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Experimental verification of a regulated power supply for a LED lighting

with linear multiple series-connected current bypass circuits

Yuichi Noge*, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes a PFC regulated power supply for a LED lighting application. The proposed circuit is

small in size because of having only semiconductors and resistors without a reactor and an electritic capacitor.

The current bypass circuit which connected in parallel to the LED string consists of single MOSFET, two zener

diodes and two resistors. Furthermore, the MOSFET of the current bypass circuit is operated as a self-bias

circuit. Thus, an external controller and gate drivers are not required. The proposed technique successfully

reduce the total harmonic distortion (THD) of input current without high frequency switching. The proposed

circuit is simulated and experimentally validated using a 7.8W small prototype. In simulations, the THD of the

input current and the efficiency are 6.6% and 88.3%, respectively. Finally, the validity of the proposed circuit was

confirmed by performing experiments. A THD of 9.75%, a power factor of 0.995 and the conducted emission is

verified.
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Table 1. Comparison of LED circuits.
Proposed hopper omverel® | fiequency swhehng”
Input current Sinusoidal Diode rectifier Sinusoidal 4-step
Lighting flicker Large Small Large Small
Life time limit LED Electritic capacitor LED LED
Efficiency [%] 88.3 >80 85 93.6
Reactor volume - Large Small Very large
Capacitor volume - Large Small Small
LED usage 2/ 1 2/ 1
Conducted emission | Very small Acceptable Acceptable Very small
Input power factor 0.995 0.7~0.8 0.98 0.99
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Fig. 1. Loss reduction by using multiple
constant current drive.
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Fig. 2. Input current waveform.
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Table 1. Circuit parameters.

N-channel P-channel
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Fig. 3. Proposed circuit. (5 strings)
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Fig. 5. Simulation result.
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Fig. 6. Efficiency of each LED string.
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Fig. 9. String current waveforms. (Simulation)
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Fig. 11. Operation waveforms.
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Fig. 13. Conducted emission spectrum.
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