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Investigation of Equivalent Circuit of the Isolation System
with a Wireless Power Transfer for Gate Driver Supplies of a Medium-voltage Inverter

Keisuke Kusaka, Student Member, Koji Orikawa, Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)
Kazunori Morita, Member, Takeshi Kondo, Non-member (Meidensha Corporation)

The equivalent circuit model of the isolation system with a multiple wireless power transfer for gate driver
supplies of a medium-voltage inverter is provided in this paper. The isolation system is constructed by only seven
printed circuit boards (PCBs). The consumed power in the gate driver supplies are transmitted from the transmitting
board to the six receiving boards with weakly magnetic coupling. It contributes a cost reduction of isolation systems.
The equivalent circuit of the isolation system is expressed by the extended T-type equivalent circuit of a transformer.
An introducing a correction coefficient « on a turn ratio is required, however. The simulation results confirmed that
the equivalent circuit model is provided as an extended T-type equivalent circuit of a transformer. Moreover, the
fundamental operation of the proposed isolation system is experimentally demonstrated. The proposed system
transmits power of at least 300 mW to each gate driver supply.
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Fig. 1. Schematic of the proposed isolation system for gate
driver supplies.
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Thickness of PCB 16 mm
Filmthickness of copper | 70 um
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Nurber of tums 40 turn
Outer diameter 44 mm
Inner diameter 22 mm
Gap between windings | 0.4 mm
Line width 02 mm
Thickness of PCB 16 mm
Filmthickness of copper | 70 um
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Fig. 3. Equivalent circuit of isolation system.
board and receiving boards.
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(@) Wireless power transfer with repeater coil.
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(b)  Equivalent circuit of a repeater coil without cross coupling
between the transmitting coil and receiving coil.
Fig. 4. Equivalent circuit of the repeater coil®.
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and 3-D electromagnetic analysis.
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Fig. 7. Vector dlagram of the proposed isolation system
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