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Wireless Signal Transmission M ethod and Circuit Design for
Electric Field Coupling Between Motor Stator and Rotor
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(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: Collecting parameters such as current and temperature on the motor rotor can effectively prevent rotor
side faults and achieve motor vector control better. However, the running rotor rotates at high speed, making it very
difficult to provide the signal measured on the rotor side to the controller on the stator side. The electric field coupling
wireless signal transmission technology consists of two pairs of axially aligned circular parallel plates forming
capacitors, which are installed on both sides of the stator and rotor at the end of the motor. High-frequency and low
impedance characteristics of the close-range plate capacitors are utilized to transmit digital signals between the motor
stator and rotor, with significantly lower signal delay than other wireless communication technologies. Then modeled
the communication circuit, calculated the parameters of each component, analyzed the causes of signal distortion, and
the design of a contactless high-frequency signal transmission circuit based on parallel plate coupling capacitors was
realized. An experimental platform was built, analog signals from the rotor side were collected and transmitted. By
comparing the experimental results, the correctness of communication theory was verified.
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Fig. 1 Schematic diagram of wireless signal transmission based on electric field coupling between motor stator and rotor
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Fig. 2 Schematic diagram of capacitor platesand
overall installation
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Fig. 3 Circuit diagram of electric field coupled wireless signal transmission communication
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