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A Reduced Component count Single—stage Electrolytic Capacitor-less
Interleaved Totem-pole On-board Battery Charger

Byeong-Woo Kim, Woo-Sik Cho, and Se-Wan Choi

Abstract

This paper proposes a single-stage interleaved totem-pole on—board battery charger with a simple structure and a
reduced component count. Apart from achieving ZVS turn-on of all switches and ZCS turn-off of all diodes, this
charger does not require an input filter due to its CCM operation and bulky electrolytic capacitors, which in tumn
result in a high power density. A single-stage power conversion technique is applied to the interleaved structure in
order to achieve a high power density and high efficiency. A 25 kW prototype of the proposed charger is also built

and tested to validate the proposed operation.
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Fig. 1. Proposed on-board battery charger.
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Fig. 3. Operation states of the proposed on-board
battery charger.
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Fig. 4. Operational waveform of the proposed on-board
battery charger.
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Fig. 5. Key waveform and FFT
on-board battery charger.
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Fig. 6. Operating modes of the control algorithm with
start-up block. (a) Start-up Mode. (h) CC Mode. (c) CV
Mode.
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Fig. 7. Start-up waveform of the proposed on-board
battery charger.
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Fig. 8 Turn-on currents of switch S1 depending on output
power at positive half-cycle.
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Fig. 9. Turn-on currents of switch S2 depending on output
power at positive half-cycle.

TABLE 1
COMPARISON OF DIFFERENT TOPOLOGIES

Parameter Symbol Value Unit
Output power P, 2500 W
Input voltage Ve 220 VAC
Output voltage Viar 400 A%
Clamp capacitance Ce 20 uF
Switching frequency £ 50 kHz
Input inductance L, L 420 uH
Turn ratio NiNo 1112 turn
Leakage inductance Ly 15 uH
Auxiliary inductance Laux 150 uH
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Fig. 10. Experimental waveforms of the proposed

on-board charger.
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Fig. 11. 25kW prototype of the proposed on-board
battery charger.
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