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Two-stage DC/DC Converter with Wide Voltage Input
BAI Jingcai, WANG Guozhu, FAN Zheng, HU Yongtao, WU Junxiao
(School of Electrical Engineering and Automation , Henan Institute of Technology ,
Xinxiang 453003, Henan , China)

Abstract: DC/DC converters which have high conversion efficiency and can work with wide range input are
required in the modular power supplies. However, single-stage power topology often fails to meet the above
requirements. A two-stage conversion topology was explored. The first stage is a dual switch Buck/Boost circuit with
wide regulation, and the second stage is an LLC resonant converter with soft-switching characteristics. Firstly, the
working principle, design points and digital implementation of two-stage converter were analyzed. Then, a prototype of
the two-stage DC/DC converter with an output power of 200 W was built. The experimental results reveal that the two-
stage DC/DC topology proposed can adapt to a wide input voltage range with high overall machine efficiency.
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Fig.1  Topology of two-stage Buck/Boost-=LLC converter
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Fig.2  Control diagram of two-stage DC/DC converter

2 RBREBEFTIHZE

2.1 Buck/Boost W= 1=l

W Buck/Boost H, 1% 42 Buck A% . #3 F1 Boost
AR A G AU ORI B 2 B AR I
AR 228 i) B A 2 40 003 e B L, AR SR R
BRGNS ) S50 B G RT3 i

Buck/| | LIC [dl2 |uo
Boost|  |i5HRIMI4%

Uiny
o e

UKz

S, D,
]
L L,
U = U
DA
O
(a)Buck 5
——o0
D,
1 L
U, = U
S, >:‘
O

(b)Boost fx{
K13 Buck/Boost TAFEAHZ

Fig.3 Operation Mode of Buck/Boost converter
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