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ABSTRACT

A charge-pump inverter circuit is useful for an induction-coil type electrodeless lamp system, and the input AC current harmonics can be
reduced by using an additional diode and a small capacitance. However, the circuit operation is too complicated to understand because of the
correlation between the load characteristics of the electrodeless lamp and the involved resonant circuits. This paper analyzes the circuit
operation of this inverter circuit and derives some equations that are effective for improving the input AC current waveform near the zero-

crossing points of the source voltage. Furthermore, two simplified equivalent models for the involved resonant circuits were assumed for an

optimal design of the circuit parameters. The analytical waveforms were experimentally verified, and the input-current harmonics were
reduced by the optimized circuit parameters so as to meet the IEC class C regulation.
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Fig.1 Induction-coil type electrodeless fluorescent lamp system.
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Fig2 Equivalent circuit of the 50W electrodeless lamp.
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Fig.3 Proposed a charge pump inverter circuit for the electrodeless
lamp.
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Fig4 Operational mode of the charge pump inverter circuit.
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Table 1 Initial circuit parameters.

Cp Cp Ly Cs Cp

13nF  20nF 1004 H 20nF 200uF

AreaP  Area L

—a N
=
f ~ = ol I E
~l " s
e »
: ™ r 1%
~ <
L J =

2mS/div Time

6 TREE V)N EANER /Iy OER
Fig6 Waveforms of input voltage V)y and input current /,, at 60Hz.
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Fig8 Waveforms of input current /,y and voltage Vs.
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Fig.10 Equivalent circuit for AC analysis.
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Fig.11 Equivalent circuit for resonant circuit 1 and 2.
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Fig.12 Frequency characteristics of boost ratio r.
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Iy in the steady burning state.
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