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Abstract

This paper proposes a speed variable proportional resonant current control method for a single-phase permanent
magnet synchronous motor(PMSM). Due to the electromagnetic characteristics of a single-phase PMSM, negative and
zero torques are generated in the part corresponding to the phase difference between the stator current and the back
electromotive force. In addition, overcurrent limitation is required because of the low stator resistance and inductance in
sensorless operation. When using the vector control for current control of single-phase PMSM under these conditions,
processes of coordinate transformation, inverse coordinate transformation, and generation of virtual dg-axis components
are required. However, the proposed variable speed proportional resonant current control method does not need the
coordinate transformation used for AC motors. In this paper, we have confirmed stable maneuverability by using variable
proportional resonant current control algorithm, and proposed sensorless control based on a mathematical model of a
single-phase PMSM without a position sensor when reaching a constant speed. The usefulness of the current control
method was verified through several experiments.
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Fig. 4. Overall block diagram with speed variable proportional resonant current controller.
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Table 1. Parameters of a single-phase PMSM and driving
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Parameters Value
Number of poles 4
Rated voltage 25Vdc
Singll\?[é?\k/l[ase Stator resistance 0.015Q
Stator inductance 0.018mH
back-EMF constant 0.29V/krpm
IGBT (SKiip28GH066V1) 600V/100A
Full bridge Capacitor 540uF/400V
inverter Current sensor 50A
Voltage sensor 500V
Processor TMS320VC33
Power analyzer WT1800 1000V/50A
DC power supply N8757A(5100W) 60V/85A
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Fig. 6. Experimental waveforms of open loop operation. (a)
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