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ABSTRACT

Effective Dimming Control of the POWER LED
Using the MCU

Kim Doo-Hyun
Advisor : Prof. Beom—-Joon Cho Ph. D.
Department of Computer Engineering

Graduate School of Chosun University

Analog, PWM(Pulse Width Modulation) and FM(Frequency Modulation)
control have included the dimming methods for POWER LED. Analog dimming
1s achieved by adjusting forward current of POWER LED. Although it 1is
possible to adjust linearly brightness levels between 0 % and 100% by analog
dimming, it makes a variation of wavelength by changing the POWER LED’s
forward current.

PWM dimming is achieved by applying full current to the POWER LED at a
reduced duty cycle. Generally, it is known that PWM dimming doesn’t make
variation of wavelength. However, it makes difficult to adjust linearly bright

level between 0 % and 10%.



Frequency Modulation Dimming method that maintains the average duty cycle
in a specified time period can be used to dim POWER LED. Although
Frequency Modulation dimming method i1s same to dimming result by PWM in
aspect of wavelength, this method has problem of flickering at low level
dimming.

In order to complement disadvantages of existing dimming methods, an
optimal dimming method was proposed in this paper. Proposed Dimming method
uses PWM Dimming method at Dimming Range Between 10% and 100% and it
uses the Analog dimming method changing the amplitude of PWM waves below
10%.

Experimentally, proposed Dimming method was shown to be possible to
adjust linearly brightness levels between 0 % and 100% and represented a

constant wavelength output in various Dimming levels between 10% and 100%.
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Start(While(1))

Dimming level
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generate
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Pin1 : PWM Pin1 :PWM 0.1 Pin 2: PWM
output duty fixed output output

End(While(1))

while

dimming level(lnput brightness)
if dimming level is under 10%

PWM duty <- 10% Fix
Analog value <- variable

else if dimming level is over 10%

Analog value <- MAX Fix
PWM duty <- variable
End While
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While
Set Dimming level(input brightness)
nand value <- nand(2"12)
if dimming level is under 10%
Analog value <- variable
PWM duty <- nand value
if nand value is Under Set Dimming level
High' Output
else if nand value is Over Set Dimming level
Low' Output
else if dimming level is over 10%
Analog value <- MAX Fix
PWM duty <- nand value
If nand value is Under Set Dimming level
High' Output
else if nand value is Over Set Dimming level
Low' Output

End while
1Y 24. Random Code Generator 7} 37l9 % Ao ¢xuag =
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