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Abstract

Ultra-high pressure mercury lamp is a green light source widely used in projectors, stage beam
lamps and searchlights. This paper develops a 330 W electronic ballast for the ultra-high pressure
mercury lamp with AVR micro-controller as the control core, BUCK converter circuit and full-bridge
inverter circuit as the driving circuit, LC resonant circuit as the ignition circuit, and three-stage cir-
cuit topology for software and hardware design and implementation, and elaborates the design idea,
working principle, prototype development and experimental measurement results. The results show
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that the electronic ballast has a smooth starting process, constant output power, stable light out-
put characteristics, good temperature characteristics, and no acoustic resonance phenomenon,
and the technical performance and environmental adaptability meet the practical requirements,
which has a wide application prospect in industrial production.
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Figure 1. Schematic diagram of three-stage topology electronic ballast
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Figure 2. Structure block diagram of electronic ballast
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Figure 3. Circuit diagram of BUCK average current control
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Figure 4. Circuit schematic diagram of PFM controller
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Figure 5. Waveform diagram of PFM modulation time-sharing
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Figure 6. Block diagram of power-current dual-loop control
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Figure 7. Plot of voltammetric characteristics for program setting
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Figure 8. Overall flow chart of software implementation
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Figure 9. Prototype diagram of digital electronic ballast for ultra-high pressure mercury lamp
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Figure 10. Operating waveform diagram of resonant phase
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Figure 11. Waveform diagram from low constant power stage to constant power stage
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Figure 12. BUCK voltage and full bridge output current diagram
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Figure 13. Duty cycle and its modulation waveform diagram
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Figure 14. Duty cycle and its formed triangle waveform diagram
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