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TIR透镜优化设计在LED微投影显示系统中的应用 

甄艳坤;李岩;白燕 

西安石油大学理学院，陕西西安710065 

摘要： 

发光二极管（lighting emitting diode，LED）取代传统光源作为投影仪，特别是微投影显示系统的光源是一种趋

势。采用由非球面构成的TIR透镜代替锥形光管和CPC集光器，并通过整个系统最终在目标屏上形成的照明效果为

依据，对TIR透镜的内部结构尺寸参数进行优化设计，采用经过优化设计的TIR 透镜作为对LED光源所发光束进行

收集整形的光学元件，克服了在传统投影显示系统中经常出现的锥形光管或复合抛物面集光器 (compound 
parabolic concentrator，CPC) 给整个系统所带来的光学体积大的缺点。以单片式LCOS（liquid crystal on 
silicon）结构为基础，利用RGB LED时序方式进行混色，设计了一套LED微投影显示系统，并通过光线追迹程序对

其光学性能进行模拟评估。结果表明：在考虑时序混色方式影响的情况下，整体系统光能效率为2.38%，系统光学

体积仅为125cm3，达到了对系统结构简单紧凑的设计要求。 
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Application of TIR lens optimization design in LED micro-rojector

ZHEN Yan-un;LI Yan;BAI Yan

School of Science, Xi’an Shiyou University, Xi’an 710065, China 

Abstract: 

With the development of LED technology, the trend that LED supersedes traditional lamp as the dominant 
light source for projectors is gradually obvious, especially for micro-projector. The TIR lens optimized in 
design are adopted to collect and transform the light from LED to overcome the disadvantage of big 
volume of an optical system using the tapered light pipe or CPC in traditional projection system. A time-
sequence illumination system is designed to take RGB LED as its light source and single LCOS panel as 
the basic structure. Considering the effect of the time-sequence illumination way, the optical 
performance was evaluated by the ray tracing simulation program. The result shows the luminous 
efficiency of the entire system is 2.38%, the volume of the entire system is 125cm3, and the compact 
structure meets the requirement of illuminators.
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