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New Bidirectional ZVS PWM Sepic/Zeta DC-DC Converter

L HE - BRE-HRA-BHE"- 22 F
(In-Dong Kim - Seong-Hwan Paeng - Sung-Dae Park + Eui-Cheol Nho - Jin-Woo Ahn)

Abstract — Bidirectional DC-DC converters allow transfer of power between two dc sources, in either direction. Due to
their ability to reverse the direction of flow of power, they are being increasingly used in many applications such as
battery charger/dischargers, dc uninterruptible power supplies, electrical vehicle motor drives, aerospace power systems,
telecom power supplies, etc. This paper proposes a new bidirectional Sepic/Zeta converter. It has low switching loss and
low conduction loss due to auxiliary communicated circuit and synchronous rectifier operation, respectively. Because of
positive and buck/boost-like DC voltage transfer function(M=D/1-D), the proposed converter is very desirable for use in
distributed power system. The proposed converter also has both transformer-less version and transformer one.
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Fig. 1 Bidirectional DC-DC converter
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(1) Bidirectional buck/boost DC-DC converter[4],

(2) Bidirectional quasi-resonant DC-DC converter[6],

(3) Bidirectional buck-boost DC-DC converter{5],

(4) Bidirectional Cuk DC-DC converter[7],[11],

(5) Bidirectional flyback DC-DC converter[8],

(6) Bidirectional half bridge DC-DC converter{1-2],

(7) Bidirectional full-bridge DC-DC converter[9] %-©]t}.
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{(a) Forward operation(Sepic),
(b) Backward operation(Zeta)
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Fig. 14 Current I, of auxiliary resonant inductor Lr and
gate voltages of auxiliary switches Si; and Sa in
Sepic mode operation (a) Vas(Sa) and I, (b)
Ves(Sa2) and I
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Fig. 15 Voltage Vs: of switch Sy and current Ipy waveform
of diode Dy in Zeta mode operation
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Fig. 16 Voltage Vs2 and current iso waveform of switch Sz in
Zeta mode operation
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Fig. 17 Current waveforms Iy, l2 of inductors Ly and Lz in
Zeta mode operation
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Fig. 18 The measured efficiency of the proposed converter
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(a) overall circuit, (b) gate driver
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