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Fig. 1 Configuration of IPT system.

f [kHz] k VDC [V] PO [kW] VO [V]
85 0.083 380 3.3 330
85 0.083 330 3.3 -

표    시스템 설계 조건1 

Table 1 Design conditions of system

Lp: 1357.5 [μ

Ls: 355.6 [μ

Lp: 14548.3[μ

Ls: 75.5 [μ

Lp: 737.3 [μ

Ls: 355.6 [μ
Lp: 26.7 [μ

Ls: 2922.9 [μ

Lp: 26.7 [μ

Ls: 0.6 [μ

Lp: 200 [μ

Ls: 80.1 [μ
Lp: 270 [μ

Ls: 160 [μ

Lp: 270 [μ

Ls: 160 [μ

Lp: 270 [μ

Ls: 160 [μ

표    공진 네트워크 별 패드 인덕턴스 설계2 

Table 2 Design of pad inductance according to resonant networks

85 [kHz]

Lp

Cp

Vin

_

+

Iin

LpCp

Lin

Vin

_

+

Iin

LpCp

Lin Cfp

Vin

_

+

Iin

형(a) S 형(b) LCL 형(c) LCCL

그림 공진 네트워크별 송신부 공진 회로2 

Fig. 2 Primary resonant circuit by resonant network.
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Lp Ls

Lp Ls

 





 





 







k Rac Lp

Ls

Lp Ls

10 [kV] 50 [A]

3.3 [kW]

400 [W]

Cp 197.757 

[nF] Cs 46.384 [nF] Lin 17.728 [µH] Cfp 8.014 [nF]

3.3 [kW]

VLp: 10.3 [kV]

ILs: 15.7 [A]

VLp: 107.3 [kV]

ICs: 21.6 [A]

VLp: 6.1 [kV]

ICs: 32.4 [A]
VLs: 24.8 [kV]

ILp: 45.8 [A]

VLp: 589.3 [V]

ICs: 1187.3 [A]

VLs: 12.1 [kV]

ICs: 281.6 [A]
VLp: 6.6 [kV]

ICp: 48.1 [A]

VLp: 21.1 [kV]

ICp: 149.0 [A]

VLp: 6.6 [kV]

ICp: 50.8 [A]

표    공진 네트워크별 소자의 전압 및 전류 최댓값3 

Table 3 Voltage and current maximum value of device by resonant 

network

충전(a) S-LCCL 방전(b) S-LCCL 

충전(c) LCCL-S 방전(d) LCCL-S 

충전(e) LCCL-LCCL 방전(f) LCCL-LCCL 

그림 공진 네트워크별 충 방전 시 임피던스 위상 변화3 /

Fig. 3 Phase change of impedance when charging and 

discharging by resonant network.

Vin

Iin x 20

Iout x 20

Vout
Vin

Iin x 20

Iout x 20

Vout

그림 공진 네트워크의 시뮬레이션 결과4 LCCL-S 

Fig. 4 Simulation results of LCCL-S resonant network.
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