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Effect of Inverter Parasitic Capacitance on Sensorless Control for
Permanent Magnet Synchronous Motor
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(School of Information and Electrical Engineering, China University of
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Abstract: Inverter nonlinearity effects have impacts on the observation of the rotor position and speed information
in sensorless control system for PMSM drives based on high - frequency signal injection, which is not conducive to
precise control of the motor.The inverter parasitic capacitance effect and its influence on high-frequency carrier current
response were analyzed, and proposed a novel compensation method.This method uses the positive-sequence carrier
current to compensate the negetive - sequence carrier current which contains the rotor position information.The
simulation and experimental results prove the correciness of this compensation method, which can improve the
accuracy of the rotor position detection and the dynamic performance of the motor.
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Fig.1 The IGBT switching process of phase A bridge arm
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Fig.2 Illustrating the output voltage U, when the

phase current i, is high,low and very low
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Fig.3 Disturbance voltage model considering parasitic capacitance
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Tab.l Carrier current response
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Fig.4 System and compensation method

implementation block diagram
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Fig.5 Error signal of rotor position before

and after compensation
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Fig.7 Waveforms of rotor position before and after compensation
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