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Abstract

This thesis presents a multi-rating electronic ballast system with lamp rating detection
capability. The proposed electronic ballast can help simplify the task of choosing
appropriate ballasts for lamps with different ratings. This allows inexperienced users to
select and buy ballasts with minimal damage. In addition, it will reduce unnecessary
stocks of electronic ballasts with different ratings to only one model of ballast. The
proposed electronic ballast shares the same basic hardware as typical electronic ballasts,
namely a PFC boost converter, a power controlled resonant inverter and protection
circuitry. The only difference is the developed algorithms that consist of the multi-step
power regulation, possibility weight calculation and decision making procedure. This
software fits the capability of a general 8-bits microcontroller. This thesis provides a
hardware designing procedure in order to operates the full range of T8 fluorescents
power rating. From the experimentally obtained operating frequency of the lamps, a
possibility weight is constructed to help facilitate the lamp classification. The proposed
detection algorithm employs a multi-step lamp power regulation algorithm where
decision making is based on the possibility weight that is calculated from the sensed
frequency. Simulation and experimental results show that the proposed detection
method can successfully detect the targeted lamp power rating and deliver the desired
power to the lamp.

Keywords : electronic ballast / fluorescent lamp / multi-rating / automatic detection /
frequency determination / multi-step power regulation / possibility weight
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