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Abstract : Various applications of lithium-ion batteries are actively being used to mitigate global warming,
sea level rise, and carbon emissions. The main battery voltage of EVs (Electric Vehicles) and mobility is DC
400~450 V. Based on this, the development of a power conversion device with high-voltage input and
large-current output for charging auxiliary batteries of DC 35~45 V is required. This paper aims to study the
power conversion circuit for a 3-level battery charging device suitable for high-voltage input and
large-current output. It proposes critical characteristics and a current control model for the ZVS (Zero
Voltage Switching) and continuous/discontinuous flow of transformer current in the proposed charging circuit.
For the validity of this study, it was confirmed through simulation and experimentation based on a 3 kW

prototype.

Key Words : High-voltage Input, Large-current Output, Battery Charger, Critical Characteristics, Current
Control
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Table 1 Elements and circuit parameters in the

3-Level Charger

Name (Symbol) Specifications
Input Voltage (Vin) 450 [V]
Output Voltage (V,) 35~45 [V]
Maximum Power (P,) 3.0 [kW]
EC 90. TDK
Main Transformer Ne: Ns=13: 4
Lk = 2.933 [pH]
Input Capacitor (Cin) | 470 [uF] x 6 = 2820 [pF]
Flying Capacitor (C) 100 [pF]

Main Switch (S) FM2G50US60, FAIRCHILD

Primary Side g

Freewheeling Diode (D) DSEI 60-06A. IXYS
Secondary Side

Freewhedling Diode (D)) DSEI 2X121-02A. IXYS
Switch Capacitor (Cyy) 480 [pF]
Transformer Winding

Capacitor (Cy) 15.15 [nF]
Output Inductor (L) 1.030 [mH]
Output Capacitor (C,) 56:0022[5018] uXF4

Switching Frequency (f) 40 [k
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Fig. 17 Efficiency characteristics
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