The Transactions of the Korean Institute of Power Electronics, Vol. 21, No. 1, February 2016 19

http://dx.doi.org/10.6113/TKPE.2016.21.1.19

ISG A1£"8 188 ¢¥3F DC-DC THEY HA
2 zg Aol FAYUE REATS 9T Ao
arEA’ HES®, M

Design and Control Strategy for Autonomous and Seamless Mode Transition
of High Efficiency Bidirectional DC-DC Converter for ISG Systems

Jun-Sung Park', Min-Ho Kwon®, and Se-Wan Choi"

Abstract

In this study, a bidirectional DC-DC converter for idle stop and go (ISG) is developed to reduce fuel
consumption. A three-phase non-isolated half-bridge converter is selected through a design method by

considering efficiency and volume. According to the state of charge of the batteries at both the low-voltage

and high-voltage sides, buck mode, which charges a low-voltage battery from the generated motor energy, and

boost mode, which provides power to the motor from the low- and high—voltage battery sides, are required in

the ISG system. Hence, an autonomous and seamless bidirectional control method using a variable current
limiter is proposed for mode change. A 1.8 kW engineering sample of the proposed converter has been built
and tested to verify the validity of the proposed concept. The maximum efficiencies, including gate driver and
control circuit losses, are 96.4% in charging mode and 96.1% in discharging mode.
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Fig. 2. Proposed bidirectional DC-DC converter.

TABLE 1
ISG SYSTEM SPECIFICATION
Specification
High side voltage( V7)) of the BDC 30~54V, 48Vom.
Low side voltage(V7) of the BDC| 105~15.2V, 12Vaom.
Ripple voltage of the Vy < 1%
Ripple voltage of the 1. < 1%
Rated power 1.8kW
Maximum 94%
Efficiency
0.3kW~1.8kW 90%
Extend voltage of the Vi 54~60V
Extend voltage of the 17 105~16V
Temperature -40~106C
Dimension of the BDC 190mm*280mm#*80mm
Cooling type air cooling
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TABLE II
A COMPARISON OF RATING ACCORDING TO PHASE
Rating 3-phase 4-phase
L 10.25pH / 57.2A 8uH / 43A

Cu 220uF / 60V / 28.3A 180uF / 60V / 20A

G 68uF / 16V / 1.7A SluF / 16V / 1A

Switch 60V / 52A 60V / 40A
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