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Table 1 Optical design parameters R 0= 0.
Parameter Value
. = Y
Wavelength 550 nm p Target plane
Object cone angle 180°
Material PMMA
Thickness of center 13 mm
Entrance pupil distance 1 mm ¥,
Critical angle 0. 45° R
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Fig. 3 Simple model of the TIR part
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2 dot= 200
DECLARE D1, DOUBLE, 1, dot
2.1 ZEMAX DECLARE J1, DOUBLE, 1, dot
ZEMAX FOR i, 1, dot, 1
’ Ji=JC+i* (JmaxJC)/dot//
’ (Ji=ixJC/dot// )
ZEMAX ’ JC py=Ji/Jmax
‘ RAYTRACE 0. 0, 0, py, PWAVO
s Jmax
) ray=RAYEQO
; Dot ( )i )
p I J1()=RAYN(ID)
sy H
DI D1(i)=180* ACOS(J1(i))/PI
’ NEXT i
ZEMAX '
sum=0
FOR i, 1, dot, 1
» sum=sum-—+DI1(i)
’ NEXT i
OPTRETURN 0, sum
4. N >
y y ’
’ 2 3 ’
Sto
L o Stop o
6, 0. b 0, : 2
' Z Table 2 Surface parameters of the refraction part
z
Configuration 1
Parameters
(a) In the TIR part (b) In the refraction part Surface @ Surface®
1 c 0 —2.053 104E-001
Fig. 4 Sketch of the incident angle k 0 —0.726 8270
22 a 0 —8.039 160E-004
) s 0 3.553 840E-005
ZEMAX as 0 —1.340 427E-006
JC=ATAN (1) aw 0 9. 237 862E-009
Jmax=2*% ATAN(1) Y, 2 0, 1) 0, 140
PI=4% ATAN(D) X Tilt 0 0
3
Table 3 Surface parameters of the TIR part
Configuration 2
Parameters
Surface @ Surface @ Surface @
c 2.754 846E-01 —1.188 040E-02 2.831 643E+39
k 1.901 065 —1.125 55E+02 —2.738 410E+02
i —8.974 408E-03 4.262 812E-06 3.736 327FE-06
as —1.565 181E-03 —1.233 623E-07 4,923 211E-08
as 6.965 096E-07 —6.243 344E-10 1.176 709E-09
a1o —1.228 316E-05 5.177 565E-012 2. 435 680E-12
Y. 2 (1.5, 0.5) (11.463 2, 12.373 7) (—0.412 9, 10.161 3)
X Tilt —40° —114° —180°
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Fig. 5 Layout of the model in ZEMAX
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Fig. 6 Luminous intensity distributions of the point source
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Automated Optimization of Free-form Surface Lens for LED Collimation

LUO Xiao-xia"?, LIU Hua', LU Zhen-wu', JING Lei"?, JIANG Yang'?, Xin Di"?
(1 Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to achieve full light utilization and satisfy the demand for far-field illuminance of LED,
automated optimization method in sequential mode of ZEMAX was proposed in the design of collimator
with farfield illuminance for LED source. The system was established in ZEMAX' s multiple
configurations, and the user defined merit function was written out using ZEMAX Programming Language
(ZPL) macros language. In the simulation, the material of lens is PMMA and the source is Lambertian-
type LED light source, of which divergence angle is 180°. Optimum parameters of collimator were obtained
via running an optimization. The optical simulation results show that an efficiency of 87% is achieved
under a view angle of =0, 1° and for a point LED source.

Key words: Nonimaging optics; Collimator; LED



