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Fig. 1 Transfer function identification through

small signal analysis
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Fig.2 Principle of adaptive noise canceling system
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Fig.5 Control diagram of current loop for PMSM
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Novel method for analyzing influence of switching frequency on control
loop of PMSM based on frequency response identification

YU Xue-chu, JIANG Dong
(School of Electrical and Electronic Engineering, Huazhong University of Science and Technology,

Wuhan 430074, China)

Abstract ; This paper analyzes the relationship between the control loop performance of permanent magnet synchro-
nous motor and the switching frequency of the inverter, and establishes the mathematical model of the current loop
and the velocity loop. On this basis, by choosing appropriate coefficients of the feedback regulator by using classi-
cal principle of feedback control, it is indicated that the cut-off frequency of the current loop is approximately pro-
portional to the switching frequency of the inverter, with enough phase margin. But in a specific range, the switc-
hing frequency of the inverter has less impact on the cut-off frequency of the speed loop, which is in connection
with the inertial time constant of permanent magnet synchronous motor. Meanwhile, specific adaptive noise cance-
ling (ANC) is used by the least mean square (LMS) algorithm, frequency response of current loop and velocity
loop can be identified online, and then the Bode diagram of transfer function is obtained, analyzed and compared.
The simulation result and the experimental result confirm the validity of the new proposed identification method and
the mathematical model of current loop and velocity loop.

Key words: current loop; speed loop; cut-off frequency; adaptive noise canceling; least mean square algorithm



