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Isolated DC/DC Converter with Very Wide Input Voltage Ranges for
Emergency Power Back-up System(EPBS)

Hyung-Jun Chae, Kyoung-Dong Kim, Hyung-Rock Oh, and Jun-Young Lee
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ABSTRACT

This paper presents a design and implementation of DC/DC converter with very wide input voltage ranges
for EPBS whose input voltage is from 30V to 400V and output voltage is 48V. This converter is comprised of
two stages that one is for control and the other is for only galvanic isolation. The proposed converter uses the
hard-switched buck-boost topology for control purpose and soft-switched LLC resonant converter for isolation.
The proposed converter has been verified with 300W design.
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Fig. 4 Schematic of the proposed circuit
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Table 1 Parameters of Inductor design

Parameters Value[Unit]
Vo(output voltage) 96[ V1
Dmin(min. duty) 05
fs(switching frequency) 275[kHz]
Ts(switching period) 36.3[us]
Io,min(min. output current) 3.125[A]

L(inductance) 140[uH]
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Fig. 5 Duty ratio plot of buckboost converter
according to input voltage changes
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Fig. 6 Waveforms of LLC resonant conver ter
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Table 2 Parameters of transformer

Parameters Value[Unit]
Core EER3435
Turn ratio 2:1 (16[turn]:8[turn])
Lp/Lleakage 50.15uH / 2.32uH
Ls/Lleakage 12.68uH / 0.64uH

3 3= ABE FL &%
Table 3 Key devices of Circuit Design
Buckboost converter

Parameters Value[Unit]
FET FCA47TN60
Diode FES16]JT (2¥3)
Inductor 16OUH.
(CH330060, 24 %, 36turn)
fs
(switching frequency) 21.9KHz

LLC resonant converter

Parameters Value[Unit]
FET FDP2532
Diode(Rectifier) DSSK20-013A (21 4)
Transformer EER3435 (16:8[turn])
1/2Cr 2uF
fs
(switching frequency) 110kHz
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Fig. 7 Simulation circuit

/Vds(FET) /Vdg(FET)

I; (resonant current) ZVS

1E1°| FET D-S detnt 3 ©R7

J 8 LLC 33
(P=300W)

Fig. 8 Resonant current and FET D-S Voltage of LLC
conver ter (P=300W)

/Inductor Current

V4 (FET)
o

R EER

J8 9 DMSEA| HEAE ZH{E{Q| QlHE HMF Y FET
D-S MQt (&2 M Vin=400V, P=300W)

Fig. 9 Inductor current and FET D-S Voltage of
buckboost converter in DCM (input voltage
Vin=400V, P=300W)

JInductor Current

azsze oz oz 004 ) oava0m oz vz

O 10 COM SZ2H
FET D-S & (3 &2k Vin=30V, P=300W)
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buck-boost converter in CCM (input voltage
Vin=400V, P=300W)
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Fig. 11 Implemented hardware of proposed converter
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