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An Asymmetric Half-Bridge Converter with Reduced
Transformer Offset Current in Wide Input Voltage Range

Jung-Kyu Han', Jong-Woo Kim?, and Gun-Woo Moon™

Abstract

An asymmetric half-bridge is one of the most promising topology in low-power application because of its
small number of components and inherent zero-voltage switching capability. However, when it is designed
taking into a hold—up time, it has large transformer offset current and small transformer turns-ratio, which
severely decreases the total efficiency of s converter. In this paper, a new boost-integrated asymmetric
half-bridge converter is proposed to solve these problems. The integrated boost converter compensates the
hold-up time, thus facilitating optimal design in nominal state. As a result, the proposed converter can achieve
high efficiency in nominal state. To verify the effectiveness of the proposed converter, an experiment is
conducted using a 250-400 V input and 45 V/3.3 A output prototype.
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Fig. 1. General power supply. (a) Structure of power
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Fig. 2. Various AHB converters. (a) Conventional AHB
converter, (b) duty-cycle-shifted(DCS) HB converter, (c)
boost—-cascaded AHB converter.
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Fig. 3. The proposed converter.
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Fig. 4. Key waveforms in the nominal state.
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Fig. 8. Equivalent circuit during the hold-up time. (a) mode 1, (b) mode 2, (c) mode 4.
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TABLE I
DESIGN EXAMPLE

Conventional AHB DCS HB Boost-cascaded AHB Proposed
Specification 250-400V input, 45V/3.3A output
Primary switches IPP60R600(600V, 600m<)
Duty-ratio in nominal state 0.19 0.3 0.38 0.38
DC offset current in the Lo 0 0.19 0.19
transformer (I offset)
Transformer core PQ2620 PQ2020 PQ2020 PQ2020
(5490mm3) (2790mm3) (2790mm3) (2790mm3)
Turns-ratio (n) 40:20:20 62:26:26 81:20:20 81:20:20
Voltage stress of
rectifier diodel (VD1) v 168V oy oy
Voltage stress of
rectifier diode2 (VD2) AV 168V 122V 122V
Rectifier diode (D) MBR20H150 MBR40250 MBR20H150 MBR20H150
(150V, 0.75VF) (250V, 0.8VF) 150V, 0.75VF) (150V, 0.75VF)
Rectifier diode (D2) IDT12S60C MBR40250 MBR40250 MBR40250
(600V, 1.2VF) (250V, 0.8VF) (250V, 0.8VF) (250V, 0.8VF)

= Conventional AHB
=DCS HB

= boost-cascaded AHB
#Propossd AHB

Power loss (W)
o

Transformer loss Additioral loss

Diode conducton loss Switch conduction loss

Fig. 11. Loss analysis of converters.
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