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Design and Analysis of Wide-range Dual-output
Buck-Boost Converter

FANG Xupeng, ZHU Cunliang, ZHANG Yunxu, HUANG Leyu
(College of Electrical Engineering and Automation, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: To solve the problem of a small output voltage range in single-inductor dual-output Buck-Boost
converters, a quadratic unit structure is introduced in this paper, which is the voltage gain by D/(1-D,) times and
significantly expand the voltage range.According to the working state of the power supply inductor, the power supply
modes of the converter can be divided into four types, i.e., complete inductor supply mode, incomplete inductor supply
mode, dual-branch supply mode and single-branch supply mode. The voltage gain, ripple voltage and critical inductance
values between each mode of the four power supply modes are calculated. The converter has four output states, i.e.,
Boost, Buck, Boost-Buck and constant-voltage, and the duty cycle conditions in each output state are derived. Finally,
experiments were conducted in four power supply modes and four output states of the converter, proving that the

theoretical analysis is correct and the performance of the converter is reliable.
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