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Abstract

A single-stage high-power-factor electronic ballast is designed for
fluorescent lamps with dimming capability. The circuit configuration is
originated from the integration of the half-bridge resonant inverter and the
buck-boost converter. The buck-boost converter is designed to operate in
discontinuous conduction mode (DCM) to provide nearly unit power
factor at a fixed switching frequency. With asymmetrical pulse-width-
modulation (APWM), the lamp power can be effectively regulated. The
power switches of the inverter exhibit either zero-voltage-switching (ZVS)
or zero-current-switching (ZCS) over the whole dimming range. Design
equations are derived and computer analyses are performed based on a
power-dependent lamp model and fundamental approximation. Design
guidelines for determining circuit parameters are provided. A prototype
circuit for a T8-36W fluorescent lamp is built and tested to verify the
analytical predictions.

Key words: Asymmetrical pulse-width-modulation (APWM), Electronic ballast,

Dimming operation, Fluorescent lamp, Power -factor correction.
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6-2 S, D
0)

) W | w | w

0.59 10.5 0.995 0.822 355 32.97 2.53
0.58 104 0.996 0.829 34.3 31.86 244
0.57 9.7 0.995 0.835 32.9 30.53 2.37
0.56 94 0.995 0.835 315 29.18 2.32
0.%4 8.5 0.996 0.848 30.2 27.91 2.29
0.52 8.2 0.996 0.855 28.5 26.25 2.25
0.49 8.3 0.994 0.856 26 23.77 2.23
0.47 8.8 0.994 0.858 24.1 21.87 2.23
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041 11.1 0.991 0.865 19.4 17.11 2.29
0.39 115 0.985 0.855 17.2 14.84 2.36
0.37 11.8 0.984 0.858 15.6 13.19 241
0.35 13.1 0.982 0.849 14.8 12.37 2.43
0.33 14.3 0.983 0.850 13.9 11.44 2.46
0.32 15 0.978 0.850 12.8 10.29 251
0.31 15.7 0.972 0.845 11.7 9.15 2.55
0.29 17.5 0.966 0.822 10.6 8.00 2.60
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