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A New Soft-Switching Three-Level Flying Capacitor Converter

Jae-Hoon Kim', Sun-Ju Kim', and Se-Wan ChoiT

Abstract

This study proposes a new soft-switching three-level flying capacitor converter with low filter inductance.
The proposed converter can achieve zero voltage switching (ZVS) turn-on of all switches by using auxiliary
components L, and C, It can also reduce filter inductance because the applied voltage of the filter inductor is
decreased by using the flying capacitor. Furthermore, filter inductance can be reduced because the operating
frequency of the filter inductor is doubled by the phase shifting between switches Sy and S. The operation

principle, design of passive components for ZVS turn-on,

interleaving effects, and comparison of different

topologies are presented. The experimental waveforms of a 1 kW two-phase interleaved converter prototype are

provided to verify the validity of the proposed converter.
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Fig. 1. Circuit diagram.
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Fig. 4. Key waveforms of the 2-phase interleaved converter.
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TABLE 1
COMPARISON OF DIFFERENT TOPOLOGIES
Bidirectional boost FCBCHSMIE] Proposed converter
converter
= Co,
L L G L
Circuit diagram T 3 7T b3 it b3
=(‘f
= Co:
Number of switches 2 4 4
(Voltage rating) (Vo) (05V,) (05V,)
Auxiliary circuit None Cr C; C, L,
Boost inductance Lr 1 pu. 0.25 p.u. 0.25 p.u.
( Boost inductor volume) (1 pu.) (0.35 p.u.) (0.35 pu.)
Switching Turn-on Hard switching Hard switching ZVS
characteristic Turn-off Hard switching Hard switching Hard switching

TABLE II
EXPERIMENTAL SPECIFICATIONS (Po=1kW)
Symbol Meaning Value
Via Input voltage 100V
Vs Output voltage 400V
i freqtency 0kH
Ly Boost inductance 60uH
Ly inductance 254
Ca cﬁ)il)((:liltl:ge 224
Cr Flying capacitance 47 uF
= ™ F2E 7Y
3. Hm 24 o Hl&] 1EES AT F Utk A BE 29A
7F A3 st HR 9 " exdte WS #
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Fig. 8 Measured efficiency of the proposed converter.
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