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High Output of 2.5 MHz Power Supply Constructed from Multi-Core Transformers and a Multi-Phase Inverter and
Application for Wireless Power Transfer
Koji Orikawa™, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper discusses a development for high output of 2.5 MHz inverter. This inverter consists of a multi-phase inverter and
multiple core transformers. In this paper, a principle of drop in inverter output voltage due to relationship between dead-time and
leakage inductance of the transformer is clarified. In addition, bifilar wound transformers and a LC series resonance are applied
to the proposed circuit in order to achieve higher output power. The principle of solutions for higher output power is confirmed
by experiments. Finally, the proposed circuit is applied to a wireless power transfer when a lamp bulb is used as a load.
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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.

(a) Secondary wiring through cores. (b) Bifilar wound transformer.
Fig. 2. Multi-core transformer.

Table 1. Specification of transformer.

Parameter Symbol Rating Unit
Input Voltage Vpe 100 A"
Output Voltage Vou 100 \%
Primary Number of Turn N, 5 turns
Secodary Number of Turn N> 10 turns
Swiching Frequency Sfow 500 kHz
Outpout Frequency Sout 2.5 MHz
Duty cycle D 0.5
Flux density B 0.3 T
Cross-sectional area of cores S 112x10° m
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Table 2. Parameters of transformer.

Parameter Symbol | Rating | Unit
Primary Leakage Indactance L, 0.42 nH
Secondary Leakage Indactance L, 5.47 nH
Magnetizing Indactance M 83.5 nH
Primary Resistance R, 0.25 Q
Secondary Resistance R, | Q
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(b) Single-phase equivalent circuit.

(a) Experimental circuit.
Fig. 3. Proposed circuit.
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(c) Sp:OFF, S,:OFF(After (b)). (d) Sp:ON, S,,:OFF.
Fig. 4. Operation patterns.
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(a) Experimental circuit. (b) Single-phase equivalent circuit.

Fig. 5. Proposed circuit with resonance capacitor.
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Fig. 7. Experimental results with resonance

capacitance.
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Fig. 8. Comparison of output voltage and current related

input voltage.
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