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A High Efficiency Zero Voltage/Zero Current Transition Converter for Series
Connected Battery Cell Equalization

Tae-hoon Kim, Nam-]Ju Park, Rae-young Kim, Dong-seok Hyun
Hanyang University

ABSTRACT

This paper focuses on the zero-voltage/zero current
transition voltage equalization circuit for the series connected
battery cell. By adding auxiliary resonant cells at the main
switching devices such as MOSFET or IGBT, zero current
switching is achieved and turned off loss of switching
elements is eliminated and by the voltage/second balancing
of the inductor, zero voltage switching can be applied to
switching element. Transformer coupling between battery
cells and ZVZCT (Zero Voltage Zero Current Transition)
switching method allow the fast balancing speed and high
frequency operation, which reduces the size and weight of
the circuit. The validity of the battery equalization is
further verified using simulation involving four lithium-ion
battery cell models.
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Fig. 1 Proposed battery cell equalization circuit
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(a) mode 1 (t0-t1)
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Fig. 2 Equivalent circuits of four topological stages
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Fig. 3 Key waveform of the circuit
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Fig. 4 The Simulation results
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