22024.7.1~4

1 B4 35 AA
Design of Resonant Compensation Circuit for Loss Reduction
in Wireless Charging Systems Employing Parallel Coils
So-Jeong Kang', Chang-Su Sin', Young-Min Kim? Dong-Hee Kim'"
Department of Electrical Engineering Chonnam National University,
Electrification PE Materials Development Team Hyundai Motor Group

=< s = ﬂuﬂlﬂ_quﬂi N_lLdmﬂ =
— — = HL‘_lwwL,E %o ~
3 o M%E}moﬂﬂm)ﬂ
n_p.v .Wp LC lalrﬁlﬂﬁ(qw N ™~
5 ° 5 — e R S N =R
o 5 Qe = ﬂu%friﬁﬁfa — —
& R 2T Se®aNT Y|
5 5t eeSR P or SN
w8 sg M o <o HN® s
o e EX ol TR g o &2 + +
I_ﬁl.l mdw - U_ILIEﬂi_/ ZOE < N
P oa ZEBRLIVE ¥ ¢
= = _ or —, ayt ~ N
£73 8% H mmﬂﬁmo%mﬁﬂuﬁdr S —
= E - < I I ~
=5 5 E R AM‘_L.EE T + =
o -2 Ho 4 ol T7L | _EM.ML.LA 2 —~
= Sz o mEA aﬂeﬁﬂroLpﬁﬂa ~ ZM
> — — . — .
: e 88 o ® MENESwgawmyl &N
5 -2 ™ o o g xRN = NS
£ o < S @i] ~ i ~
2 S ° o N e N e Ty +
Z <0 Qo il oll G ,ILio oHMﬂLE 4 <
g H g 23 m LG el T S~
3 8= _g = PagoxmoEe o3
s 1 . ,| —_ — 1
&= 2 d WM O RoNagFagxol N S
) ° 3 5 UM RLSSTE
11n|mwu QWS - ‘NL,mx_l‘mWLtA”\ ./%1 — ~
ml o & S = oV o = 11L|r U] Mez_ = =
Ao 2 g8 N =% o JH
o Ry ol BT ﬁwqurﬂ NP E YN % fr%ﬂﬂﬂﬂﬁ %iﬁéoﬁﬂn
= X &R 100 — m T o '~ K T 0% — T
TRELE pofe PETSLT PEILTET T Yelw
& i Pl HARxT Mg yMad mobHen
JHﬁ%ﬁ 7u|ﬁﬂ[dné_oe7 ] N BlH] S wr © E._ELE% ot
= e T ~ ﬂmMéiWa:l,ﬂ ﬁMﬂQ_uﬂ i LJW@M@
. o g = < = < X
Qg Yma 2H IR LY RE PRICRGE BRI OF
TR gD 2 Ehwm® g P E Ay LR g
i~ - . ~ ; o
ﬂ_ﬁmﬁix‘“lﬂ cﬂ@ﬂfﬂﬂodﬂo#eoﬁ#WMM%ﬂﬂw ,o|7_|o€1_t,maq‘ﬂﬂ mﬁhaﬂemﬂmmﬁc
Mo ® o = . TR o N o O o o = o nE
e R mmoo HxﬁzLﬂﬁATﬂ&o Bz O au_ww ,x_.m-wuﬁ K
— ﬁ%ﬁwi{@w Eon g A E 7o ®F ™ ) o W o4 X m]zL]
Q B o e I R Wy T T X
2 TRTuwme WO NEE . _oPss T2OIE T 9T o
o pm T w%ﬂw?ﬂ%@%%% momemﬂwxruﬂLmM ﬂiﬂ%%
B 0 — 5 =R E o
o AP o W e T Sao 80 .o ¥Fg Ny Y o S Mo N o
X N2 . UJI o — — ‘I:.L,QEW al £
@ < M TdT g REngDelwN Nozwedm LU aWe ™, Ho
T pMETwE Smad 5 _ Wt yM  myg R e ) R
BN DuE o = oS IR S R I
f%c_oﬂuo_ad WﬂzMﬁwOmowoﬂameuTMo1E_ﬂao1e %?%ﬁ@ﬂﬁm?@
G U - mN 20D o ° o b oF o g X T
o B o M o ol @ﬁ%%i%]i?%ﬁ%i%W%ﬂrEﬂ%%%%
To =) P Mo oo o, ™ QN = N
© % o ok e O o R i L
ol ro zo@ T ﬂoﬁauTaﬁ% o T Eoﬂnﬁ%ﬂ,mo% B P =
o w & T e ) g P o Do ETE ah T m e
F B %33 7 o & QXTI N T g g BT g
PEELSTE D PR R QAR Y g R E® T g TR
w7 Py TR T e T A N R T TR e W dw w B
CERCEN = Moo Mz BN HAMMMP 5 =amwa)ados < TN

- 369 -



Linl
C, —
L[n[ M, I ;
— YY), Cpp LYy X,
Cr -jooMI,

(b)

a2 3 (a) 7I& DS-LCC 1A} & EAS|Z (b) HE 2 S
7t2|2E ME3t DS-LCC 1xt & EHAls|2

Fig. 3 (a) DS-LCC primary side compensation circuit
with conventional configuration (b) DS-LCC
primary side compensation circuit with parallel
coil equivalent circuit applied
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Table 1 IPT system parameters

Parameter Value [Unit]
L 39.89[uH]
] Lo/Ly 43 43/40.67[uH]
FAZA
S0 M 10.08[uH]
M, 37.11[uH]
RBy/Ry» 29.78/63.53[mQ ]
Liny/Linz 8.92/23.22[uH]
Cor/Cyo 392.83/151.01[nF]
Cp 42.21[nF]
DS-LCC 718 A7 Cy 113.24[nF]
Topology
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MH Ay, 1y T Fig. 6 Experimental Results and Coil Temperatures (Lp1, Lp2) for

(a) Conventional Design, (b) Current Balance Design, and (c) Loss

Fig. 4 Iy and I, waveforms for (a) Conventional Design, .
Balance Design

(b) Current Balance Design, (c) Power Loss
Balance Design
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Fig. 5 Comparison
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