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Design of a Multi-Color Lamp Using High Brightness RGB LEDs
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(Sang-Bin Song - Seok-Hoon Kang - In-Seon Yeo)

Abstract - This paper proposes the design of a multi-color lamp using high brightness RGB LEDs for color variation.
Appropriate number of RGB LEDs is so chosen according to the color mixing theory that the overall LEDs represent a
color temperature of 6500K. Also, the chosen RGB LEDs are suitably arranged by using an optical design program. The
lamp has an internal controller circuit, so it can be directly connected to the existing incandescent lamp socket. It's
main body is comprised of two PCB layers. The upper layer contains 44 LEDs and the lower one has a simple

microcontroller-based PWM control circuit.

The lamp has functions of both ON/OFF control and PWM control, and

enables color variation of over 100,000 colors and of more than 10 patterns.
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Table 1 Characteristics of high brightness RGB LEDs

Peak I Vr Luminous
Color | Wavelength Intensity
[nm] [mAl tv] [med]
Red 625 20 2.0 354
Green 520 20 33 948
Blue 467 20 34 203
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Table 2 Number of high brightness RGB LEDs for white
color(T=6500K)

Red Green Blue
X xr=0.682 xg=0.167 xb=0.131
\'g yr=0.318 yg=0.675 yb=0.071
LED 7As(H) 22 15 7
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