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Fig. 1 Ray trace of toothed TIR lens
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Fig. 2 Skeleton map of toothed TIR collimator
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Fig. 3 Design principle sketch of free surface lens
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Table 1 Parameter of surface S, and coefficient of the third power B-spline
J 1 2 3 4 5 6 7 8 9 10
X; 6.50 6. 20 6. 00 5. 60 5.20 4. 80 4.40 4. 00 3. 60 3.20
Y; 0 0.59 1.14 1.7 2.07 2.35 2.58 2.75 2.89 3
j 11 12 13 14 15 16 17 18 19 20
X; 2. 80 2.40 2.0 1.6 1.4 1.3 1.2 1. 10 1. 00 0. 90
Y; 3.08 3.13 3.15 3.15 3.1531 3.1437 3.14 3.1241 3.1084 3.0887
j 21 22 23 24 25 26 27 28 29
X; 0. 80 0.70 0. 60 0.50 0.40 0.30 0. 20 0.10 0. 00
Y; 3.07  3.0425 3.018 8 2.9957 2.97 2.9547 2.9394 2.9295 2.93
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Table 2 Parameter of backlight optical system

Surface # Surface type Y radius Thickness Glass Refract mode Y semi aperture
Object Sphere Infinity 0.01 Bk7_scho Refract
Stop Sphere Infinity 1.25 Bk7_scho Refract 0. 008 6
2 Sphere —1.25 1.24 Refract 1.25
3 Sphere —2.5 0. 25 Bk7_scho Refract 2.500 1
4 Extended spl 2 2.5 Refract 6. 25
5 User defined —1 2.8 Bk7_scho Refract 12.5
6 Sphere Infinity 0 Refract 12.5
7 Sphere Infinity 3 Refract 12.5
Image Sphere Infinity 0 Refract 12
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Fig. 4 Ray tracing effect of the optical system W5 e B
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Fig.5 Structure and optical path of the backlight module
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Fig. 6 Distribution diagram of ray on exitted surface
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Fig.7 Raster chart of illumination
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A Novel Micro-LCD Backlighting Design Technology

JIN Shi-wei', YANG Xin-jun'*
(1 China Aviation Huadong photoelectric (Shanghai) Co. . Ltd., Shanghai 201114, China)
(2 State Key Laboratory of Modern Display; National Engineering Laboratory for Special Display .
Shanghai 201114, China)

Abstract: Aiming at the problem that the current micro-LCD brightness can not meet the brightness
requirements of airborne helmet-mounted displgy, a novel backlighting structure form and design principle
were proposed, and the optical system was designed using the CODEV software. The light distribution
effect of the backlight module was simulated using the LIGHTOOLS software. The results show that,
when taking 85 Im green LUXEON Rebel LEDS as the light source, its output brightness is close to
160 000 cd/m®, uniformity is greater than 85% , and power consumption is only 1. 25 W, which meets the
requirements of the airborne helmet-mounted display.

Key words: Liquid Crystal Display(LLCD) ; Backlighting; Light-Emitting Diode(LLED) ; Light distribution;
Helmet-mounted display



