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Fig. 1. Diagram of partial integrated backlight module.
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Fig. 2. Two-dimensional distribution of micro-prism on the
bottom surface of PILGP.
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Table 1. Structural parameters of 5-inch partial integrated backlight module.
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Fig. 3. Fitting curve of optimized B, and W.
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Table 2. Slmulatlon results of luminance uniform-

ity with optimized and calculated B, at different
widths W of PILGPs.

W/mm kB, B, SRR
B, 5B,
42.5 0.24637 0.23627 92.85 90.47
68.7 0.23967 0.24818 94.22 93.81
95.0 0.24983 0.26013 88.66 85.70
108.0 0.26750 0.26604 89.62 91.27
134.2 0.28500 0.27794 85.85 83.53
147.3 0.28410 0.28390 85.72 83.17

218501-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 68, No. 21 (2019) 218501

JEXI ST EAEAH LLER, o0, H¥7E 80% U
s B R FRIAR (4) AR I .

23 DHLRNRHFESHEKE LHXR
Wi R B, 5T WHIRRIE, A7)
TR R B, C, 5 FMKE LINXREES
K. H5E, BE FHRIEE Wk 68.7 mm, &
Hy 0.5 mm, 43 3 &# 7 6K E Lo 101.1,
116.3, 130.8, 145.1 mm ML RAL T AR AL, T
W E, Ftkr (4) 20T DL E RS B R 4L B,
SRJ5, M Lighttools Z2 WK {5 B AL AT B4 AR/ 5
¥ B, M C,, 15375 LB 52 B ¥ S ik E 85%
PLE. fn, Sk S B8 A28 B, 5K
JE LT RLE, WniE 4 pioR. Hd BAARE SO AN
L FHRALH REL B, L2 LA ih4k, Hk
k= (5) KFR:
B, = 0.50722 + 0.00181 - L. (5)
(5) ZAYARHENR 224 0.00162.

0.775

® Optimized B,
Fitting curve
0.750

0.725

0.700

100 120 140
L/mm

K4 R B, 50K E Ll
Fig. 4. Fitting curve of optimized B, and L.
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Fig. 5. Fitting curve of optimized C, and L.
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C, X7 25 BE 34 5 1 ELAE
Table 3.  Simulation results of luminace uniform-

ity with calculated B, and C, at different lengths L

of PILGPs.

L/mm 5B, HHC, SEIESIVE /%
101.1 0.69021 0.020072 81.35
108.7 0.70397 0.020456 88.84
116.3 0.71772 0.020840 81.57
123.6 0.73094 0.021209 80.91
130.8 0.74397 0.021573 85.89
137.9 0.75682 0.021932 80.85
145.1 0.76985 0.022295 86.63
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Table 4. Luminance uniformity of partial integ-
rated backlight module with two-dimensional distri-
bution of micro-prism on the bottom surface of PIL-
GPs at different sizes.

PILGP/f/inch  L/mm W/mm  Z2E¥SIE/%

4.7 108.6 66.3 87.52
5.2 119.5 73.1 84.24
5.5 132.3 65.6 91.49
5.8 139.3 69.0 80.05
6.1 146.1 72.4 81.38
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Table 5. Simulation results of performance para-
meters in 5-inch partial integrated backlight mod-
ules with two-dimensional distribution of micro-

prism optimized by BPO or distribution expressions.
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Abstract

The design of the microstructure distribution on the bottom surface of the partial integrated light guide
plate (PILGP) is one of the key factors to improve the luminance uniformity of the partial integrated backlight
module (BLM). In this paper, the two-dimensional micro-prism expressions on the bottom surface of the small-
sized PILGP are presented. The two-dimensional micro-prism expressions make the micro-prisms spread out on
a two-dimensional scale of the bottom surface of the PILGP. By fitting and analyzing a large number of
simulation data, the relationship expressions between the coefficients of the two-dimensional micro-prism
expressions and the structural parameters of the PILGP are established. The above expressions are directly
applied to the two-dimensional distribution design of micro-prism on the bottom surface of small-sized PILGPs
with different structural parameters. Without the help of the designers’ experience and the multiple simulations
of the software, the average value of luminance uniformity in the partial integrated BLMs is obtained to be
84.94%. The simulation results show that the two-dimensional micro-prism expressions and coefficient relation-
expressions presented in this paper have important application value. Take the 5-inch partial integrated BLM
for example. The two-dimensional distribution of the micro-prism on the bottom surface of the PILGP with
high luminance uniformity can be obtained directly by using the above expressions. By fine-tuning the
coefficients of two-dimensional micro-prism expressions, calculated by the coefficient relation-expressions, the
utilization of light energy, illuminance uniformity and luminance uniformity of the partial integrated BLM
respectively reach 90.69%, 88.02% and 92.17%, which meet the practical requirements. The optimization and
design time of the partial integrated BLM are both greatly saved. Further, the two-dimensional micro-prism
expressions on the bottom surface of the PILGP are analyzed and the physical mechanism is explained
reasonably. This work is of significance for the distribution design of the microstructures on the surface of the
LGP.

Keywords: optical design, partial integrated light guide plate, micro-prism, two-dimensional distribution

expression
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