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Implementation of Speed Frequency Response Estimation Method
for SPMSM Drive Systems
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Abstract

This paper proposes an experimental method to estimate the open-loop frequency response of the speed control
loop in Surface mounted Permanent Magnet Synchronous Motor (SPMSM) drive systems. A linear chirp signal is
generated by the motor drive’s microcontroller unit and applied as the current reference of the current control loop.
The resulting speed response is measured, and the acquired input - output data are transmitted to an external PC via
Ethernet. To minimize the computational burden on the motor drive, the frequency responses are estimated using the
Fast Fourier Transform (FFT) on the external PC and visualized as Bode plots. Experimental results from a setup
consisting of a motor drive, an SPMSM, and an external load show that the magnitude and phase frequency
responses of the speed control loop are stably estimated, enabling reliable identification of the 0 dB crossover
frequency and phase margin.
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