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Design of High Brightness Light Source Based
on Non-imaging Optics
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(1. Optoelectonics Technology Center , Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun, 130033, CHN;
2. University of Chinese Academy of Sciences, Beijing, 100049, CHN)

Abstract: An optimization design method of array LED based on non-imaging optics theory
was proposed. The quadratic B-spline theory, Scheme language and optimization engine were
used in combination to achieve the optimization of lens. The transferring and redistribution of
light energy were achieved through the flexible using of two lenses, and thereby the high efficien-
cy and uniformity could meet the illumination requirements. In this paper, the size and number of
linear array LED chip are 1. 2 mm X 1. 2 mm and 48, respectively. The materials of lens are PM-
MA. Using this design method, energy efficiency of the system can reach higher than 62. 6% and

non-uniformity less than 5%.
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Fig. 3 Flow chart of the optimization process
3
1.2 mmX1.2 mm LED , 48
1) ’ >< >< =
5emX 20 cm X 2 mm R
PMMA, 10 mm,
14 mm ; 48,000,
40 mm R
(3,
Total-illuminance MapXtF A S GEE
HE T Surface 0
lux 120 80 40 0 -40 -80 -120
1.5%X10° 120 120
1.4X10° 100 100
1.3X 10: 80 80
1.2X 106 60 60
1.1X10 40
1X10°
9X10°++ & 20
8§x10° g 0
TXIC 2 20 =20
6X10° -40 -40
5X 105 ~60 —60
4X10
3% 10° -80 -80
2% 10° ~100 ~100
, -120 ~120
AR 120 8 40 0 -40 -80 -120

X/ mm

Fe/ME: 1.791 6 X107, B KfH: 1.446 5X 10°
SEEME: 1.118 5X10°, BGERE: 2 684.31m
NEE / RSB E:0.356 91, 21 394 £ ASHELE

5

Fig. 5

Ew.—E

Enonfum orm Zmex  _—min >< 100 % (3)
1
Tab.1 The parameters of optical design
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Fig. 6 The figure of illuminance distribution after optimization
12958-12966.
4 [67 . . . LED
[J1. ,2012, 32(2):0222002-1-0222022-7.
[7] Florian R Fournier, William ] Cassarly, Jannick P. Rolland.
LED Fast freeform reflector generation using source-target maps
. Scheme s [J]. Opt. Express,2010,18(5):5295-5304.
B . s [8] Chen E, Yu F H. Design of an elliptic spot illumination sys-
, tem in LED-based color filter-liquid-crystal-on-silicon pico pro-
jectors for mobile embedded projection[J]. Appl. Opt. 2012,
O ’ ro 51,3162-3170 .
62. 6% . 5%, (o] , , LED [l
o ,2011,40(9) :1351-1355.
[10] Luo Yi, Feng Zexin, Han Yanjun, et al. Design of compact
and smooth free-form optical system with uniform illuminance

[1] Chen Jinjia, Lin Chintang. Freeform surface design for a light- for LED source[J]. Opt. Express, 2010,18(9):9055-9063.
emitting diode-based collimating lens[J]. Optical Engineering, [11] ’ ’ - LED
2010,45(9) , 093001 : 1-8. [l ,2014,51(3) :175-180.

(2] Daniel V M, Mario G M, Antonio A, et al. High-efficiency [12] Luo Xiaoxia, Liu Hua, Lu Zhenwu, et al. Automated optimi-
light-emitting diode collimator [ J]. Optical Engineering. zation of an aspheric light-emitting diode lens for uniform illu-
2010.49(12).123001:01-08. mination[ J]. Appl. Opt,2011,50(20):3412-3148.

r37] . . LED [13] Nicola Coluccelli. Modeling of laser diode stacks using Zemax:

[j1. L2012, 49, 022203-1- simulation, optimization, and experimental validation[]J]. Ap-
0222037, pl. Opt. 2015.49(22) ;4237-4245.

[4] Wang Guangzhen, Wang Lili, Li Fuli, et al. Collimating lens ~ -1*] - LED
for light-emitting-diode light source based on non-imaging op- AR +2013,50(7):102-107.
ties[J]. APPLIED OPTICS. 2012,51(11) :1654-1659. [15] Roland Winston. Nonimaging optics [ EB/OL]. http://en.

[5] Ding Yi, Liu Xu, Zheng Zhenrong. et al. Freeform LED lens wikipedia. org/wiki/Nonimaging optics 2015-07-01.



