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(Driving Method for Dimming of LED Lamps using Selectively Charged Charge Pump)

UM - BFY - JFH
(Jaehyun Kim - Janghee Yun * Jeongduk Ryeom)

Abstract

A new LED lamp driving technology with a charge pump instead of a conventional DC-DC
converter 1s proposed. The proposed driving technology is used to control the LED lamp with digital
dimming. The power loss in the zener diodes is reduced because the charging process of the capacitors
is selectively controlled according to the digital control signal. From the experimental results, when
dimming four LED lamps simultaneously, the average driving circuit efficiency of 89% is obtained,
regardless of the dimming level. White light with color temperature over a range of 2800~7200K was
produced by dimming control of red, green, blue and amber LED lamps with the proposed driving
circuit. The characteristics of the driving circuits can be changed depending on the characteristics of
the R, G, B, and A LED lamps. The efficiency of the driving circuits up to a maximum 89% can also
be obtained depending on the combination of LED lamps. The driving technology with digital dimming
control for LED lamps proposed in this paper would be effective for obtaining high efficiency in LED
driving circuits and remote control of LED lamps using digital communications.
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Table 1. Digital code(decimal), measured
chromaticity coordinates, luminance,
luminous flux and circuit efficiency
versus color temperature of white light

T M
argeted castred Amber | Red | Green Blue
color color . . .. »
digital | digital | digital | digital
temperature | temperature
code code code code
K K
2800 2815 295 2% 91 9
3000 3014 295 2% 107 11
4000 4004 74 74 200 17
5000 5005 62 62 240 23
6000 6001 60 60 29% 30
6500 6506 ! 55 2% 3l
7200 7212 4 55 2% R)
Targeted .
Luminous .
color X y i Efficiency
X
temperature | coordinate coordinate lu %
m
K
2800 0.448 0.404 852 632
3000 0.434 0.400 6193 704
4000 0.377 0.365 4129 637
5000 0.344 0.340 4126 06.7
6000 0.323 0.319 49.39 66.5
6500 0.315 0.316 4842 65.2
7200 0.306 0.304 49.36 659
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