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Abstract: Long lifetime, low power consumption, and environmental friendliness have enabled light-emitting diode (LED)

lighting to rapidly replace conventional light sources such as incandescent and fluorescent lamps. In particular, AC-LED lighting

systems can be directly powered by commercial alternating current (AC) sources; however, they suffer from significant

luminance deviation caused by uneven current distribution among LED light-emitting modules. This paper proposes a lighting

control method that improves flicker performance while maintaining lamp brightness and effectively reduces luminance

deviation in AC-LED lighting. The proposed method reduces luminance deviation by controlling the lighting order of multiple

LED light-emitting modules. Among four LED modules, only the required number of modules is continuously turned on, and

the lighting priority alternates between rectification cycles. Specifically, during odd rectification cycles, LED modules are

activated sequentially in ascending order (11—12—13—14), whereas during even rectification cycles, they are activated in

descending order (14—13—12—11). By alternately applying continuous lighting control with opposite activation orders, the

proposed reverse alternating lighting control method equalizes the current distribution among LED modules. As a result,

luminance uniformity is improved, electrical stress concentration on specific modules is reduced, and the operational lifetime of

the LED modules is extended compared with the conventional fixed-sequence lighting control method.

Keywords: AC-LED lighting, Multi-LED modules, Luminance deviation, Continuous lighting control, Reverse alternating

lighting control method
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Fig. 1. The AC-LED lighting with multi-LED modules.
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Fig. 2. Current-voltage characteristic curve of the LED modules.
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Fig. 3. Current and voltage of the LED modules for maximum
pulsating voltage of 230 V and power frequency of 50 Hz.
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Fig. 4. The current flowing through LED module during one cycle of
pulsating voltage by the fixed-sequence lighting control method: (a)
LED module 11, (b) LED module 12, (¢) LED module 13, and (d)

LED module 14.
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