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Output Voltage Cooper ative Control of Wide-gain Cascade
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Abstract: The actual duty cycle of a single-stage Buck converter is affected by the switching speed and dead time,
so it is difficult to meet the wide range of voltage regulation applications. On this basis, a multilevel cascade Buck
topology is adopted, and an output voltage cooperative control strategy for multilevel cascade converters is proposed.
This control strategy takes into account the operation efficiency, and it adopts a hybrid modulation method combining
pulse width modulation and frequency conversion modulation, thus realizing the output voltage control switching at all
levels of the converter and covering the full range of output voltage. A switching loss model is established, and the
efficiency optimization under hybrid modulation is analyzed. Finally, a simulation model was established to verify the
correctness of the modulation and control design, and an 8 kW two-stage prototype with 50-75 V input and 1-40 V/
200 A output was built to verify the feasibility of the proposed control strategy.
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