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The Design and Fabrication of an Electronic Ballast
for High Intensity Short-Arc Lamps

[I-Kwon Kim®, Dae-Won Park, Sung-Geun Lee, Gyung-Suk Kil

Abstract : This paper presents an electronic ballast using a step down converter, a low frequency inverter
for high intensity short-arc discharge lamp. The proposed ballast is composed of a full-wave rectifier, a
step down converter operated as a current source with power regulation and a low frequency inverter
with external ignition circuit. The ignition circuit generates high voltage pulse of 3~5[kV] peak, 130[Hz]
periodically. Moreover, it is able to reignite at regular intervals by protective circuit. As experimental
results on the test, acoustic resonance phenomenon is eliminated by operating the low frequency square
wave voltage and current. Lamp voltage, current and consumption power are measured 123.8[V], 8.1[A]
and 1,002[W], respectively. It was confirmed that the designed ballast operate the lamp with a constant
power.

Key words : Electronic Ballast, Short-Arc lamp, Step down converter, High pressure discharge lamp
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Fig. 1 Block diagram of the electronic ballast
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Fig. 2 Characteristics of the electronic ballast
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Fig. 3 Step down converter circuit
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Fig. 4 Full-bridge inverter and ignitor circuits
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Fig. 5 Lamp current sensing circuits
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Fig. 6 Ignition voltage waveform
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Fig. 7 Output voltage and current waveforms

during burn state
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Fig. 8 High frequency overlapping waveform
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Fig. 10 Dead time of lamp voltage and current
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