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Design of an optical lens for an automotive reading lamp with a high power LED
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Abstract - The luminous intensity distribution of a
1W high-power LED with a wide view angle should
be concentrated to be used as a light source for an
automotive reading lamp. In this paper, an optical lens
made of PMMA is simulated by using an optical
design software for that purpose. As the result, with
the help of the devised lens, the reading light gives
over 80 Ix at the center of a target surface of radius
of 0.2 m located below 05 m from the lamp, and a
minimum of 20 1x at the perimeter of the target
surface. Thus, a 1W high-power LED with an
appropriate lens would suffice for an automotive
reading lamp.
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Figure 1. Guideline of an automotive reading lamp.
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Figure 2. Structure of a high-power LED (Harvatek
Co.)
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Figure 3. Luminous intensity distribution of a high-po
wer LED (350mA,T;=250).

Table 1. Specifications of 1W LED

Parameter Symbol Min Typ Max Unit
Forward

Vi 25 - 42 Vv
Voltage F
Color ccT | 3.000 9,000 K
Temperature
Total Flux ® - 30 - Im
View Angle - 110 °
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Figure 5. Far-field pattern of a high-power LED.
Measure data
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Figure 6. Comparison of radiation pattermns between m
easurement data and simulation resuits.
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Table 2. Optical properties of PMMA

SR (%) B2 %) | UABRM | EEB O
92 0.3 7.7 1.49
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Figure 7. Variation of refractive index of PMMA as a
function of wavelength.
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Figure 8. Comparison of transmittance values between
PMMA and other materials.
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Figure 9. Slope angle of the side wall of the lens, 8.
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Figure 10. Vanation of luminous intensity according to
the slope angle of the side wall of the lens.
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Figure 11. Result of ray tracing according to the varia
tion of the radius of curvature of the centered lens.
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Figure 12. Variation of luminous intensity as a functio
n of the radius of curvature of the centered lens.
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Figure 13. llluminance analysis for the case of a lens
with an opening.
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Figure 14. Positions under illuminance test.
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Figure 15. Comparison of illuminance distributions at
the test positions between the cases with and without
the lens.
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