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Fig. 1 Refractive projection lens
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Table 1 Performance of refractive projection lens
Lens Type  Projection angle Projection Distance  Image size:16X9 Pupil Focal length  F-number Distortion
Refractive 161 em(63.5 in)
153° full field 281 nm Telecentric 3. 84 mm 3.0 <0.5%
wide-angle diagonal
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Table 2 Performance of reflective projection lens
Projection Projection Projection Focus Illumination
Fno Screen size
optical system angle distance adjustment optical system
Aspherical- : 0. 06 m@40"~0. 65 m@100" 100 em(40 in)~  Electrical Mixing rod/
30°
projection from front of set 254 em(100 in)  power focus Relay optics
Brightness  Uniformity Contrast ratio DMD™ Number of pixels Light source
17. 5 mm(0. 69 in)
220 W DC high pressure
1 500 Im 80% 3 000: 1@ (on/off) diagonal single chip 1 024 X 768(@ (XGA)

mercury discharge lamp

tilt angles of +/— 12°
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Table 3 Performances of reflective-reflective hybrid projection lens

Projection Projection Projection Entrance Illumination Optical ]
Contrast ratio
optics angle distance pupil optics output
410 mm from Mixing rod/ 500 ANSI
Refractive-reflective 3 ) Non- )
) 136 theaspherical ) Relay optics  lumen@120 W 2 000: 1@ (on/off)
hybrid system ) telecentric )
mirror Non-telecentric lamp
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Fig. 3 Reflective-reflective hybrid projection lens
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Fig. 4 Gauss optics of reversed telephoto
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Fig. 5 Projection lens of ultra-thin rear projector
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Fig. 6 Refractive part of the optical system
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Fig. 7 Distortion plot of the projection picture
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Fig. 8 Spot diagram of the projection lens
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Design of Ultra-Thin Rear Projector for Laser Display System

TIAN Zhi-hui'?, LIU Wei-qi' , FENG-Rui', LIU-Hua"?, WEI Zhong-lun', KANG Yu-si'

(1. State Key Laboratory of Applied Optics, Changchun Institute of Optics,Fine Mechanics and Physics ,
Chinese Academy of Sciences ,Changchun 130033 ,China, E-mail :tianzhi-hui@ 163. com;

2. Graduate School of Chinese Academy of Sciences.,Beijing 100039,China)

Abstract

The merits and the shortcomings of several popular kinds of surface type light valve in market-
place were compared according to the characteristic of laser display. Adopting the feature of laser

display and comparing the characteristics of current ultra-thin optical projection display systems, an
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ultra-thin lens for laser TV was designd. The projection distance is 100 mm, the screen size is 157 ¢cm
(62 in). Using TI's 20. 3 mm(0. 79 in) DMD chip as spatial light modulator, the system is composed
of a aspherical mirrors and five refractive lens. It is showed from the simulation results that the ima-
ging quality of the system is good. It has lower request for components processing and alignment in

the design.
Key words:laser display;surface type light valve;projection lens;lens power
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