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Design and simulation of optical system for novel LED solar simulator

ZHANG Xingiang'?,ZHANG Qingmao' ,GUO Liang',ZHANG Zhiqing”,XU Yiqin®
(1. Guangdong Key Laboratory of Micronano Photonic Functional Materials and Devices, School of Information and
Optoelectronic Science and Engineering, South China Normal University, Guangzhou 510006, China;

2. Guangdong Semiconductor Industry Technology Research Institute, Guangzhou 510651,China)

Abstract: In order to solve the difficult problems of collimation, irradiance uniformity and
spectral matching of existing LED solar simulators, a simple, efficient and high-power optical
system design method of LED solar simulator was proposed based on photoelectric integrated
secondary optical design. The small angle collimating lens and the parabolic mirror were utilized
to integrate the light source, and the mixing light rod and microstructure were used to
homogenize the light, finally the collimating output of light was realized by the parabolic
mirror. Based on the design idea of coaxial collimation, the design of the LED solar simulator
was completed. In addition, the optical software LightTools was used to simulate and optimize
the optical system of LED solar simulator. The experimental results show that the irradiation
inhomogeneity is 2. 5% and the collimation angle is 1. 5° on the effective irradiation surface with
a diameter of 260 mm.
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Fig. 1 Optical structure diagram of a new type of LED

solar simulator
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Fig. 2 Two-dimensional profile of small angle lens
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Fig. 3 Lens ray tracing
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Fig. 4 Light distribution curve after collimation
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Fig. 5 Concentration simulation of parabolic mirror
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Fig. 6 Light path in mixing light rod
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Fig. 7 Illumination line chart at mixing light rod port
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Fig. 8 Model of LED solar simulator
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