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the laser source of multi-spot structure required by liquid crystal display backlight module is obtained. The effects of
intensity of each light spot is within 5% field.
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The method of side-surface process of fiber is designed and studied to make the fiber side lighting, then
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different depths, areas and geometrical structures of hole on the optical field of the fiber during the side-surface
process are simulated and analyzed. The light field is obtained that the uniformity of the maximum luminous
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Fig. 1 Laser backlight module with external light source
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Fig. 2 Optical fiber system model
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Fig. 3 Model of side opening hole
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Fig. 4 Lateral view of side opening hole
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Table 1 Effect of depth of side opening hole on light field

d /pm E /(10° Wem™ %)
50 6.53
100 10.6
150 11.8
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Table 2 Effect of radii of side opening hole on light field

r /pm E /(10" Wem™ %)
50 1.26
100 2.12
150 3.91
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Fig. 5 Influence of different depths on leakage light field. (a) d =50 pm; (b) d =100 pm ; (¢) d =150 pm
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Fig. 6 Influence of different radii on leakage light field. (a) »=50 pm; (b) =100 pm; (c) r=150 pm
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Fig. 7 Simulation diagram of side opening hole
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Table 3 Simulated date of side opening hole

Position A B C D E End
r /pm 150 150 150 150 150 —
d /pm 210 200 190 350 500 —
E /(10° Wem %) 1.47 1.48 1.50 1.50 1.51 1.53
Position F G H ) ] K
r /pm 150 150 150 150 150 150
d /pm 100 100 100 110 250 250
E /(10° Wem %) 0.60 0.60 0.57 0.30 0.50 0.50
W 2
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Fig. 8 Simulation effect diagram of side opening hole
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Fig. 9 Model of ring opening hole
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Fig. 10 Model of ring opening hole. (a) Front view; (b) lateral view
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Fig. 11 Influence of different lengths on leakage light field. (a) L =3000 pm; (b) L =4000 pm; (c) L =>5000 pm
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Table 4 Effect of length of ring opening hole on light field

0

L /pm E /(10° Wem™?)
3000 1.88
4000 1.91
5000 1.92
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Table 5 Effect of depth of ring opening hole on light field
d /pm E /(10° Wem *)
50 1.85
100 5.36
150 6.87
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Fig. 12 Influence of different depths on leakage light field. (a) d =50 pm; (b) d =100 pm; (¢) d =150 pm
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Fig. 13 Simulation effect diagram of ring opening hole
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Table 6 Simulated date of ring opening hole

Position A B C D E End
L /pm 3000 3000 3000 3000 3000 —
d /pm 25 50 65 95 200 —
E /(10° Wem™ %) 1.46 1.54 1.56 1.52 1.43 1.57
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