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Abstract In order to meet the demand of mobile phone market for the thin and wide—angle mobile phone camera,
a thin and wide—angle for 8 mega—pixel mobile phone lens is designed by Zemax. The mobile phone lens is composed
of 4 plastic aspheric lenses and a infrared filter, which has a total length of 3.6 mm, a field of view of 82°, a F-number
of 2.1, the distortion is less than 2%. It can be used in OV8858 which is a 8 mega—-pixel sensor with 1.12 pm pixel size
made by Omni Vision, Nyquist frequency is 446 lp/mm, the maximum pixel is 8 million and the maximum image height
is 4.57 mm. The design result shows that modulation transfer function (MTF) value at frequency of 224 Ip/mm is larger
than 0.25, and the maximum TV distortion is lower than 1%. After tolerance analyze, the lens has the high quality of
image and good performance. The simulation by ASAP shows that the flare of the lens is slight and acceptable.
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Table 1 CMOS parameters

Items Parameters
Effective pixel number 3264 pixelx2448 pixel
Optical size 1/4"
Max image circle 4.57 mm
Chief ray angle 32.9° (max)
Pixel size 1.12 pmx1.12 pm
Diffraction limit of MTF 446 lp/mm
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Table 2 Design parameters of lens

Total Effective o FOV Relative Chief ray Optical TV MTF /(lp/mm)
length focus length illumination angle distortion distortion 122 224
<3.6 mm 2.6 mm 2.1 >80° >30 <32° <2% <1% >0.5 >0.2
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Table 3 Most sensitive tolerance analysis

www.opticsjournal.net

Type Surface Tolerance MTF variation
Element decenter 2~3 3 um -0.06190887
Element decenter 4~5 3 pm -0.05024423

Tilt 2~3 0.25° -0.09336320
Tilt 3 0.25° -0.04827339
Thickness 2~3 5 pm -0.04422532
Thickness 4~5 5 um -0.04827339
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Table 4 Result of Monte Carlo tolerance analysis

Monte Carlo analysis

MTF value

90%
50%
10%

0.23662427
0.27316757
0.33736587
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Table 5 Comparison about the design of six types’ 8 mega—pixel mobile phone cameras

Design parameters of lens

Document
F/# EFL /mm FOV /(°) Length /mm Distortion Flare Tolerance
References(2) 2.45 2.28 80 6.8 <3% No Slight
References(3) 2.4 3.71 65.5 4.49 <1.5% No Slight
References(4) 2.4 3.73 65.5 4.6 <2% No No
References(9)" 2.45 NO 60 5.7 <2% No No
References(10)"" 2.2 2.7 80 3.8 <2% No Yes
This design 2.1 2.6 82 3.6 <2% Yes Yes
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