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Fig.1 Equivalent circuit structure of WPT
system based on voltage source
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Fig.2 Architecture of wireless charging system

e TR 3 R R 2 55 F R A LCC S5 M
Shy £ P[] #0320 A 3 IR e 22 435 ) 7 L 3 B B
K LCC 2548, 76 R f B R S 4549, Rl 51 A
PIAFER S, fS, Fl—AFh TR 2R Coy » X R B3
PEAMEE S5 A FE LCC F S P Fh &5 ¥ 22 8] #F 47 1 462,
M 2 AT T S, S, S B A, B A R
S5 LCC, MIF3E S, AS, ¥TF A i, @l i1 ) #h2
5k R S,

LR X6 19 b 45 4 10 R B WD 2 1 R AT 0 #
2.1 FEEIRAMER L S AT

2 JT 7w (R 45 A8 v, s 2 3 AR PR YT, R 3
WeIEAT o M, b kR 2 v s Y 45 R H 1 A
;A RE AL R,

MBS A B AT AT LLE H L TR B R A2
K LM CoAETFERESE AR AL P iE R 1
SER RS 1.1 Rl A, M R G TAE AR o
W w=1//LC., Wt 502 B I, (5
fH 2 ARPE ORI T, FIE N .

[T, |=— (10)

2.2 FFXR A G EDIE R AME R 2 5 A

HE 2 s E IR S S, A
R, B 30 6 26 0 B PR A R S AR A2 s . BT
R G b e (9 00 3 AR A e A

j -
=
&

Al A 3 V) e se e AR G AL B IR A R ST R LT

Rezﬁ (1D
T
w N FR G TAE M 26 R 8] 1Y B M 7E L )
REERIFTF R B S RRE PR L, I
LI, Coy s Coy s Loy JE B LCC 1S ¥R A0 2% M 28
IS B L, #Coy SE R RN LR Ly, o R4
L1 WHAH A YS Ly 5 Cotti B w=1//LCoy
fof o f R B f R IR T, (A RS H A HL R TR £
WS B A5 PR R L AR S () A= (1) T
B M T, B E R
1, =M MU (12)
Lw wLyLy
2.3 FFEFBEEIBIEIRANME M K5
M2 s BRI R S, il S, T HF
FsF o I 300 91%) 55 2550 FL O PR A B S A TR A3 T GBS A
A3 W, 2R B R L, SRR L, 4 A R
Lo »AMEHEE Coy SEMABE Co, M E Cy , H
L,=L,+L,
11,1 (13)
Cw Ci ' Cu
MLy H CoplBRTRETAEMMNE 0, /) 0=
1/ /Lo Co i UG Loy 52 C 414 5 W5 A
A2 HEE 4 AT, R, ILEF R R, 1Y
R U, SREEE, B3 F= o) ar s, i
m U, BIEN .

MU,

U, | = I (14)
<11
FR A 2 (LD WA B s 2E Coy B 1E R
w2(142 +142] )7,7
(/21

2.4 BlIBERINEMEEHHHHERESNDH
HIEEEX RN EGIEE

FHo1.4 19 .2.2 1R 2.3 39 B9 o0 i B X (9) ] AT,
T A ) 32 DA I T e A X ) R S R A S D) e B
Bk f R e AR AR Y AR R 2

TZI (16)

CU(:ZQ
W 13) . KA A 6), /T LI E H &
IEIRAME K SEL Lo Loy »Coy » Co IUMH,

3 KWIIE

KT B AE PLE Ay A A OE B e, RO B s A
RASFHIRINAESHEET —EEHRE B 8 A,
{HJEHi 340 V ) WPT 24, 8028 B % A

http://www.aeps-info.com 139



2017, 41(23)

Ad TR,

R AHBIER 220 V. IEFRHEME 1 B,
B EE 8 A A4 B EH &/ 300 V&
Wi B B K 340 V., HE b S5 %0 BH AR kY R
37.5~42.5 Q. FLHEI 2 By B, 4EFF 340 V {HE
FEH L R R 8 A B A /NB /N, AR
1.5 A, HL A SF R B AR AE Y 6] ol 42.5~226.7 Q.
S50 R FH L B 2RO R b A F e R AR A Y AR R
FLBEL & 2R FH 21288 0 B 430 B i A R i 1 ) 2 2% 3
ARG FR R R E B P R MOSFET /B R IF % S,
S,

ST AR ES A AR O SR A, W
Lo WI{EMS K T RIS ME. R 23.5 pH. i 1535048 25
BB 2 55 e 0 AR BN ST B R aE Y, &3
Jr s A E A R AR B R R U, R L
ARG I, BT, Hd, K 3 J i ny 5
SCFELBHA 38 QAL HL A 8.11 A&l 3(b) Hh L
M AFRC R R 42,5 Q, SN 8.13 A, SLHLH
WAL RN 0.24 90, FEARLEFRHE E .

I
Uiny 1in - = ﬁ " "
Uin
I !
Uy !
t
(a) R=38Q
I
N an
ey 4
1 Uin
I !
U, !
1
(b) R=42.5Q

3 EREATHREES 38 QM
42.5 Q B SIG IR T
Fig.3 Experimental waveforms when equivalent
resistance is 38 © and 40 Q respectively
in constant current mode

B 4 BroR o fE A ST 9648 25 i R R UL
W L TR U, e, Hrp, B 4
rRoE A ZE SR BE S 50 Q. FEHLEL RN 341.2 V;
B4 (b)) e i 1) 8 SR B 170 Q. FE L R
343.5 V, L HL RS E R 0.67 260, FEA CRFFIE AE .

140

- HEEFE -

t

t
(a) R=50 Q

AR

Uin’ ]in

(b) R=170Q

4 EERATEHREEZR S0 QM
170 Q B B SE 56 i 7
Fig.4 Experimental waveforms when equivalent
resistance is 50 © and 170  respectively
in constant voltage mode

M R BEA R R 340 VR, AR I TS
P AR 2 o i 7 RS SR AT DD 4 L R B A U 45 i RD
Yl 5 (s I L L RO M D R AR e bR n 3% 1 r
TN HH U s Lo » P 50 51 7R i A LR 48 88 3
) R B IE (PFC) J7 B9 1 9 Hir A L HL 3
V13U it s Lot » Py 53 3 378 8050 ML FL R FLIAE
MR, g, Rm REMCR. VIR, 5 8 K
Wk 340.26 V 1 339.25 V, A8 4k # K 0.3% ., AL
B R R G E I e A A X e T R =S D e
13 L R U B AR /DN RE A O I R A IE R FT

1 REEVHRITTNYGRENRE BENENYE
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efficiency before and after switching
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Abstract: In the process of wireless charging for electric vehicles, the constant current (CC) mode must be changed to constant
voltage (CV) mode immediately and smoothly in order to ensure the safety of batteries, which always needs wireless
communication between the primary side and the secondary side and complex control methods at the primary side. This paper
proposed a method automatically and rapidly changed between the CC mode and the CV mode by changing the resonant
compensation network at the secondary side without communication and complex control process. Additionally, a method for
designing the parameters at the secondary side is proposed to ensure the stability of the battery voltage at the changing
moment. By an example of changing from LCC-LCC to LCC-S resonant compensation network, the proposed design methods
are analyzed and verified. The experiment results show that the output current and voltage with the change of load are almost
constant by using the proposed methods, and the process of changing from the CC mode to the CV mode is stable, which meet
the charging requirement of electric vehicle.
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