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Research on transfer method of simultaneous bidirectional
wireless power and full-duplex data
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Abstract ; Aiming at the problem of full-duplex data transfer demand of bidirectional wireless power trans-
fer system, a induction coupled bidirectional wireless power and full-duplex data transfer method based on
bilateral LCC compensation structure was proposed. Firstly, a structurally symmetrical bidirectional power
transfer channel based on a bilateral L.LCC resonance compensation network and a fully controlled H-bridge
power converter was designed. Meanwhile, a full-duplex data transfer channel was developed based on
the high-frequency carrier series injection method. Secondly, the system model was constructed, and the
power transfer characteristics, data transfer characteristics and the transfer interference characteristics be-
tween power and data were theoretically analyzed. Finally, the experimental platform of simultaneous bi-
directional maximum 120 W wireless power and 100 kbps full-duplex data transfer system was construc-
ted, and the dual phase shift control strategy was used to switch the direction of power transfer and
change the output power, which realizes the stable data transfer in the process of forward and reverse

maximal power stable transfer and dynamic switching of the power transfer direction, and verifies reliabili-
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ty and validity of the proposed method. Simulation results on actual wind farm data validate effectiveness

of the proposed method.

Keywords : bidirectional wireless power transfer; bilateral LCC compensation; shared channel transfer;

phase shift control; full-duplex data

0 3| &

TJogk HLBEAE B ( wireless power transfer, WPT) 4%
ARAEA S HIAF TR, A RO T S St i
KT REIWL BT S B AL S AR RZ 55 1)
A IR | T ORI R B B, IR 0
RIS A REEST S B a4

55 B ) T B RRAL A LU, XU1e] JC 4 L BE 1% i
( bidirectional wireless power transfer, BWPT ) 528 T
HLBE R 50, 4 i 1 HL U5 T L A E) 1Y e
ACHR I RE , 76T L B A5 HL BE AT [0 5% oy e S BT LI
ML TR ARSI T BB IR IR
BORM PR TSR &, B R g
FIE Ry o3 A At RE BR T i BWPT 4R 2 5 11 [
(18 < ) WA SELA ] B, 7 70 T e WA o 1o o) v, o4 [ 45 1
AEVAZE ML AL Ty, DAy R A IR o ) vl FE LA
e AR 3 —HILAR AT A7 OP- i R B AR ), 1 ik
frr g EdE” ) BWPT HiAR S Jo 2k At BEE ) FL B
G3 LB O — 2

BWPT ZGE AN ZER i 28000 X [w) L BE A% i,
T WEEAR o S BRI () 20 5 92 B st LA IR R &
AR R, PESERR R A T
SR B A 1K i e W 2 1) A 0 5 AR B A AL
M H o1 T BWPT 2 48 [W] — i B mI 4 Oy i i 2% 3
it SCATAE R WSty , 30 250 S5 I 4 WU TAR Stk . 191
T BWPT F45¢ 114 [7] A5 2 i A 5 22 [a) i >R 4 it )
TR 1 H, s H R L Bl 7R o 4 5 L T
P, 8 A 306 i 14) P, s P R 000 5 R A o P 3 SOC | T
PSRRI AT SC WY 25 B TR BWPT R4
WA T IC 2 B 515 % [A) 20 A5 i ( simultaneous wire-
less power and data transfer, SWPDT) £ K | ASZHH,
RES 15— 1 m AL Al 4

B o LT L RE AL B ) SWPDT 4 AR B ifF 58 ¢
/b EHI 3 AR v A B ) L RE A H Y SWPDT 4R
o 4RT SWPDT FR %5 3 EAF AL W Fp SE 3y 58 . 38
10 N NSRBI B S W R 1B B NS W L L
RELH WML EAR TG M L, G 4G L AR & 4
B ICER A BT (W A/ Wi-Fi A5LH0) | DL ST ST

5L BsAS . X FP 7 T LAAT R bs 8 T4, (1
WEERIN T RGARB R B, R Wik 557
W OO PN -

YT Ay B A R B AR TR —
FRE LA Y B — {5 =2 38 T8 1% S he AR PR H: b 25400
PN R SWPDT 40Uk AR 78 #5 BER
Wt A AR I A U T R GAE R S 1 ]
R, AR R R B A 22 5, AT R A3 S HL R TR R S
AT VR R P AN S A A L RE VR T B R v 45
il L BE R MR {E AR R 7 1 S EC B AL S IS 5
A H PR B 2 i A A PR T TR S AR i R K
ANV AR A ) R S I R T R R 2 AR
R 11 pe AT It R o S Y A PR BB T P A S 1
BN FLRE BN 22 B BR 1, I ELXT AL e 1% i 52
QU2 NS s =73 il 5 o = 1 S 0 v ] R
SCHR 16 ]y fif e F BB 3 38 15 5 1% i o 318 F1 L e
TR AN E L B T —FOSUE IR 2548, H RE 15
SR FHARATTIR I LA ] 6 S 450 6 15 K JER 3800, i 45 =
A e DU 32 v A Ok £ T d A5 R, SCHR[ 17 ]
P T —FP LT S/LCC IR #ME SWPDT R4,
SEPRT S A R P AR TR/ FE R TR S Y
T, SCHk [ 18 ] &1 X 1 BE 515 5 Z 1] £ 4 n]
30 3 ) g RS A i S TR 43 ) SR T 354 ,250. 6
63.8 WhirtHZI# T 19.2 .38.4 115. 2 kbps {5 5 [A]
oAk . SCHR[ 19 ] BF 0T H B 326 o 5 42 e iR 4T
A XU TR AT R Bt —Fh T30 Ha BERA 5 2k e
(W TCLk H B S 15 5 R DA% i

