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Abstract: In the manufacturing process of high-resolution mobile phone lens consisted of glass and plastic
material, many problems of assembly between glass lens and plastic lens group were existed such as
sensitive to position change, low efficiency and low yield. The optimal proposal based on multi-point
infinite conjugation modulation transfer function measurement was adopted to lens alignment and assembly
in real-time feedback. As a critical imaging component of chart acquisition for modulation transfer function
calculation, performance of multi—axis focusing lens played a significant role in guaranteeing measurement
accuracy. The relationship between the design parameters of multi—axis focusing lens and the optical
parameters of mobile phone lens to be assembled was established. Multi—configuration setting and
aberration optimization of multi—axis focusing optical system were realized by ZEMAX simulation software.
Simulation results showed that the size of focusing lens was compact, and both its tangential and sagittal
modulation transfer function curves were nearly coincided with diffraction limit. The designed multi-axis
focusing lens theoretically could be flexibly exploited to multi-point modulation transfer function
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measurement and precise assembly of high-resolution mobile phone lens up to 48 megapixel, which
maximum full field of view angle reached 106°.

Key words: Optical design; Infinite conjugation modulation transfer function; Precise measurement; Lens
assembly; Multi—axis imaging
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(a) Optical diagram of fast MTF measurement of infinite (b) Typical optical diagram of infinite conjugation
conjugation lens by multi-point configuration lens MTF measurement
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Fig.1 Optical diagrams of different optical configuration for infinite conjugation lens MTF measurement
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Fig.2 Nine-point MTF measurement location distribution in circular field of view of lens
Y == ML
2 ZHMBEBERRIT

21 FEEZIHSHITE

IR KO T R o PR AL Sk A0 A B2 20=78"~106", X} B A EEIE /7 e AT 3~6 mm Z [H]
Sy i DR DR A S 2s3RO R TR, B — s I 2 2 A o DR R BT B 1) 2 5 3k o
R4 fih X 1 % 12 )8 2% (Compact Image Sensor, CIS) R R R A & . M7 145 H B4 31 % 800 J7 7|
4800 71 1y CIS ZHnl A, HAR R R TH 3 2 R M AE W RoF AR R R/ s B TH 9 b, RIR R RS A AR
B 38 O R R, B0 R RSF AR R R 4 /MR R R F . b @ (3 % 4 800 75 CIS its A 1 % i1 2k i
K, /2961 (13 =16 22K ) 5 HARR RSN 0.8 pm, X0 Y2 [ 4548 5 7K 625 Ip/mm.,

®1 REMCISBH

Table 1 Parameters of representative CIS
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Fig.3 Initial configuration of focusing lens Fig.4 Integrated imaging optical path of on—axis field of view
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Fig.5 MTF and distortion curve of aberration corrected integrated focusing optics
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