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Boost Converter Full Power Range Efficiency Optimization
Control Srategy
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Abstract: Critical conduction mode (CRM), in which the switching frequency of Boost converter changes widely
due to the input voltage and load, leading to an increase in switching loss and a decrease in overall efficiency. To solve
the above problems, an optimal control strategy for the full power range efficiency of Boost converter is proposed.
Firstly, the internal loop control of inductive current is introduced on the basis of the traditional variable amplitude
control strategy, and the mathematical relationship between the peak of inductive current and the output power under
discontinuous conduction mode (DCM) and critical conduction mode is derived, and the peak of inductive current is
accurately controlled accordingly. Secondly, the optimal working mode is selected for the peak value of inductive
current at different loads to reduce the current stress and improve the efficiency of the converter. Finally, a 300 W
experimental prototype is built to verify the proposed control strategy. The results show that compared with the
traditional method, the proposed optimal control strategy can reduce the current stress by at least 8.34% and increase the
peak efficiency by 2.15%.
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Fig. 1 Boost converter amplitude control diagram
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