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Innovations of wireless power transfer system using matrix converter technologies
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This report describes the outcomes of the study on an inductive wireless power
transfer system using a matrix converter. The matrix converter is characterized by; (i) pulse density
modulation (PDM), (ii) an active power decoupling function, (iii) a special design of a laminated bus-bar
for a matrix converter. The PDM contributes a reduction of a switching loss because of ZVS. The circuit
reduces the size of the power converter due to use of an active power decoupling technique with small
capacitors. In (iii), the design method of a laminated bus-bar is developed. The validity of the design
is confirmed by the comparison results between the simulation and the experimental results in term of a
stray inductance and a heat rise of the bus-bar. The error of the stray inductance is 4.8% or less.

From these results, it is confirmed that the matrix converter for an inductive power transfer can
accomplish a reduction of power loss, downsizing and long lifetime.
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