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Optimization Design and Implementation of DC-DC Converter(LDC) for Electric Vehicle
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POSCO ICT, *POSTECH

Abstract

This paper presents design and implementation of the LDC(1.8
kW DC-DC Converter for Electric Vehicles). For Implementation
of the LDC, the adapted topology is ZVS(Zero Voltage Switching)
PSFB(Phase Shift Full Bridge) with Digital Control is adopted.
Also, for the purpose of stable operation of the LDC in vehicle
with variable electrical load condition, Continuous Voltage and
Current Limit Control scheme based on PI controller are
developed. According to real-car test mode, the prototype of
proposed the LDC is verified with performance and stability. Thus,
optimizing design and implement of the LDC are discussed, and
experimental results are presented.

1. Introduction
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2. Design
2.1 Electrical and Mechanical
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Fig. 1 The proposed LDC in electric vehicle.
Parameters Value Unit Remark
Rated Power 18 [kW]
Input Voltage 260 ~ 450 V1 Nominal Voltage: 360V
Output Voltage 12~145 V1
Max Output Current 130 [A] @13 9[V]
Switching Frequency 100 [kHz]
Efficiency 92 [%] @600W
Coolant Water
Table. 1  Specification of the proposed LDC.
Component Parameters Value Unit
Turn Ratio 14:1
Transformer Mutual Inductance 13 [mH]
Leakage Inductance 5 [uH]
Inductance 2 [uH]
Resonant Inductor
Turn Ratio 2 [turn]
Inductance 35 [uH]
Output Inductor
Turn Ratio 5 [turn]
Output Capacitor Capacitance 110 [uF]
Output Impedance Equivalent Impedance 01 [ohm]

Table.2 Main Component Parameter of the proposed LDC.

2.2 Digital Controller with 16bit MPU
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Table. 3 Main Component Parameter of the proposed LDC.

3. Results
3.1 Implementation
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Fig. 2

3.2 Verification
3.1.1 Performance Test in Lab
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(a) ZVS waveform of the LDC (b) Waveforms of the LDC in full-load
Fig.3  Waveforms of the LDC.

3.1.2 Application of Retrofit Car
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(c) The steady smo waveforms in real EV's full load (d) The turn-off waveforms in real EV's full load

Fig.4  LDC performance results in retrofit car.

4. Conclusion
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