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Fig. 1 The structure of retrofocus lens
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Table 1 Lens specifications and design objectives

Parameter Specifications
Chip size 0. 8"diagonal (DMD)
L/W 16:9
E.F.L 12 mm

1 679 mm diagonal
460 nm 546 nm 630 nm

Projected area
Wavelength

Projector distance 1 000 mm
B.F. L —>37mm
Prism thickness 24 mm
Prism material H-K9L
F/# F/2.4
F. A 40°
MTF >0. 3 at 40 Ip/mm
Lateral color <0. 5 pixel
Astigmatism <0.2 mm
Distortion 2%
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Table 2 Lens structure parameters

i r;/mm d;/mm Material
1 110. 897 5.50 PMMA
2 20. 312 25.00

3 98. 770 3. 50 H-ZK10L
4 37.063 10. 00

5 67.050 10. 00 H-ZF6
6 868.374 98.00

7 49.518 8. 00 H-K9L
8 —30. 504 1. 20 H-ZF7LA
9 80 2.34

10 Infinity 0.50

11 271.697 3.29 H-K9L
12 —39. 586 0.17

13 36.42 5.00 H-ZK10L
14 —245.063 22.00

15 Infinity 24.00 H-K9L
16 Infinity 1. 00

17 Infinity
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Table 3  Aspherical coefficients

The first The second
K 0 —0.5
4th 4.766575E-007 1. 526860E-006
6th 1. 112454E-010 —8.695333E-010
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Optical Design of Short Focal Digital Projection Lens

CHEN Chen, LI Wei-shan, ZHANG Yu, LIU Xiao-chan
(Qinhuangdao Audio-visual Machinery Research Institute , Qinhuangdao, Hebei 066000, China)

Abstract: To meet the requirement of market, a short focal digital projection lens for 0. 8 inch digital light
processing(DLP) projectors is designed. The total length is 172. 6 mm, and the full aperture is 70 mm.
The lens uses a retrofocus structure, and it is composed of six glass lenses and one plastic lens (two even
aspheric surfaces). Its FOV is 80°, F-number is 2. 1, retrofocus proportion is 3. 17 : 1, and projection
ratio is 0. 76 * 1. Its MTF in all field is less than 28° that is higher than 0. 6 at the limiting spatial
frequency of 37 Ip/mm. The lateral color is less than 3.5 um. The distortion of the full of view is less than
1.1%. Its image quality is excellent with advantages of simple structure, small size, easy process and low
cost.

Key words: Optical design; Short focal; Digital projection lens; Retrofocus structure; Aspheric surface





