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Bidirectional Buck-Boost DC-DC converter with five bridge arms
Yuan Yisheng, Liu Wei
(School of Electrical and Automation Engineering,East China Jiaotong University ,Nanchang 330013, China)

Abstract:In order to enhance the operational efficiency of bidirectional DC-DC converter under wide battery
voltage,a bidirectional DC-DC converter capable of Buck-Boost conversion is proposed. The structure of the
converter only adds a set of Boost bridge arms to the traditional LLC resonant bidirectional DC-DC conver-
ter. Through the proposed modulation method,multiple operating modes are formed,the voltage gain range is
expanded, the operating range of switching frequency is reduced, and the design of magnetic components is
simplified. Through the pulse width modulation-pulse frequency modulation(PWM-PFM) method,the converter
can operate in medium and high voltage gain modes when the battery is discharged, and operate in low,
medium and high voltage gain modes when the battery is charged. In all above modes,the soft switching
state within the full load range can be achieved. The operational principles of each mode and the deriva-
tion of the gain formula are provided. The design and control method of the converter is provided for the
application of battery charging and discharging with 40-120 V voltage, and an experimental prototype based
on the corresponding parameters is built. Experimental results verify the effectiveness and correctness of
the proposed converter analysis.

Key words:bidirectional DC-DC converter;wide range; multi-mode ;resonance ;soft switch



