 3.3. &4 ds HIt

F5)57} éo}

Hyow, Bkl s o]

shu sk o)

Parameter Specification 3.3.1 Modulation transfer funtion(MTF)

Sensorformat 1/2.75” Fig. 32 FOV 72|14 28} 337} 3338141 ¢] modulation
Field Of Angle (FOV) (degree) 2 transfer funtionMTF)E #4313t} &3t

Effective focal length (mm) 4.876229 ALE ] AASE o|n X7} Vst E4|2] Bz

F# number <32 I}, o]w|A] AlX)9] nyquist Frequency<! 312.51p/mm°ﬂ

Total track length (TTL) (mm) <7 X 20% ©)AFe] MTF A52S
Number of lenses 5 XA 2] B5AQ AlF- BAS} AHEE
Optical distortion (OD) <135 283 459 4259 Kim 3 Hou 52010 o3

Entrance pupil diameter (mm) 1.55 BN Axe F7h

Table 3. Coefficient data for the aspheric surfaces

3 110 Ip/mmoll A 60% w9kl 4=

1 2 4 5 6 7 8 9 10
4 0015861 -0.003664  -0.071503 00491189  0.0132131  -0.002908 ~ 0.0131664 ~ -0.021646 00255713
75618368 30070748 23086155 166898146 331831934 119420732 244865587 308974041 845577028
g 0013944 -0.006645 0043918  0.0050837 ~ 0.0003946  —0.004811 ~ -0.005040  -0.000113  0.00053218
90319597 86947543 35779081 014052478 723104151 473379924 486483864 863679297 872801968
o 0004447 0020767  0.0149563  -0.003165  -0.004460  -0.000738  -0.000465  0.000231  —4.4826283
66347546 72339592 991059479 255920345 784323332 011988943 650865645 2213695558  25304e-05
p 0013745 00171148  -0.042810 00023995 ~ —0.000249 6290130  2.0996023 1465473 79892681
82461785 72169643 847774134 35447429 869756743  29078e-05  91753e-05  167399e-05  84827e-08
e ) ) ) 0.0007364  0.0006512  1.1372223 12529557  -8.448093  1.61750680
464590914 378041472 78696e-05  12673e-05 1645907  93069e-07
. ) ) ) ~0.007159  0.0003977 28518968  -2.877164  -3.327738  5.17323108
328251631 764297478 50843e-06  23206e-06  75308e-07  30251e-09
G ) ) 0.0108427  -0.000251  -1.160373  —4.103750  -4.693764  —2.1407029
79516988 448337049 0832405  43894e-06  74732e-08  00315e-09
i ) ) ) ) ) ) ) ~5.238501  —1.9898592
10231e-09  17925€-10
; ) ) ) ) ) ) ) 15792530 —6.7625968
86981e-09  55164e-11
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Modulation
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Fig. 3. MTF of the wide angle optical system.
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Fig. 4. Spot diagram of optical system.
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Fig. 6. Optical Distortion. (Field curvature and distortion data)
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