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Analysis of power and data transmission of resonant coupling circuit
with load matching

LIU Qing, XIA Yong-ming, QIAN Song-rong
(School of Information Science and Technology, Fudan University, Shanghai 200433, China)

Abstract: To increase the working distance (more than 30 c¢m) of receiver of resonant coupling circuit
and get correct data from receiver, a power and data transmitting circuit with capacity matching is
designed based on frequency splitting theory. Research on series circuit shows that maximum transmitting
distance with required power is related to load impedance. And SP-mixed matching (Series-Parallel-mixed)
circuit can modify equivalent load impedance to increase working distance while decreasing some
transmitting power. To transmit data from receiver to transmitter, suitable modulation load should be
selected to tradeoff transmitting power and distance based on backscatter theory and load properties of
SP-mixed circuit. Conclusions are verified by matlab simulation. And results of real system testing show
that maximum working distance of SP-mixed circuit increases to 38 cm, up 20% compared to series circuit
while ensuring data is transmitted correctly.
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Fig.1 (a) Series circuit model; (b) SP-mixed circuit model
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Table!l Simulation parameters of series and SP-mixed circuit

series structure SP-mixed structure

R=50 Q, R=0.7 Q,L,=17 puH, C,=141 nF, C,=44.5 nF, f,=125 kHz
(resonant frequency)

parameters of receiver L,=1 350 pH,R,=6.6 Q,C5=1.2 nF L,=1 350 pH, R=6.6 Q, R,=700 Q
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parameters of transmitter same with series structure
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Fig.3 S, vs. k (a)—(c):series structure; (d)—(f):SP-mixed structure
B3 Sy XTF k e RE, He(a)-(c): PIREEH; (d)-(D):H I IRIRESH

2.2 HEEH S

XF 3 N A A AR, E O S R VR AR BT X TS S48, =110 RIANZE L, WLl
TETE S B0 SO Sy WAL, DATAT AR 4 55 B Sy OMEL, DA T S5 B K006 D 97 s 81 24 55 s ) £ o 60 800 o — e AT 2
P2, v BEL B 28 3 o R H A O R A ok LR R BEL G R L R R LR Ry, 5 R A AT R, TR
BEL P B0 5l it MOS B il T W, TSR SE M S S8, B G 28 BHL 52 B B A9 722 A6 38 2 (Ri/RR1)

Kl 4 o TSuE AR T, B R AR, MG k<0 DIFLL T, BEF MRt — LR, Sy 7EfR
R A L BELVEE BP9 R A2 AR AR /I T 4(b) mT LLEE i 2 4 f s X — 15 O

SPSP structure
0.50 . . ! - .

0.45
0.40
0.35

4 030
0.25
0.20
0.15 |/

oo
0 100 200 300 400 500 600 700 800 900 1000
R/Q

(a) (b)
Fig.4 (a) transmission parameter S, vs. load impedance R, and coupling coefficient k; (b) while k=0.05, S, vs. R;
[ 4 (a) TERALRH R, FIHRE A REK X280 So IR R s (b) A REL k=0.05 B, Sy Bl Ry B9ZEfL I £R
M & 4(b)AT LLA H, 24 k=0.05, R,E(200 Q,700 Q)F, A~ S, (EERAE # FE , XA T R & A 5 i 5 2 Ak
UF A REPE L B T R A A U R R RS A IR A IE R S A e AR v Y B 5 R R Y 8 A I 2T n 1 Y
BI Ry/Ry F(EL R 4 /N T 200 Q.

3 Sk I AL AR B A9 SE

SN R G S S BR T A S SR T A, I AT A 4 A R 5 RS Ak R S 5 i O AT | B Ak



856

AMZBMFERFRERFER

1248

B B . A ot R B o B Lk B 378 AL R L
B MR R RAILE SRR N
125 kHzo 249000 TE0F 0 BLIA 2800 % 2.

BISCHT S T I — e LB 007 20 5 i,
SR SRS, N T LRGN, 3 O T 0 2
[ 22 3o 3 0 G U U5 £ T4 o T 6 77 2 56 10 R it 45 i
fb. BAREEYILA S,

3.1 REEEHIN

B 6 R T HR ORI IR TR DR W] DT e L 25 R, & S o
o W i 24 B 1) B B 0T 7 380 AR L R R BE R Hoh, S
vty AR 25 4 5 SP-a: i gk Ui K, C,=200 pF,C,=1 000 pF;
SP-b: 1 & iR Bk, C,=600 pF,C,=600 pF; SP-c: i & i EK
C,=1 000 pF,C=200 pF. [ {H i AR 1 i 8o He ] LLIE
WIBER MR R TTR o AT LB 2], A7 DU i 5 A0 i 2% 9%
AR T 2l R B R B S VT G A L R, 4 ES >33 em
M,%%C%Cmmm,%ﬁﬁ%ﬁ%%ﬁm,%wﬁ%

ARG IR B . o, $ R IR I B FE C,=1 000 pF,
C=200 pF B}, Feit TAEREES AT 38 cm, AHLL T HECHLESRHY
31 em Z2A7, AR TAERE 2 A3 nee 20% L4 1.

3.2 HIEEREE

SR JT vl BEL 67 280 0] o) 52 BRSCHE A A L O o e BEL B 2 oK
S B RGN TAETERE o b Y 7 T A B 45 671 2 i
HL BH A A A AN BT 0, I TR R /DS A A i LA T A A
1717 3oF /0 £ 981 ) P BEL — J7 T K 3 AT 67 288 o 14 T A P R (TS 2
It A AT ), 5 — O T HE 3 A 7R 6 R i A R Y BRI

K7 v, BB C,=1 000 pF, C=200 pF. [ 7(a)i R4
ZIN (1 081 ), BEL A 5 7 0 ot X R b 1 A 5 1 i R B
o SR, BEREBEES A IG, AS [F] A I ] BELA S o e
J3E (1 22 TR A /)N o Pl T R D A A ) 9 1 I REAE 6 mV Z2
A, R T R A EE B R TR, WA T kA%

2 REIHTISE

Table2 Real system testing parameters

parameters of resonant coupling circuit

transmitter

receiver

R=50 Q, R=0.7 Q,L,=17 uH, C;=141 nF,
C,=44.5 nF, Gap:21 cm-39 cm, f=f;=125 kHz
L,=1 350 uH, R,=6.6 Q, R;=700 Q
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Fig.5 Real system in lab
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Fig.6 Voltage on load vs. distance. S:series circuit;

SP-a,SP-b,SP-c:SP-mixed circuit
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