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A Study on How to Minimize the Luminance Deviation of AC-LED Lighting
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Abstract: In order to spread LED lighting, LED lighting technology directly driven by alternating current (AC) commercial

power has recently been introduced. Since current does not flow at a voltage lower than the threshold voltage of the LED, a non-

conductive section occurs in the current waveform, and the higher the threshold voltage of the LED, the more discontinuous

current waveforms are generated. In this paper, multi-LED modules are connected in series so that the threshold voltage can be

adjusted according to the number of LED modules. A small number of LED modules are driven at a low instantaneous rectified

voltage, and a large number of LED modules are driven at a high instantaneous rectified voltage to lengthen the overall lighting

time of AC-LED lighting, thereby minimizing the luminance deviation of AC-LED lighting. In addition, the load current flowing

through the LED module is adjusted to be the same as the design current even at the maximum rectified voltage higher than the

design voltage, so that the light brightness of the LED module is kept constant. Therefore, even if the rectified voltage applied

to the LED module changes, the AC-LED lighting in which the light brightness is constant and the luminance deviation is

minimal has been realized.
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Fig. 1. The AC-LED lighting with multi-LED modules.
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Fig. 2. Current source circuit.
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Fig. 3. Current-voltage characteristic curve of the LED modules.
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Fig. 4. Current and voltage of the LED modules for maximum

pulsating voltage of 87.5 V and power frequency of 50 Hz.
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Fig. 5. Current and voltage of the LED modules for maximum

pulsating voltage of 125 V and power frequency of 50 Hz.
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