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Modeling and Design of Current Controlled Quadratic Boost Converter
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Abstract: In order to broaden the input voltage variation range of DC-DC converters, quadratic Boost
converters have received extensive attention in new energy generation systems, whose mathematical modeling is
very important for system design and application. Therefore, the power level small-signal model based on ideal
transformer was established with pulse waveform integration method for quadratic Boost converter worked in CCM
(continuous conduction mode) , mathematical expressions of output voltage and inductance current were obtained,
and the complete AC small signal model of quadratic Boost converter worked in CCM with peak current control was
derived. Based on this model, the control loop was designed and verified by experiments.
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Fig.1 Peak current controlled quadratic Boost converter
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Fig.3 Main waveforms
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Fig.6 Complete AC small signal model
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Fig.7 Frequency response curves of the transfer

function from control to output
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