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Off-axis illumination system design for projection display

ZHANG Zeng-bao' , SHENG Yi-qiang’» WENG Zhi-cheng', ZHANG Xin', CONG Xiao-jie'
(1. Changchun Institute of Optics Fine Machine and Physics, Chinese Academy of Science, Changchun 130033, China;
2. Modern Optics Institute, Nankai University, 300071 Tianjin, China)

Abstract: A novel off-axis illumination system has been developed to collect and focus light
from an arc lamp onto the imager. The system consists of a sphere-ellipsoidal reflector, a hyper-
boloidal reflector and a tilted light pipe. The sphere-ellipsoidal reflector synthesizes two main
light beams and focuses the light to reduce the entendue value. The hyperboloidal reflector trans-
forms the shape of beam into a tilted light pipe to gain high collection efficiency and uniformity.
The modeling result obtained by LightTools and ZEMAX shows that the system can illuminate

the small imagers with high uniformity and collection efficiency.
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Fig.1 Representative arc lamp and radiation pattern
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Fig. 2 Ray trace of traditional elliptical illumination

system by LightTools software
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Fig. 3 Intensity of the input of the traditional elliptical system
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Fig.4 Schematic diagram of improved reflector system
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Fig. 5 Intensity of the output of the improved re-

flector system
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Fig. 6 Relation curves of collection efficiency and

panel sizes
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