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Copperless coreless motors driven by microwave frequency electromagnetic fields
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Recently, wireless power transmission based on MHz-band magnetic field
resonance has attracted much attention, and an MIT study showed that large power transmission is
possible. The researchers applied this to propose a theory of electromechanical energy conversion in

the MHz band and further attempted to extend it to the GHz band. A microwave circuit design
consisting of a stator and a rotor was developed, and a model of microwave transmission through an
air gap was proposed. Finite element simulations confirmed that the proposed circuit could generate
a small but significant force. In addition, power losses inside and outside the waveguide were
analyzed and compared. As a result, it was found that the power loss inside the waveguide is in good
agreement. However, the calculated power loss outside the waveguide is much more significant than
the value obtained by the theoretical model.
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