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Design of an impedance measurement device for magnetic coupling resonance coils

KONG Yipeng, HUANG Xiaosheng, LIN Shuyi, LI Nan
(School of Information Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; A portable impedance measuring device based on the measuring principle of vector voltammetry was
proposed. The design principle of the impedance measurement circuit of the coupling coil structure in magneti-
cally-coupled resonant wireless power transmission was analyzed. The impedance of the resonant coupling
structure was measured by AD5933 impedance converter controlled by single chip microcomputer, and the mu-
tual communication between LabVIEW software and single-chip microcomputer system was realized by serial
communication protocol. Experimental results show that when the coupling coil works in the resonant state, the
relative error between the impedance measurement value and the theoretical impedance value is 2%, which
can meet the design requirements of most coupling coils as it is cheaper and easy to carry.

Keywords: single chip microcomputer( SCM) ; LabVIEW ;impedance measurement

W& BLo BOR K (Al s i BT, RZ— o REARBS 2 M B BE RIS G0 455 S Pl A

IR VRl 4 25 R 37 55, To 4 v R AG g B R
( Wireless Power Transfer , WPT) 15 8| T ¥z

F, o R R Jo 2k i BE AL a7 U A B T IR
TeLk HLREAL 4 7 ORI AR A S 3 T %
ARG IEIR X WPT RS, AR G A B LR
KRB R GG i DR AL R R, RS &
SSRGS G IR WPT BF58 1Y SC B4,

Wk H 1. 2018-08-26

%HWJZIE TESER R A bR 1 7 ELAR R
BRI S L Pl FE 2k Bl R BELATC , #A5 IRIRC,  Jo
DAIRICRS: | i i 200 o v A S e X R 5 2 T DD A
S I 2 2 Pl A 552 P o, DA T A 00 2 P R
HERRA B2 8, PRIESE I R R . H AT, 13
b 88 LR 4 4 [ S BELT I A A N R

W36 A2 BEAE , H A HEAE B N A H B[R]

FHEWH . BRARB#IESTRITH (51607039) ;#8284 B E T RHEIH (JAT170371) ; f848 TR BRI & R 4

(GY-7160122)

—AEE R ALBME(1992- ) 3B RO BUERESEAE  BFFE D5 1) T AL R DR e s

WAEMEY . FE(1986- ),

R, 8 BE5E 05 1) TEZ L REAR R BOR R T L TR



5 6 ]

FLEEMG, 55 —FRBHE & I R R R S5 A BT I ke B B0 T 567

B BUEE LA, BRI S R Be e SRt R B
A0 A, AL X T [ A — B T 4 AN 7 Y S
5w oM X LN 5 5, T LA TCIR A T
e M

— P BHAT I £ 14 T R Ay Sk BRI T R
B R RAE, SCERL 6 ] #2101 AR A
SRR X TR AL i TR G A
S B AE R 2R TR AT AT 2 AN B S R PR
Dt s SCHR[ 7 48— R ik BT 7 ¥ (27
D AR T 5 | SRR LR I 0 T T AR, HER
PRI AS 2 SE 30 5 SCHR [ 8 1 25 B 43 1T Lk JLAp
Dy AR B A O Sk A5 4 R O AR I Y
3 A7 Bl 10 kHz ~ 100 MHz, [ Bf-to /i 5% 2 ) &
Hd

25 LR RGEE TR AR ) o SR
K H AD5933 AE il e, BEH A A/D (R
FHUER 450 v, R B AL RS D Rg B
A5 2] A B0 38 8 1 LabVIEW $KF7E PC Ui B
71 SC I S S | AT SN B R
1 RFBEEZTAR

ARV B B BT 5 ek R Bk, Rk
P JF AN 1 R AR TR AR
it FL 3 2ok I BELAE , S L BEL R 48 A IB BRI
Rasth e, 5 7, /Il %, RIS SRR
XFA SRR SE B LV e, 2, v, LV, &
wr.

- VoRrer
Z, =
‘ v,

Az MR B, V, M ARERE, V, &
Hi R R

E1 XERREZNEFREE

Fig.1 Schematic diagram of vector voltammetry
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Fig.2 Basic structure of the system
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Fig.3 Internal structure of AD5933 impedance
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Fig.4 Flow chart of software design
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Fig.6 Measurement interface of the host computer

4 HENIZBREHESHT

4.1 BARZERRMBEEIZIT
H HTRER A IR X WPT RS R HERE & 4514

BT Z R0 2R, 5 UL A . (BT S 1 e 445 4
FETE - T MR BE L5 4 , 28 [ E T 45 , 5 B AR AL 1 5]
7 R WA B ANSYS K s B RE -
WENESS Y 5 ELIE T PR, Lk R B TR AR
P, SIME S (5 B RS T 2T 18 8 110 4 A L T X3

v

9ME%E‘-:"—=§%-E&E

é’fzﬁ%ﬁﬁ@

7 BELE 2D HEABER

Fig.7 2D simulation diagram of the coupling coil
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Fig.8 RLC series circuit model
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FE I FER LA/ R LR/ FHAUE - B0 FHALE B EE AT
wH nf Q Z,/Q Z,/Q) e /(%) ©,/(°)
15.56 385.30 20 20.07 20.23 1.233 6.52
17.76 337.57 20 20.06 20.25 1.823 7.23
21.85 274.38 20 20.04 20.23 1.324 8.24
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30.37 197.40 20 20.16 20.42 1.280 8.15
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60 351.80 20 20.036 20.135 0.51 5.60
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