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Research on rotor position of permanent magnet synchronous motor based on
carrier frequency component

ZHU Jun, TIAN Miao, FU Rongbing, LIU Huijun
(School of Electrical Engineering, Henan Polytechnic University, Jiaozuo 454002, China)

Abstract: An approach to locate the rotor position based on carrier frequency component is proposed aiming at the
problems of reverse phase and poor accuracy at low speed of rotor position in traditional PMSM sensorless control. Based
on analyzing the theory of carrier frequency component method, using the inherent current signal which contains the
carrier frequency component of the inverter, it establishes a new coordinate system, then processes the current signal by
the band-pass filter to obtain the carrier frequency component current, and estimates the rotor position by using the peak
of filtered current. The simulation with MATLAB/Simulink and the experiment based on DSP hardware platform are used
to verify the method. The experimental data shows that the rotor calculation error of the carrier frequency component

method is within reasonable limits, and the proposed method also estimates the rotor position at start-up and low-speed
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stage excellently, so it is accurate.

Key words: permanent magnet synchronous motor; carrier frequency component method; rotor position
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Fig. 1 Waveforms using three-phase triangle carrier
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