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Spotlight characteristics of local dynamic dimming for
side-lit backlight

YIN Hui-juan®, WANG Pei-na, WU Bo, WU Chun-ming, SUN Wen-bo, SHI Zu-chuan

(Anhui Backlight Unit Engineering Technology Research Center ,

Anhui Flat Panel Display and LED Backlight Unit Engineering Research Center ,
Hefei Backlight Unit Engineering Technology Research Center ,
Hefei BOE Display Lighting Co., Ltd., Hefei 230012, China)

Abstract; For the special requirements of the high dynamic range local dynamic dimming in the side-lit
backlight, this paper proposed the structural light guide plate matching the LED light bars to spot-
light, improving the backlight contrast and realizing the divisional dimming control of the liquid crys-
tal display. First, based on the surface brightness distribution of the existing light guide plate, the mi-
crostructure surface of the light guide plate was designed as a zigzag shape. In order to analyze the in-
fluence of the height, width and curvature of the microstructure on the light-emitting surface of the
light guide plate with different structures, the ray tracing method was used to simulate the structure
of the light guide plate. The simulation results show that the light concentrating property is related to

the light-emitting surface structure of the light guide plate. When the refractive index of the optical
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adhesive is 1.49, the height is 20 pm, and a ratio of the height to the width is 0.47, the light collection
effect is the best. On the basis of the design, a sample was produced and measured. The practical
measurement results show that using structure light guide plate, the contrast ratio turns from 6.01 to

6.01 as compared with the common light guide plate. These results satisfy the requirements of local

dynamic dimming.
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Fig.1 Principle of LGP spotlight
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Fig.2  Brightness distribution on out-light surface
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Fig.3 Analysis of structure LGP
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Tab.1 Simulation results of different height

H/pm Lp/Ccd*m™) Lp/(cd*m™) C/R
10 4.69 285.73 60.92
20 4.32 285.82 66.16
30 4.65 285.48 61.39
40 4.86 285.12 58.67
50 5.01 282.59 56.41
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Tab.2 H/P Ratio spotlight simulation results

H/pm P/pm H/P C/R
20 20 1 24.43
20 42.6 0.47 66.16
20 60 0.33 19.05
20 100 0.2 10.87
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Fig.7 Simulation of H/P ratio spotlight
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Fig.8 Different curvature structure LGP
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Tab.3 Different curvature simulation results

Lenti 5% Ly /(cd* m?) Lp/(cdem ?) C/R

2 7 4.32
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Fig.9 Microscope photo of LGP structure
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Tab.4 Testing value of backlight brightness
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