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Design of Special Liquid Crystal Display Backlight Module
Based on U-shaped Light Guide Plate

WANG Jun"?, SHEN Jian*, QU Jun', ZHANG Wei’, ZHAO Song2
(1 .School of Physics and Electronic Information, Anhui Normal University, Wuhu Anhui, 241002,
CHN;2. AVIC Huadong Photoelectric CO., LTD, Wuhu Anhui, 241002, CHN)

Abstract: A special liquid crystal display backlight module based on U-shaped light guide plate
was presented to reduce the thickness of side-in backlight module. Firstly, the curved side backlight
module with 1 mm and 2 mm U-shaped light guide plate was designed and modeled by LightTools
software. Then, two different thickness curved side backlight modules and a side-in backlight module
with 4 mm conventional flat plate light guide plate were simulated and compared. Finally, the relative
shifting simulation of the curved side backlight module with 2 mm U-shaped light guide plate was car-
ried out and the results showed that the optical performance of the module had high stability in the
strong vibration and wide temperature environment. Compared with the conventional side-in backlight
module, the proposed curved side backlight module with 2 mm U-shaped light guide plate maintained
the consistency of optical performance, which had certain reference significance for the thin design of

special display.
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Fig.1 Diagram of the entrance side of the loudspeaker type light

guide plate
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Fig.2 Basic flow of simulation

1.1 &M%t

2o 3 K WIS B I , /N EHEE LED i TR0 52
JE B BRI T R S S s B B B R s TR OR B K
BT LA ERT SR FH B 35 9 LED 4T 338 K/ 3014
(3.0 mm > 1.4 mm) 1 3528, 3 il i 15 % A0 A =X
TOERA b i TR R Z B E) 3 mm, il F 3 mm
233 BOGL R I, BB AL, 3 Tt SCE DLRIE
5 1SR R R GO Ry m A, DA/ B O AR
B2 B, B — b il L i A U RSO AR
JEEC G H R 75 6T R R R i — A
AR B A B, SR U B S 6 M 0 1 B 2 45
A Ty 28 A 34 1 ' B A0 TR 3 BT

iy 2 300 AR 2T B B 0 BRSO SR
U RS0 B 8O b 5, YA b B 182 A A5
RZ L M TMIER/RX N AT AR E T UR S
B i 17 b 5 K CE 5ok 4 mm LA R
JEAR A A 2 AR 2 A S AR A [

FEM A 20 B b, SR AE A G Y DG B
A TR A N 53 A A S T AR A Y S
AT PE RN GRORY . SCEE B F I R DOE R
3014 B4 KT, % 8 B T 3 90 R L 66 1) - AT
HLAT B0, 3 680 RS 1 R i BB B A
% F R I Tk e o, B DAR AT % 3528 A
5T A T UCHES LED JEU i 3256 S A 1 9 &



54 it ) T E5a ¥N 408
LED/T %% , R F 22T I s N—
@ BR— @ﬁ%ﬂﬁ mm @;li‘ﬁ{”%lﬂ% 5K} S ‘xﬁﬁl% ’Jh\d&%ﬂ%% 7K i
UG 6 U S P TR A i e RS HC b i iR Y R R 8 0 LT D 5 OF
URERR// O

(a) RAUZL SOGHR T5 eE 25 A LI

P

(b) B BN 22 s % ]

P13 SR U B30 A 0 8 6 A2 0 T s
Fig.3 Side diagram of backlight module with U-shaped light

guide plate
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Fig.4 Structural side view of backlight module with 4 mm

conventional side-in backlight module
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Fig.5 Model diagram of backlight module with U-shaped
light guide plate
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Fig.6 Diagram of density distribution of three kinds of backlight modules
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Fig.7 Brightness diagram of three kinds of backlight modules
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Fig.8 Diagram of shifting
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Fig.9 Variation diagram of brightness uniformity and lumi-

nous efficiency with shifting
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Fig.10 Luminance distribution with shifting of 0.1 mm, 0.3 mm, and 0.5 mm
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