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2-Phase Bidirectional Non-Inverting Buck-Boost Converter
using Coupled Inductor

Jun-Young Chae', Seung-Yong Jeong, Hon-Nyong ChaT, and Heung-Geun Kim®

Abstract

This study proposes a two-phase non-inverting buck-boost converter that uses a coupled inductor. The

multi-phase converter has many advantages over single-phase counterparts, such as reduced output current

ripple and conduction loss in switching devices and passive elements. Although the output current ripple of the

multi-phase converter is reduced significantly because of the interleaved effect, the inductor current ripple is
not reduced in multi-phase converters. One of the solutions to this problem is to use a coupled inductor. A 4
kW prototype converter is built and tested to verify the performance of the proposed converter.
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Fig. 1. Single-phase non-inverting buck-boost converter.
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Fig. 2. Two-phase bidirectional non-inverting buck-boost
converter.
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Fig. 3. Key waveforms of two-phase bidirectional

non-inverting buck-boost converter(D<0.5).
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Fig. 4. Proposed two-phase bidirectional non-inverting buck-boost converter using coupled inductor.
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Fig. 6. Inductor current ripple of the coupled inductor
normalized with respect to the non-coupled case.
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TABLE 1
ELECTRICAL SPECIFICATIONS OF THE PROPOSED
CONVERTER
Input voltage 200 ~ 400V
Output voltage 300V
Switching frequency 25 kHz
Output power 4EW
Core used Ferrite Core (UU-95)
No. of turns 33
Self
inductance(Z,) 4-5mi
Coupled Magnetizing
induI(J;tor inductance(Z,,) 4.09mH
Leakage
. 410uH
inductance( Ly, AYEZ AgAA <AYE AF IS AAd #a
Coupling 0.91 AlZa vAS JIYHE AMEE weh 22 Yy A
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