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Abstract

Electric vehicles (EV) employ multiple power sources. These systems tend to be complex and
costly because multiple converters in proportion to the number of power sources are required to
regulate each power source individually. In order to reduce the number of converters in these
systems, multi-port converters (MPCs) which integrate multiple converters into a single unit have
been proposed. MPC for EV requires high voltage conversion ratio because each battery has a
large voltage difference. However, conventional MPC tends to increase current ripples of low
voltage battery port. Moreover, two inductor currents need to be measured by using current
sensors to achieve current balancing, increasing the cost and control complexity. In this paper, a
novel MPC with high voltage conversion ratio and automatic current balancing capability is
proposed. Thanks to its high voltage conversion ratio, current ripples of low voltage battery port
can be reduced. Besides, operation analysis and experimental results are performed to verify the
efficacy of the proposed MPC.
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Items Values
Crv Aluminum Electrolytic Capacitor, 136 puF
CeaT Aluminum Electrolytic Capacitor, 68 uF
CLoaD Aluminum Electrolytic Capacitor, 360 puF
Cy Ceramic Capacitor, 40 pF
C Ceramic Capacitor, 6.6 uF
Tr N =0.375, Lkg=2.2 pF, Lmg = 15.7 pF
La, Ls 33 uF, Rgc = 2.4 mQ
S1-S4 FDHO55N15A, Vps = 150 V, Ron = 5.9 mQ
Ss, Se SiHB28NGOEF, Vps = 650 V, Ron = 123 mQ
Gate Driver ADuM3223ARZ
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