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Application of Discrete Smith Predictor in PMSM Current Loop
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Abstract: In PMSM digital control system, pure delay of discretization, feedback sample, power amplifier, etc.
can cause overshot and decrease system’s damping and stable margin. This paper proposes discrete smith predictor
to compensate delay either integer or non-integer multiples of sample period in PMSM control system. Using this
method, PMSM digital current loop can get similar responses of an analog system. Experiments prove that, the
proposed method is robust to system parameters and can satisfy high bandwidth requirement.
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Fig.3 Step response of continues and discrete current loop
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Fig.5 Step response of current loop w/o discrete smith predictor
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Fig.7 Step response variation when inductance drifts
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