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Compensation Scheme for Dead Time and Inverter Nonlinearity Insensitive to IPMSM
Parameter Variations

Dong-Min Parkl, and Kyeong-Hwa Kim"

Abstract -

In a PWM inverter-fed IPMSM (Interior Permanent Magnet Synchronous Motor) drive, a dead

time is inserted to prevent a breakdown of switching device caused by the short—circuit of DC link. This
distorts the inverter output voltage resulting in a current distortion and torque ripple. In addition to the dead

time,

nonlinearity exists in switching devices of the PWM inverter, which is generally dependent on operating

conditions such as the temperature, DC link voltage, and current. The voltage disturbance caused by the dead

time and inverter nonlinearity directly influences on the inverter output performance, and it is known to be

more severe at low speed. In this paper, a new compensation scheme for the dead time and inverter

nonlinearity under the parameter variation is proposed for a PWM inverter-fed IPMSM drive. The overall
system is implemented using DSP TMS320F28335 and the validity of the proposed algorithm is verified through

the simulation and experiments.

Keywords: dead time, inverter nonlinearity, parameter insensitive, IPMSM, harmonic analysis
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Fig. 4 Overall block diagram of the proposed scheme

Table 1 Ratings and parameters of the IPMSM

Rated power 400 W Rated speed 3500 rpm
Rated torque 1.1 Nm Number of poles |6
Magnetic flux 0.02 Wh Stator resistance [0.03 Q
g-axis inductance |0.24 mH d-axis inductance |0.157 mH
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