51, 032302(2014)

ANSHBEIZFHE

Laser & Optoelectronics Progress

LED & th ith o 4 BLE B2 ik s vl Ji ik

©2014¢ H [E o ) 7% kA
Mot oA & 3} BT O

Al g
B B ARG M LB S 9 BB bR B o, 5 KA 130033
SRR B A%, L 100049

7R
LTRSS ENR BRI, R 1 mmx1 mm B4 & 61 LED 1F 4 618 , 3% 58 b kL 56 H L9 0 2 g
(PMMA) , 3 12 X 19 35 A ) 45 4 e B 35 58 0 A0 Ak 803, AT LS B & B o +57 A4 ol T B, B 48 R JH 2 34 1T 35 90% L)
o S WML TR FOAL i LA X A0 A A AR AR 35 T ik T Rl M v SR AR A
G A e AR BUSOL S HE BB B Ak
hESES 0439

WE P T A il TS S B A B o X TR BAEASHRIE  Scheme i F AL T B Y
KR £
MEARIRES A

Hi Gl
doi: 10.3788/LOP51.032302

Hao Jian"?

Liu Hua'

Optimization of Freeform Surface Lens for Collimating
IIlumination of LED

Sun Qiang' Wang Yao'

Jing Lei'

'Opto—Electonics Technology Center, Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun, Jilin 130033, China

*University of Chinese Academy of Sciences, Beijing 100049, China

Scheme language and optimization engine are used in combination to achieve the optimization of freeform
energy efficiency can be up to 90%
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Abstract An optimization design method of collimating lens is proposed. The quadratic B- spline theory,

OCIS codes 230.3670; 220.4298; 220.2945
E1=

surface lens. The Lambert emission of 1 mm X1 mm LED is used as light source, and the lens material is
dependence on the initial model, simple design process and high versatility.

polymethyl methacrylate (PMMA). The collimating lenses of different structures are optimized by this way. The

Compared with the current methods, it has the advantages of less
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Fig.1 Optical structure. (a) Structure 1; (b) structure 2
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Fig.2 Simple analysis chart of critical angle. (a) Structure 1; (b) structure 2
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Fig.3 Flow chart of the optimization process
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Table 1 Energy efficiency of different angles

0 50 60 70
Energy efficiency /% 84.841 90.519 86.216
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Fig.4 Illuminance distribution for lens of structure 1 before optimization
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Fig.5 Iluminance distribution for lens of structure 1 after optimization
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Fig.6 Iluminance distribution for lens of structure 2 before optimization
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032302- 4



51, 032302(2014) HMYSEMNYEBEIZHE www.opticsjournal.net

7 4540 2 1938 BEAE AL A i A4 IR 20 A ]

Fig.7 Iluminance distribution for lens of structure 2 after optimization
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Fig.8 Three—-dimensional models of the lenses. (a) Structure 1; (b) structure 2
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Table 2 Parameters of freeform surface after optimization

Lens structure Diameter /mm Thickness /mm Field of view /(°) Energy efficiency /%
Structure 1 9.6 8.3 +5 90.4
Structure 2 10 5.6 +5 90.7
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