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Research on Synchronized Transmission Technology of Energy and Signal in LCL-S ICPT System
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Abstract: In order to solve the problems of multi-coil structure, low signal-to-noise ratio, coil decoupling
difficulty and circuit complexity in current inductive coupled power transfer(ICPT)system, a method of energy and
signal synchronous transmission based on LCL reactive power compensation network was proposed. According to
the characteristic that the voltage gain of LCL-S ICPT system will have two extreme points when the quality factor
is large, a method of synchronous transmission of energy and signal using FM modulation was proposed. Finally,
the correctness and feasibility of the theoretical research were verified by experiments.
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Fig.1 Circuit structure of LCL-S ICPT system
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Fig.2 Equivalent circuit diagram of ICPT system
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, when quality factor O, takes different values
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of system energy and signal
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Fig.6. Demodulation circuit

2 R EAL

BT SCHTA , AR SCR IR i 14 5 206
G IR B P T R S S S R AL
o 207 5 RE S SE LAY I S S 7R AR S AL R
SO RER I IEH A5 . A/ DNIRE X RGL AR
RCA AL A R PR S0 A (5 1% il Pk Xk 28 2 4 i 2

R BBCRBIR o
YRGS BB TAEIR N oo, B, RGN H]
WA AE T PRARES , AT

, ' M? Uu ., /M’
Po:Ipo X R =( 7 )* % R
eq wO a eq
w, M?
: (11)
— ch
Mo = Ve
+R,
R,

AP 1 AR L T AR IR oo, IS A4 S50 4
2Pl HEL IR 5 P A IHE N A B 1 D3 5385 o O BRI ) R
GUBCR 5 R, R N B

ARG L AL TAEBURN o, I, B R &E
AR AR i B SRR B R AR IR, AR
TR IR

. U,
i=

b 1
jwlla-l—

|
+
! jwle+(a)lM )2/(jwlLs+Req+1/ijCs)
joMi, R
jwlLs+Req+1/jw1Cs “

jo,C

=
jwlepl |2

jwlLs+Req+1/jwle “

ja)lLs+ch+ 1/lecs

m=

| |2Req+|[.pl|2Rp

(12)
A 2, S B T AR R oo, I Y D30 i 5
LRPE LI 5 P, o T B 1 T3 s S R Y R G
ME—~HRESH N US20V, L=L=100
uH, C,=C=0.633 pF,M=30 uH. 4 REIERIHR
£=20 kHz, Wl f,=1.6 £,=32 kHz, 2 i RG AW
Tl TAE AT 2 G0 3 ) 238 B 3803 B 4 0 B 28
R AR S an &l 7 R o
7 Ha] DA AR S LR RGRe 7 T
VEFARZRST N w, Ml o, B, 2250 B 3 35 5 L3
W 25 i AR A AR B, B0CY RG T AENR R o, B
R Gk DR B IRINR o, BRI K 1RG0
AT/ NIHIR T IRACRAL , 7 7 R BR B
I R AR A 5 (HL 2 PR R GERCR
BTN RER) . e n] A A SCHE B SE T LCL-S
RUICPT R 4L he it 5155 A DA% 5 Iy s BA IE i
PEFA O, BAEAR (55 I IE A i R Gt
121



W AAEF) 20204 £ 5045 F 124

B S LCL-SHICPT A% T 52 5 R T MBI A

TR T R DA P L NS 2R BRI

I 1
0 20 40 60 80 100
Req/Q

(a)ZR Gehfy H 2y 4 Bl 0 42 1L
100

0 20 40 60 80 100
Req/Q

(0) R LA il B 2 Ak

BT FRGE2 B0 AR Hi D25 R 2003 bl 7 ) A A th £
Fig.7 The output power and efficiency versus load curves

at two operating frequencies of the system
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