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用于固态照明的自由曲面微透镜设计 

孙理伟,金尚忠,岑松原 

（中国计量学院 光学与电子科技学院 LED照明研究中心,杭州 310018） 

摘要： 

针对LED照明应用中,现有二次光学设计过程对LED初始光强空间角分布的依赖性,讨论了用于LED照明的自由曲面微

透镜器件的设计方法.根据斯涅尔定律和边缘光学理论,研究了自由曲面微透镜的面形构造算法,建立了自由曲面微透

镜器件的光学模型,并用光学模拟软件对其照明性能进行了模拟实验.结果显示,该微透镜器件能够在目标面上获得满

足预期要求的照度分布,照明均匀度在92%以上,且其结构有效解决了LED初始光强空间角分布复杂化的现状和现有

二次光学设计对光源初始光强空间角分布依赖性的矛盾. 
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Free-form Micro-lens Design for Solid State Lighting

SUN Li-wei,JIN Shang-zhong,CEN Song-yuan

(LED Lighting Research centre,Institute of Optoelectronic Technology,China Jiliang University,Hangzhou 
310018,China)

Abstract: 

To solve the archetypal problem of LED illumination:redistribute the irradiance of a given LED source or 
any quasi-point sources onto a desired target surface to achieve any prescribed illumination 
distribution,the free-form micro-lens optics is designed based on the Snell′s law and "edge-ray 
principle".This secondary optics can redistribute any LED radiations onto the target surfaces to achieve 
prescribed uniform illuminations without concerning the initial radiation patterns of LED 
sources.According the practical illumination requirements,the surface shape of the single free-form 
micro-lens can be calculated by using the ray tracing method and B-spline fitting way.Some modules of 
free-from micro-lens optics were constructed to achieve rectangular illumination.The simulation results 
show that the achieved illuminations have high uniformities and precise illuminating shapes as 
prescribed.The free-form micro-lens optics is applicable in LED lighting,with cogent competitive 
advantages.

Keywords: Optical design   Free-form micro-lens   Edge-ray principle   Non-imaging optics   Total 
internal reflection collimator   
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