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Power Factor Correction LED Driver with Small 120Hz Current Ripple

Suk-Chin Sakongl, Hyun-Seo Parkl, Jeong-1I Kangz, and Sang—-Kyoo Han

T

Abstract — Recently, the LED(Light Emitting Diode) is expected to replace conventional lamps including
incandescent, halogen and fluorescent lamps for some general illumination application, due to some obvious
features such as high luminous efficiency, safety, long life, environment-friendly characteristics and so on. To
drive the LED, a single stage PFC(Power Factor Correction) flyback converter has been adopted to satisfy the
isolation, PFC and low cost. The conventional flyback LED driver has the serious disadvantage of high 120Hz
output current ripple caused by the PFC operation. To overcome this drawback, a new PFC flyback with low

120Hz output current ripple is proposed

in this paper.

It is composed of 2 power stages, the

DCM(Discontinuous Conduction Mode) flyback converter for PFC and BCM(Boundary Conduction Mode) boost
converter for tightly regulated LED current. Since the link capacitor is located in the secondary side, its voltage
stress is small. Moreover, since the driver is composed of 2 power stages, small output filter and link capacitor
can be used. Especially, since the flyback is operated at DCM, the PFC can be automatically obtained and thus,
an additional PFC IC is not necessary. Therefore, only one control IC for BCM boost converter is required. To
confirm the validity of the proposed converter, theoretical analysis and experimental results from a prototype of

24W LED driver are presented.

Keywords: power factor correction (PFC), LED driver, switching mode power supply, current ripple
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Table 1 Parameters of the simulated circuit

Items Values
Input Voltage (Vi) 90~300Vrms (60Hz)
Output Voltage (V,) 24V
Output Current (I,) 1A
Transformer magnetizing inductor (Ly) 75 [uH]
Boost inductor (L) 8 [uH]
Transformer turn ratio (Np:Ns) 20 1 4

Link Capacitor (Cux) 680 [uF] 2EA

Output capacitor (C,) 390 [uF] 2EA

LED current

013 0135 014 0145 014
Time ()

(a)

Transformer primary current : ipg,

4 ; ; i i -

0.153704 0.153708 0.153712
Time ()

(b)
Fig. 9 Simulated key waveforms at Vi,=90Vrms
(a) 120Hz waveforms (b) detailed waveforms
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Transformer primary current: ipg,

4 g Tig -

014 01446 014 0165 016
Time ()

(a)

Transformer primary current : ipgy

Transformer secondary current : ipo, DCM operation
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Fig. 10 Simulated key waveforms at Vi,=300Vrms

(a) 120Hz waveforms (b) detailed waveforms
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Table 2 Measured efficiency and power factor

Vin 90Vrms 110Vrms | 220Vrms | 265Vrms

Pin 21.93W 2761W 271.03W 27.18W

P, 23.49W 23.49W 23.4TW 23.45W
Efficiency 84.01% 85.08% 86.83% 86.29%
Power factor | 98.07% 98.05% 94.12% 91.51%
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