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Design of a Miniaturized Infrared Wide-Angle Lens

Zhu Jiawei, Wang Qi, Fan Junhui, Jing Xiaodong
Zhongshan Zhongying Optical Co. , Limited, Zhongshan, Guangdong 528441, China

Abstract In order to meet the requirements of modern intelligent equipment and infrared interactive identification,
we design a miniature infrared wide-angle lens by CodeV and Zemax optical design software. The lens is equipped
with three plastic lenses and one infrared band pass filter. Its optical structure is negative-positive-positive. The
design results show that F number is 2.2, the maximum viewing angle is 129° and the mechanical total length is
3.8 mm. Modulation transfer function (MTF) value of all fields is larger than 0.5 at 1/2 Nyquist frequency. The

assembled lens is tested to show that MTF performance meets design requirements and the infrared detection
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function can be achieved.
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Table 1 Main design parameters of infrared wide-angle lens
Item Specification
Diagonal field of view /(%) =120
Effective focal length /mm 0.7-0.9
F number <2.4
Optical distortion <30%
Infrared wavelength /nm 808
Relative illumination >40%
Working distance 300 mm-5 m
Total length /mm <4
Lens structure 3Plastict+ 1R pass filter
Chiefray angle /(*) <30
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Fig. 1 Initial structure of two elements
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Fig. 4 Lens structure after optimization
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Table 2 Structure parameters of lens

Surface Type Radius /mm Thickness /mm Glass Semi-aperture /mm

Object Sphere oo 400
1 Asphere 7.09 0.28 APEL5014CL 1.46
2 Asphere 0.43 0.32 0.711
3 Asphere 0.75 0.52 APEL5014CL 0.658
4 Asphere 2.02 0.14 0.376

Stop Asphere o 0.10 0.266

6 Asphere 4.85 0.66 APEL5014CL 0.484
7 Asphere —0.55 0.06 0.638
8 Sphere o 1.00 HKIL 0.821
9 Sphere o 0.58 1.089

Image Sphere oo 0 1.323
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Table 3 Design parameters of optical system

Item Specification

Diagonal field of view /(%) 129
Effective focal length /mm 0.78
F number 2.2

Optical distortion <28%
Infrared wavelength /nm 808

Relative illumination >48%

Working distance 100 mm-infinity

Total length /mm 3.8

Lens structure 3Plastict+ 1R pass filter
Chiefray angle /(%) 27
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Fig. 7 Relative Illumination curve
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Table 4 Tolerance parameters

Number Type Value Number Type Value
1 DLT S1 0.004 13 TRY S1 0.002
2 DLT S2 0.004 14 TRY S3 0.002
3 DLT S3 0.004 15 TRY S6 0.002
4 DLT S4 0.004 16 BTY S1..2 0.003
5 DLT S6 0.004 17 BTY S3..4 0.003
6 DLT S7 0.004 18 BTY S6..7 0.003
7 DLR S1 0.005 19 DLN S1 0.002
8 DLR S2 0.005 20 DLN S3 0.002
9 DLR S3 0.005 21 DLN S6 0.002
10 DLR S4 0.005 22 DLV S1 0.008
11 DLR S6 0.005 23 DLV S3 0.005
12 DLR S7 0.005 24 DLV S6 0.008
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