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A Three—Port Bidirectional Modular Circuit for Li—Ion Battery Strings
Charge/Discharge Equalization Applications

Kui—Jun Lee, Nam—Ju Park, Xiongfer Wang, Dong—Seok Hyun
Hanyang University

ABSTRACT
In this paper, a three—port bidirectional modular

circuit applied in charging and discharging equalization

for lithium—ion battery strings is proposed. This
circuit consists of four MOSFETs and one transformer
which provide a simple structure to be easily

modularized. Compared to conventional individual cell
equalization schemes, it utilizes the transformer as the
energy transfer element, allowing direct transfer of
energy between arbitrary two cells of three—cell
battery module, thus improving the equalization
efficiency significantly by using much less number of
equalizers for long battery strings. Simulation results
are presented to validate the circuit operation and
confirm its capability to equalize the three—cell battery
module.
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Fig. 1 Proposed three-port bidirectional circuit
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Table 1 Operational modes of possible cell voltage difference
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Fig. 2 Equivalent circuit for inductor-less forward mode
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Fig. 3 Typical current waveform of inductor-less forward mode
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Table 2 Simulation Conditions

Components Parameters
Capaci tor 5mF
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Fig. 4 Current waveforms of the inductor-less forward mode
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Fig. 5 Equalization result of the condition that Vs>l Vas
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