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Study of Single Stage PFC DCM Flyback Power Supply for a LED Lamp
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(Jae-Du La)

Abstract - A light-emitting diode (LED) has been increasingly applied to various industrial fields and general lightings
because of its high efficiency, low power consumption, environment—friendly characteristic and long lifetime. To drive the
LED lighting, a power converter with the constant output current is needed. Among many power converters, the flyback
converter is chosen by many converter designers due to high power density, structural simplicity, and miniaturization. In
this converter, an electrolytic capacitor is generally chosen for the stabilization of the DC voltage because of having the
large capacitance and the low price. However, the disadvantages are the short expected life time and 120Hz ripple
currents on the converter output node. In this paper, a single-stage dimmable PFC DCM flyback converter without the
electrolytic capacitor is proposed to prolong the lifetime of the LED driver. For the long lifetime of the converter, the
polyester film capacitor with the small capacitance is substituted for the electrolytic capacitor on the output node and an
LC resonant filter is added to damp 120Hz ripple current. The proposed converter is verified through the simulation and
the experimental works.

Key Words : LC resonanr filter, Electrolytic capacitor-less, Single-stage flyback converter, LED, Dimmable.
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Fig. 5 The bode-plot of the AC signal modeling of the
proposed serial LC resonant filter with various
parasitic resistance.
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Table 1 System Parameters

Parameter Symbol Value
Switching frequency fs 100 kHz
Input filter inductor Ly 660 uH
Input filter capacitor G 100 nF

Magnetizing inductor of L 933 Wl
transformer
Turns ratio of transformer n 0.4
LC resonant filter capacitor Cres 47 nF
LC resonant filter inductor Lyes 47 nF
Parasitic r<?51stor of LC filter Ry 04 ohm
inductor
Parasitic resistor of
LC filter capacitor Rer 0.0035 ohm
Output capacitor C, 470 uF
Parasitic resmt'or of Reo 0.0035 ohm
output capacitor
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