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Design of edge-lighting LED flat panel light without light guide plate

Ma Bingxu', Wen Shangsheng'?, Chen Yingcong'?, Liu Lei', Shi Chenyang'?

(1. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China;

2. State Key Laboratory of Luminescence Materials and Devices, South China University of Technology, Guangzhou 510640, China)

Abstract: A LED flat panel light without light guide plate was designed to solve the disadvantages of
low luminous efficiency and the high cost of Light Guide Plate (LGP) in edge-lighting LED flat panel
light. The beam launched from the LED arrays was converged by the compound parabolic reflective cup
(CPC) and was gazed on light emitting panel. In this way, the uniform luminous can be obtained on light
emitting panel. Then, Taguchi method was used to design the experiment and analyzed the factors that
affected maximum and uniformity of illumination by the software of Tracepro simultaneously.
Furthermore, the influence of quality was studied by the theory of ANOVA to optimize structural
parameters. Finally, the LED flat panel light without light guide plate after optimizing was designed with
the illumination uniformity of 95.87% and the maximum illumination of 39 870 Ix. These results show
that the flat panel light that designed has achieved the general or even better effects of LED flat lights. It

can also largely reduce the production cost of LED flat panel lights owing to the design of removing
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LGP. Besides, the applying of Taguchi method greatly simplified the design processes.

Key words: optical design; flat panel light;
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Tab.1 Effect of factors and its control levels

/—Back panel

1 mm 20

Light emitting panel

Sym- Parameter discription Number Level Level Level
bol arameter diseriptio of levels 1 2 3

Distance between these
. 0 5 10
light source modules, d/mm

Width of the lamp,

B 3 180 220 260
[/mm
C Projection angle, o/(°) 3 2 4 6
Thickness of the lamp, .
D 3 20 24 28

h/mm
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Tab.2 Ly(3*) orthogonal array

Experiment A B C D Uniformity . Ma'xim'um S/N of uniformity S/I\,I of r.nax'imum
number illumination/Ix illumination
1 1 1 1 1 98.16% 35 350 39.84 90.97
2 1 2 2 2 91.64% 34 000 39.24 90.63
3 1 3 3 3 88.47% 30400 38.94 89.66
4 2 1 2 3 75.97% 31630 37.61 90.00
5 2 2 3 1 74.13% 32890 37.40 90.34
6 2 3 1 2 90.91% 21 090 39.17 86.48
7 3 1 3 2 82.61% 28 790 38.34 89.18
8 3 2 1 3 76.99% 20 580 37.73 86.27
9 3 3 2 1 92.25% 20270 39.30 86.14
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Fig.7 S/N of uniformty of illumination (a) and maximum

illumination (b) at different levels of different factors
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Tab.3 Contribution rate of different factors of

uniformty of illumination

Factor Contribution rate
A 42.00%
B 25.41%
C 11.92%
D 20.67%
x4 FAFTHERXRENTEHE

Tab.4 Contribution rate of different factors of

maximum illumination

Factor Contribution rate
A 49.43%
B 33.40%
C 15.82%
D 1.35%
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Fig.10 Final illumination map after optimization
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