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ABSTRACT
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Fig. 1 Block diagram of wired/wireless integrated charger.
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Table 1 Design specifications for wired/wireless charger
Parameter Value [Unit]
qE A Vi 220 [Vims]
98 FIF, 4 60 [Hz]
LLC dc-link A%, Ve 400-650 [V]
=8 A Vow 600 [V]
=98 A9, Pou 3.3 (kW]
LLC 33 35, Liic 300 [kHz]
IPT &3 F3¢, Lpr 85 [kHz]
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Table 3 Devices used for loss analysis

Component Parameter

PFC converter switch, ©;—-¢»

LLC converter switch, Qs-Qs C3M0120090D (900V/23A)

On resistance, Fysion) 160 [m<]
Output capacitance, Cyss 40 [nF]
fall time, 8 [ns]

| peme
[7| Converter

PFC converter diode, D;~D-

STPSCI5H12 (12 15A
LLC converter diode, Dy Dgs STPSCISHIZ (1200V/154)

Forward voltage 14 [V]

IPT converter switch, @,~®@; | IPWBE5ROS0CFD (700V/43.3A)
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Fig. 2 Circuit diagram of wired/wireless charger for EV.
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Table 2 System parameter of wired/wireless charger

On resistance, Rsion) 72 [mQ]
Output capacitance, Cyss 0.215 [nF]
fall time, ¢ 6 [ns]

IPT converter diode, D~D;y | APT15DQI00BCT (1000V/15A)

DC-link| 400V 450V 500V 550V 600V 650V

Lye [uH] | 5000 5556 6000 6364 6667 6923

Ly [uH] | 4066 5146 6353 7687 9148 107.36

L, [uH] | 1355 1715 2118 2562 3049 3579

C, [nF] | 2077 1641 1329  10.99 9.23 7.87

Lip [uH] | 3789 3368 3031 2755 2526  23.32

C, [nF] | 9254 10410 11567 127.24 13881 150.37

Cr [nF] 8.40 8.32 8.25 8.20 8.16 8.12

L, [uH] 455.19

L [uH] 75.58

Cs [nF] 46.38
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Fig. 3 Loss distribution
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