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Design of freeform LED concentrator for micro-projector
ZHAO Xing, WU Hong-chao, SONG Li-pei, FANG Zhi-liang

(Institute o f Modern Optics, Key Laboratory of Opto-electronic Information Science and
Technology, Ministry of Education, Nankai University, Tianjin 300071, China)

Abstract: The structure and working principle of a freeform LED concentrator were researched and a compact
LED concentrator with refractive and reflective freeform surfaces for the micro-projector was designed to im-
prove the concentration efficiency and to compress the volume. Based on non-imaging optics and the method of
simultaneous multi-surfaces, the curves of freeform surfaces in the meridian planes were calculated, then the
3D structure of the concentrator was obtained by rotating the curves along Z axis. The simulation result con-
firms that the concentrator can collect the energy from high power LED sources effectively with a collection ef-
ficiency of 71% and can control the divergence angle within 12°. Compared with conventional reflective ones,
this new concentrator increases the collection efficiency by 20% and compresses the volume by 70%. The de-
sign can provide a reference for the microminiaturization of LED micro-projectors.
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Fig. 1 Scheme of LED micro-projection system
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Fig. 3 Cross section of LED source
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Tab. 2 Character comparison of two LED concentrators
Output diameter Height ] Efficiency within 12°
Volume/mm®
/mm /mm divergence angle
SO20XA Series 20 18. 4 5781 52%
Freeform LED
21.5 1.2 1525 1%
concentrator
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