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Research on Law of Luminance in Light Guide Plate with
Fused Micro-Prisms on Bottom Surface

Chen Xiangxian Xu Ping Huang Jiefeng Zhang Xulin Wang Bing Li Beibei
(College of Electronic Science and Technology . Shenzhen University., Shenzhen , Guangdong 518060, China)

Abstract
reflective film and the dot structures in the existing backlight system (BLS), the expressions of the bottom angles of

Based on an integrated light guide plate (LGP) with fused micro-prisms replacing the common plane

the prisms and the direction of the emitting luminance are derived by using the geometric optics equations. The LGP
with micro-prisms is modeled in Light Tools software. The relation between the bottom angles and the direction of

peak emitting luminance is established. Simulation results are consistent with the analytical ones. Based on the

analytical derivation and simulation. an integrated LGP is designed with the micro-prisms close angle of 86° and the

far angle of 37°.

The luminance of the integrated LGP meets the demand of the existing 3M BLS.

Key words optical design; backlight system; light guide plate (LGP); micro-prisms reflective structure; direction

of emitting luminance; integration
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Fig.1 Ray propagation in the LGP with fused micro
prisms on bottom surface
Kb ot 5 U O T Z 8] /Y JE M a0 51
S A VG T fORR B L S O IR IS AR . B O A BIIE
B R S B Lk M. 0 WA BE G
R PR TR L e Ay S i S A ST
S n =1, 6 A B PMMA (polymethyl
methacrylate) B 37 51 R n, = 1. 49, L 1EF LM
TN SR R A A RS R I B A T
.om

f. = arcsin — = arcsin
ny

HT 3 G P G £ P A2 1 = AR 5 A T LA 2

! A~ 42.16°. (1)
9

B=0+0.i+ 8= 90"—0. 2)
WEICIEIRA 0S5 FloMER N
@=45°—i;6. (3)

FR 8 JUAR] e 2 JE B L 76 5 e b b 3% 1 & A 3 O
KR
sin y/n, = sin 8/n;. 4

R AR A FR— R O B =0 B S BRI B
FE R AR BR ZR Y H SR O AR BE O 907, BRI L X T A 0
WS R G6 AR 3 (3) L (O R, S5 BE Dy 1)
e 0 KR K

Yy = 90°+arcsin[nicos(i+26):|, (5)

Forb 902y 18 s S5 A B S A AR AR — SR i
B 1 s
e FRHE R PAE T LU R 5 BRI o
BEI 90, BXFE AT LA ST % V5 e B i Al R L /N ok
Sl B 20 B 0 JL A T G b 43 e Ol U AR 6T
BRI O R s FL R AE T O AR A S 3 IS TR 5 1Y
FRFET ML S LA SRS, E 2 s, Y
0<0. W, JGZIE S T AR F1H L S 1K B O £k
C 24k 55 (PMMA /)i i R 290 96. 80) , I,
UNCE PN 2SR s
0<Ci<C90°—0, = 47.4°. (6)

LGP

K 2 e dE T b [ R 1L #E
Fig. 2 Propagation of rays in the top surface of LGP
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Fig. 4 Propagation of rays hitting the close side of

prism from right to left
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Table 1 Parameters of backlight system with
fused micro prisms
2.3X1.4X0.7

43.84X33.54X0.9
PMMA (n=1.49)

Size of LED /mm
Size of LGP /mm

material (refractive index) of LGP

prisms width/ mm 0.05~0.2
refractive index of reflective films 0.98
ray number 2000,000
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Fig.5 LGP with fused micro prisms in the bottom surface
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Fig. 6 Incident light field on the bottom surface of LGP
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Fig. 7 Simulated curve and deduced curve between the

direction of peak luminance and the bottom angle of prisms
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Fig. 8 Integrated LGP with fused micro-prisms in

the bottom surface
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