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Abstract: Compared with the continuous pulse width modulation scheme, the discontinuous pulse width
modulation (DPWM) scheme can effectively reduce switching losses and is more suitable for converters with a high

switching frequency. However, as the switching frequency increases, the proportion of dead time in the switching
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period rises, significantly affecting the harmonic performance
of the converter. A dead-time compensation method for Si/SiC
hybrid three-phase three-level grid-tied converters with
DPWM is proposed. When the bridge-leg voltage is high-
frequency switching, the impact of dead-time on the switching
state will be eliminated by offsetting the modulation wave.
When the bridge-leg voltage is clamped, the comparison logic
between the modulation wave and the carrier wave will be
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improved to avoid unnecessary switching actions in the clamped phase and ensure sufficient dead time during the transition of

clamping modes. Finally, an experimental platform of a three-phase three-level active clamped converter was set up to verify the

feasibility and effectiveness of the proposed dead-time compensation method.

Keywords: Dead-time compensation; discontinuous pulse width modulation (DPWM); field programmable gate array

(FPGA); three-level grid-tied converter
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