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White LED beam shaping technology based on free-form surface lens

ZHANG Shixin' ,ZHAO Shuang' ,WANG Yizhang® ,ZHOU Zhehai'
(1. School of Instrument Science and Opto Electronics Engineering, Beijing Information Science and Technology University, Bei-

jing 100192, China; 2. Beijing Surlaser Technologies Co. Ltd. , Beijing 100085, China)

Abstract: In order to obtain white light-emitting diode ( LED) beams with high uniformity, symmetry and some special
shape and intensity distribution to meet certain specific needs, based on the characteristics of white LED light source as lambert
light source, the LED beam was shaped by using free-form curved lens method. Two different shaping structures were respectively
adopted ; Single free-form curved lens and total internal reflection ( TIR) lens and microlens array. The processing technology and
theoretical analysis were carried out followed by further experiments. The circular uniform spot and rectangular uniform spot were
obtained by the experiment. The total light utilization rate of the circular uniform spot is as high as 96% , and the effective light
utilization rate of the effective area is 88.4% . The total utilization rate of the rectangular uniform spot is 91% , the effective light
utilization rate of the effective area is 78.7% , and the uniformity of the beam is above 60% , respectively. The results show that
the method of free surface lens is very effective in shaping the white LED beam. This method provides important guidance for the
further wide application of white LED light source.
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Fig. 1 a—luminous flux of LED light source b—spot area of illuminating

surface

0;41 7
ij 1(0)sinfdg = % = Zﬁjzlosinﬂcowd& (5)
0, 0

A 6, =0, MIARFE el RAF B (1) 2~ (5)
AT RIS A —A 0, A3 BDG I BOE R AR
FEff o

Gl 1 Bz, i H b R T E B4R R,
B FAR IR TR0 50D N A T BUR A5 19 R0 158 34 (B
WYY N N ZF I3 A RO B B Y 15 T2 2
Ao v, VAR AF R[] O B B ) i B

2
Sozﬂrnlz_“riz:w]ﬁ ,(i=0,1,--,N-1) (6)

I 2 F A A e R B2 9
L U AN T R B LT B
A SRS A SRS g i RO b
Py BEERIRBE BRI N h N, Wik Py A A 1
Kb, AR LR A PERT A, BRSSO Py AR
H(xy = 0,y = h), AR 0 25 T, 194 b
(X, =0, Y, = H) A1 1 % ASHE% 5 OP, A
B RIS | S U6 PT, . ARYEA7 5
R R
(1+n2-20(0-D]T-N=0-nl (7)
ﬁ*ngz,Ozﬁgéﬁﬁﬁﬁ%%oﬁ%ﬁ
SRBKI, TR LA K Py A5 BRI 5
552 Z RS T Py AT ARSI R

7] T, 7, T,
N, N
NO / Ni+1
Po [P 7
i P H
h % l
1

o

Fig.2 Sampling points of outer surface of lens
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Fig.4 Schematic diagram of TIR lens structure
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Fig.5 Combination of TIR lens and microlens array
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Fig.7 Tllumination analysis of special surface of the combined lens
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