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Abstract This paper proposes a high-frequency inverter which outputs MHz band frequency using a multiplying
frequency method. The proposed circuit consists of a multi-phase inverter and multiple-core transformers. The proposed circuit
outputs frequency which is a product of the switching frequency and the number of phase in the multi-phase inverter by
shifting each phase of gate signals in the multi-phase inverter. Therefore, the multi-phase inverter does not need to operate at
the frequency as same as the output frequency. As a result, the proposed circuit does not require high performance switching
devices and can reduce the cost compared to a system using wide-band gap semiconductor devices. In this paper, the proposed
circuit with a series resonance is analyzed for sinusoidal output voltage. The required dead-time which achieves the zero
voltage switching in the multi-phase inverter is theoretically clarified and experimentally verified. As a result, it is confirmed
that the zero voltage switching is experimentally achieved on a prototype circuit which consists of a five-phase inverter
operated at the switching frequency of 500 kHz and the multi-core transformers and outputs the frequency of 2.5 MHz.
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(b) Frequency multiplying method.

Fig. 1. Proposed circuit using five-phase inverter.
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Fig. 2. Equivalent circuit of proposed circuit.
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Fig. 4. Theoretical waveforms during dead-time period.
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Table. 1. Experimental condition.

Parameter Symbol Value Unit
Primary number of turn Ny 5 turns
Secondary number of turn N, 10 turns
Turn ratio n 1/2
Switching frequency fow 500 kHz
Output frequency fout 25 MHz
Table. 2. Parameters of multi-core transformers.
Parameter Symbol Value Unit
Primary leakage inductance Iy 0.33 uH
Secondary leakage inductance I, 0.98 uH
Magnetizing inductance M 92.2 uH
Primary winding resistance r 0.4 Q
Secondary winding resistance r 0.8 Q
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Fig. 5. Experimental waveforms without series
resonance capacitor.
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