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Rotor Position Detection of PMSM Based on Variable Parameter PLL
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Abstract: phase-locked loop (PLL) is often used to process the quadrature position signals for rotor position
detection of permanent magnet synchronous motor (PMSM). In order to ensure the steady-state accuracy, the cut-off
frequency of PLL needs to be low enough to ensure that the calculated position does not contain high-frequency noise,
which also makes the bandwidth of the PLL limited. Therefore, PLL with the fixed parameters is difficult to meet the
steady-state accuracy and dynamic performance requirements at the same time. Targeting on this problem, the
relationship between the Pl parameters of PLL and the noise parameters of Kalman filter was derived. Then, the
physical meaning of the noise parameter was clarified, and the appropriate PLL parameters were obtained accordingly.
The experimental results show that the proposed method can improve the dynamic performance while meeting the
requirements of steady-state accuracy.
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