FEXF BWPT 2 45 Hh S 30 2y R 42 i) LA 5 A% Hi
(18 DG B F) R, SCHK [ 20 ] X5 80 LCC i8R X 4% 11
BWPT RG4S T —Ff Ot 1k 118 X0 4 AH 45 1l 3R s
R A A R AR 7 22 L A IS
T, LT TE TAEE R N LRI OG, SCHR[21 ]
BT R > A e F R R VA ) S T R ok
HLBE 515 5 W20 A%, >R JHRH B8 Ik i 1] i 5 AR 4 1
FL BEA% 55 1 5 R ] 38 2 A D M L 2 I F PR R
H AL 58 WU S (H RGBT R 4 (5 T 15k

XL I TCZk HL R A i 3 49 HE e ik 5 2 A0y 5 2



40 B ol 5 #&

il & 4R 5529 &

e 5 RS E WS A2 5 A SWPDT 42
AR R] B 1] By BEAZ B 2R 48, DR O R 75 — T 45 4y
i B MERERSE 1Y XL BEAR [R) A0 A& a7 i . AR SCHR
M EE T XA LCC iR AME: By B o4k FL BE 5
RXTAG T WAL T E  HE TR0 LCC i PR A
P2 A 4R HOR A0 F 45 A8 BT T X R Y 0w v BE AL
FaIE A |, Fe AR /N B T) H R V)48 B XA 5 1%
I, a8 2 OUEE A% R 428 ] 52 B R 8 L BB AL i 7 )
DI 5 AN R) T 00 T Zh 3800 8l 25 0879, o i B B 4
(amplitude shift keying, ASK ) ¥ il {15 5 18 1 & B¢
AN LA S RE f il 1, SCI I e 5 20T
G A AR, R RS S 5 R E TR T Y
AISEPERIA BLE

1 R%G%EWM

BET R LCC AMEE Y XL a) TC 2k i g 5 4 3T
EReACIBZ 2 e R st -3 s DS NERT N IR S N Bl |
FLBEAR Vs a0 A RE AR A | D I 30 3 R A £

2 FE PR IE R 055 K3k 5 o 4Lk, L
RGEEMMNIE 1 PR, TR RE A 28 53 3 4
FERIYPRAE Q ~ 04,05 ~ Q41K HTARRER
M) Fi, BB A% 4 R /IN5 7 T, 7 PR I 1) % H B i i A4
P dsAb T AR R AR g A TR AR L AR
R IRAE A A T 0 AR 4 25 b T AL B S, I i AR e g
AT, L, (C FC L R B LCC AP Y
2L, (C, R CL LRI LCC AME M 45 L R L 53
SRR PR T /5 R B G MRS DL B
B, Uy B U o 53 5 E R SIS S8, Ly Ly,
My Rl Ly, Ly My, 535908 TE 1045 5 & 3% RNz 0 A8
JERS Ty T B A BRAN B Loy Loy My 1 Ly
L Mo 53 500 SCIIE 5 &3k MRS R A% T,
T EBRERE, C,, . .Cpfl C,, . Co, il HIE
F M Rk A Il B M LAY € L, TG
Ly, 53 IR BOE R )45 -5 B2 Ui Il 8% 7Y LC 166 BHL itk
[ S 1 S B S B S A K R= s L b
HLBH, Ry, Fl1 Ry, 43 M IE R I {55 B2 LB,

..... JEH L REZE A —Ef F3h A s
JEAME maHLH RILAME
gé’} o o3 wé’}
i, i At ¢, L *
u‘7\ = =
—[m=]
EmfEe g
RS R%
<—{ : F‘? W "~
5 S
R S

1 ETWaLCCIMEMMEmELRBESENTESRSERRS

Fig.1 Simultaneous bidirectional wireless power and data full-duplex transfer system based on bilateral LCC
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Table 1 System parameters

28 BufH 28 Bl
Ly ,Ly/pH 50.6 Ryt Ry’ Q 2.5
Cyy,Cy/0F 69.29 || Cyy/pF 633
Cpp,Co/nF 51.63 || Ry R/ 300
L,,L/pH 103.5 || Cyo/nF 2.27
M/uH 58 Ly, L,/ pH 22
Lon/Laa/Las/ Lyw/pH 10 C,,/pF 800
My /Myo/Mys/ M,/ nH 9.9 Cyn/pF 288
Lau/Lan/Lag/ Lau/ WH 5 f,/kHz 85
My /Myo/Mys/ M,/ pH 4.9 || fu/MHz 2
Ve, Vs/V 60 fin/MHz 1.2
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