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Abstract; After comparing different structures of wide-angle projecting lenses, a wide-angle lens for
162. 6 ¢cm(64 in) rear projection laser display is designed. The focal length of the system is 7. 38 mm,
the wavelength used in the design is F, d, C and the full field of view reaches 100°. The technical indii
of the projection lens are summarized as follows: DMD (Digital Micromirror Device) is used in the
light digital processing, 90% MTF is greater than 0. 6 at the Nyquist frequency; the barrel distortion
of the system is smaller than 1.4 % ,and 90% of the energy in the point target is focused in a pixel di-

mension. Furthermore,a right angle prism is used to fold the optical path to decrease the length of the
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lens,so that the whole optical length of the system is 259 mm after outspreading the right angle

prism. The vignetting factor of the wide angle is negative, which enhances the image illumination af-

ter projection. Moreover, an aspheric surface with the small size, zero conic constant and the maxi-

mum eight order coefficient is used to promise the feasibility of the mounting. Analytical results show

that the design can decrease the production costs of the projecting system and promote the technologi-

cal industrialization.

Key words: rear projection laser display system; wide-angle lens;Digital Micrmirror Device(DMD)
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Fig. 1 Flow chart of back projecting lens of laser TV
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Fig. 2 Schematic diagram of projecting lens
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Tab.1 Basic optical parameters of projecting lens
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% G/mm /mm BB R % R/mm o BERRL
Ob; infinity 682 14 —15.57 10.446 K4-CHINA

1 7516 18 LAK7-CHINA|15 —21.02 1

20 39.34 24.91 16 —1139.13 10  FKI-CHINA
3 220,98 11 LAK7-CHINA|17 —34.16 1

435,84 5 18 53.84 11 QK3-CHINA

5 109.06 18.01 K4-CHINA |19 —22.87 3.2  ZF7-CHINA

6 26,39 15 20 50,96 2

7 infinity 46 K9-CHINA |21  38.22 10.73 FKI-CHINA

8 infinity 5.2 22 —42.91 2.51

9 —32.31 10 LAF3-CHINA|23 29.35 7.39 ZF7-CHINA
10 —34.39 1 24 93.25 2

11 62.75  5.19 LAF3-CHINA|25 infinity 2.2  ZK9-CHINA
12 —401.71 24.93 26 11
Stop infinity  11.43 Ima
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Tab. 2 Aperture illumination of projecting lens

1 cd/m” 5% BE X

W/ FAXBRIE /(o) WA/ (O0)
114 4 T JERE /1
0 0.135 917 100 0
10 0.135 914 100 0
20 0.135 463 99.7 0
35 0.132 421 97.4  —o0.21
42 0.130 519 96  —0.61
47 0.128 627 94.6  —0.97
50 0.128 149 94.3  —1.36
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Fig. 3 Curves of modulation transfer function
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Fig. 4 Encircled energy curves of projecting lens
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