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A Study on the LED Spotlight with a High Power using an Aspherical Optical System
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Abstract

In this study we researched a spotlight in LED lighting. Ordinary LED spotlight was manufactured with characterized
property of traveling straightness of LED light source, but multiple use of shell type LED, a yellow band has formed caused
by light source interference between the LED. Also, there was a high miscellaneous light efficiency with losing light source
homogeneity and efficiency due to light source control uneasiness.

The study uses aspheric reflector and aspheric lens, so we can control the light source of LED spotlight with effectively
and we reached surface light source by using COB/COM for LED module. Furthermore it can change its use by a reduced
scale of light system. It has been designed to make its various application from low power consumption of bicycle lamp,
up to high power consumption of automobile lamps and lighthouse.
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(a) Optical structure

(b) Optical pattem

Fig. 1 Existing LED spotlight
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Table 1 Simulation conditions3

Condition Value i ‘ . ; .
LED flux

350lumen
Lens transmittance 100% '
0 _/\_ _/\_ _/L _/L
Reflector reflectance 87% z
Receiver distance 1m, 5m, 15m, 30m @ 1m (b) 5m
Receiver size 20m x 20m | -

() 15m (d) 30m

Fig. 5 lluminance chart

(a) 1st Reflector (b) 1st Reflector & Lens
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(c¢) Two reflector & Lens (a) 2nd Reflector (X) (b) 2nd Reflector (O)
Fig. 3 Ray tracing of optical system Fig. 6 RGB Chart
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(a) 2D View
Fig. 7 Aspherical Plastic Lens

(b) Sample

(a) 2D View (b) Sample

Fig. 8 Aspherical Reflector

(a) 2D View

(b) Sample

Fig. 9 Pattern Reflector
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Fig. 11 Measured Data by UA3P
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Fig. 13 Goniophotometer
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(a) Simulation LED module

(b) Prototype LED module
Fig. 15 The difference between the LED module
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