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Lens Design for Uniform Illumination with LED
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Abstract A new method that the target plance is uniformly illuminated with aspheric lens is proposed. Based on the
energy conservation law, it can be figured out the angle between the light source and the target surface, and the
macro language of Zemax is used to make the lens meet the above mentioned relation, simulating and optimizing the
result in the non-sequential mode and respectively simulating the three cases of the front surface. It is proposed and
simulated a spherical LED array, and analysised the effect of the illumination uniformity of the angle and distance
offsets . The result shows that the uniform illumination in a distance of 1 m and 0.25 m in diameter of the plane is
achieved, with the uniformity of 96 % or more. The spherical array meets the application requirements of shadowless
lighting and the depth of illumination up to 1 m.
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Fig. 1 Schematic diagram of design principle
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input "Enter the maximal angle of incidence :",a

input "Enter the normalized pupil coordinates:",py

input "Enter the maximal radius of target plane .",
Rmax

pi=3. 1415926

y= Rmax * sine (atan (py * tang (a * 180/pi)))/
sine(a)

print "y=",y

OPTRETURN 0 = y
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Fig. 2 Optimized operand

e 24 B0 5 BRSBTS T X3 R
BICanEl 3.4 i) . B 4 B, HERF i bl s
(1 HERE v 1 BROBE L PR TR i — B Ak,
HFAEAR P A o L T T B 3 S g i Y
EAEHC NSDD, [ gb s Eak B 5 AR
FEBCLED St i RS2 1 mm X 1 mm, 65l & 8
100 lm, 47— 4L

Zemax A FRAE T — A58 K A9 3E 7 51 BB

fLAHEAE S NSDD, f £k 4 8 vl B8R 7R O 3F L B
BISER S 6, BEENSS B AR, EIT
DAL Z A 2 B G A5 BRI A b R OB R AT Ok
LR, A S FEBEXF NSDD (1 W5 55 ) fig 4T T 5
il CAN T 5 7 )« B 5602 X 0038 1 42 ol 1 R 00 4%
E RS BRI R S 2 O ER B AR w48 1k RE 8 F
AT 5 FLUCHI 2 X R D0 25 10 b S B 5 B o

0222002-3



3 JaLa kK
Fig. 3 Diagram of ray trace
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Fig. 4 Diagram of Illuminance in sequential mode
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Fig. 5 Optimized operand of uniformity
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Fig. 6 (a) Model of aspheric lens; (b), (¢) simulated results of illuminance
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Fig. 7 Simulated results of lens with spherical front surface
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Fig. 8 Simulated results of lens with aspheric frontsurface
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Fig. 9 (a) Two-dimensional distribution of illuminance and (b) stereogram of a ring array
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Fig. 10 Simulated illuminance of this array
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Fig. 11 Uniformity versus distance
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