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Abstract: Discontinuous pulse width modulation (DPWM) is widely used in high-power, high-switching three-
phase inverters. With the improvement of the inverter performance requirements, the negative impact of the common-
mode voltage generated by DPWM on the system cannot be ignored. In order to predict and suppress common-mode
voltages, it is necessary to establish the mathematical analytical models of common-mode voltages. By applying the double
Fourier series theory, the analytical models for common-mode voltage of DPWMO0, DPWMI1, and DPWMmax are
established. The calculated spectra are derived from the analytical models. The characteristic patterns of common-mode
voltage are derived and several approaches to suppressing common-mode voltage are given through the analyses and
comparisons of these three analytical models and calculated spectra. Simulations and experiments are carried out based on
an inverter-driven motor system, and the simulated spectra and experimental spectra of the common-mode voltage are
consistent with the calculated spectra, which verifies the correctness and validity of the analytical models.
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Fig. 1 The common-mode voltage of a three-phase

two-level inverter
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