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Loss Analysis of MHz Power Supply Constructed from Multi-Core Transformers and a Multi-Phase Inverter
Koji Orikawa™, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper describes the power loss analysis of MHz power supply which consists of a multi-phase inverter and multiple core
transformers. In this paper, bifilar wound transformers and a LC series resonance are applied to the proposed circuit in order to
achieve higher output power. The current and the power loss in each circuit element are formulated in order to clarify the power
loss distribution of the proposed circuit. Finally, the relationship between the power loss, the number of phase in inverter was
clarified.
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(a) Main circuit.
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(b) Principle of the proposed circuit (Turn ratio=1:1).
Fig. 1. Multiplying frequency circuit using five-phase
inverter.
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(a) Secondary wiring through cores. (b) Bifilar wound transformer.
Fig. 2. Multi-core transformer.
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Table 1. Parameters of transformer.

Parameter Symbol Rating Unit
Primary leakage inductance Lpwire 0.33 pH
Secondary leakage inductance | Lgyire 0.49%x 2 uH
Magnetizing inductance M 92.2 pH
Primary winding resistance Rpuiire 0.4 Q
Secondary winding resistance | Rgyire 0.4x2 Q
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(a) Experimental circuit. (b) Single-phase equivalent circuit.
Fig. 3. Proposed circuit.
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(a) Experimental circuit. (b) Single-phase equivalent circuit.
Fig. 5. Proposed circuit with resonance capacitor.
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Fig. 6. Primary current of the transformer.
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Table 2. Specification of the prototype circuit.

Parameter Symbol Rating Unit
Output voltage Vout 100 \%
Primary number of turn Ny 5 turns
Secondary number of turn N, 10 turns
Turn ratio n 2
Switching frequency fow 500 kHz
Output frequency fout 2.5 MHz
Duty cycle D 0.5
Maximum flux density Bn 0.3 T
Cross-sectional area of cores S 112 x10° m?
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