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Electronic Ballast using Current-Fed Push-Pull Resonant Inverter
with Single-Stage Power Factor Correction Circuit

Gyun Chae, Tae-Ha Ryoo, Gyu-Hyeong Cho
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ABSTRACT

A novel low-cost, simple and unity-power-factor electronic ballast is presented. The proposed electronic
ballast employs a bypassing capacitor and load networks composed of ballast capacitors and small charge
pump capacitors as power factor correction circuit combined with the secondary winding of the transformer in
the self-excited current-fed push-pull resonant inverter(CF-PPRI), resulting in cost-effectiveness and higher
efficiency. By analyzing the principles of power factor correction mathematically, optimum design guidelines are
presented. Since the lamps are used in power factor correction stage, the input power is automatically adjusted
according to the number of the lamps..
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Power Factor Correction Source
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Fig. 1 Equivalent single-stage PFC scheme

Power Factor Correction Source
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Fig. 2 Waveforms of the proposed PFC circuit
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Fig. 3 Electronic baliast with proposed PFC circuit(1)
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Fig. 4 Electronic ballast with proposed PFC circuit(2)
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Table 1 Components and parameters of the experiment
(Circuit of Fig. 3)

Coi, Ci 3.3nF/400V Cat, Cu2 1nF/1600V
o 15nF/1600V Crp 8.2nF/400V
L 10mH L 5mH

* (EI2519 120T) ) (EI2519 85T)
Tx EIMO (n; i e =1:35 m =1T)

Z 2 Ao AlgE 3z H(Od 4 32)
Table 2 Components and parameters of the experiment
(Circuit of Fig. 4)

Co1, G2 3.3nF/400V Citr, Cs2 1nF/1600V
Cr 15nF/1600V Cp 15nF/400V
L 10mH L 5mH
: (EI2519 120T) i (EI2519 &T)
Tx EI40 (m =1:3 m=1T, na=1T)
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Fig. 5 Experimental results of the input vo!tage(top)
and current(bottom) (100V/div, 1A/div)
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Fig. 6 Experimental results of the lamp vol!tage(top)
and current(bottom) (200V/div, 0.5A/div)
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Fig. 7 Experimental results of the lamp voltage(top)
and current(bottom) during one resonance per iod
(100v/div, 0.2A/div)
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Fig. 9 Experimental results of the ip (top) and
current{bottom) (1A/div, 0.2A/div)
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