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Fig. 1. (a) Schematic of the WPT structure; (b) schematic
of the AMC unit cell structure.
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Fig. 2. Equivalent circuit model of the AMC structure.

B3R 43 i HE5 RE, LN A
AMC G548, S RIZENT I TG AMC 2544, & 3 4511
T K& 4 B R 2 U £ B A AMC 45 # R G
AMC Z5HE BRI I S AR RIS DL A X LRI, s
IV 1) 2 558 2 B R A 2 BBl 2 1] #E 5 Ok 30 mm. M
K 3T LAE S, HPRIR 27.67 MHz 4 H 3L T %
FEAE, Sy K F T 60%, 56 AMC 45 44 i} 1)
Sy FHICAR T T 40%. & 4 25 1 T K52k BB RN Ik
LRIEITEA AMC S5F TG AMC Z5FRT S, BERE 2
BALRTESL, FTLLES], A AMC 25K S,y
T AMC ZEHIY Sy BEARERER = T 40% 7oAy, 7

214203-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 68, No. 21 (2019) 214203

KT P A R B B 2 10 mm &b, Sy, i85 T
74%. S48, MWK 38 0] LI B, BTk
T AMC g5 i AV, i 3l m 24~
WE(E. BFIIE, InA AMC 25319 WPT R%t, o] DLt
T2 R Re AL . [RIAT, AMC 2548 b A iR 4R 45
FA] DB B SHCR AT, FE IR A4S
B . AHARIG 7 () S5 B 5 BE L B L0 e B e,
I R L2 () AR IR AT i B K I S 4K
HA SO AT LA 70

HE /MHz

B3 i ERCERE
Fig. 3. S5, plot from the simulation.
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Fig. 4. S;; as a function of distance from the coil obtained

from the simulation.
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Fig. 5. (a)—(e) Side distribution of the magnetic field associ-

ated with the five resonance frequencies shown in Figure 3;
(f) the side distribution of the magnetic field in the absence
of an AMC structure.
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Fig. 7. S;; plot from the coil obtained from the experiments.
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Fig. 8. Change in Sy as a function of distance from the coil

obtained from the experiments.

SEER 5 LA AMC HYBRICELZ , [R5 3R
BITZ B AR S, W2 Z IR R
S P 14 RS /D T2 B TR O R G R A
FEAE B IRALRE, RO R R A R BT 2 (A
MR G, T LU R R PR L 20 2k, I (E A
SRR AMC 2 07 B8 50 B IR T
Xof IO PR AT S5 A g (B 2. X CST 5 H T A itk ik

TIEIE, 7Em# AMC 1 WPT R4, 4 AMC
o B R F A R IR — S L RHL, 4 A BB R/
BF, FTLAAR 3 Sy WA ECER Dk /L | G AR A 25
24 BRI, AMC RAPE PRS0 2% s B
PEATEIE A 07 L85 SR 9 FroR, 24 mzk fa ki
0.01 Q Bf, H Sy, Mk 5LH 1 Sy MR A0
VT MINERHE R 3 Q B, AMC FFE AP

0.6

— HFH0.01

057 | TER

0.4

0.3

S21

0.2

0.1F

0
20

ﬁ%/MHZ

P9 I R B AR B I A 477 LA
Fig. 9. S5; plot from the simulation of each chip capacitor

with a resistor in series.
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Abstract

In order to improve the efficiency of wireless power transfer (WPT) system, the spatial fields are regulated
on a two-non-resonant-coil WPT system by hexagon artificial magnetic conductors (AMC). In our
configuration, the AMC is located by the side of the two-non-resonant-coil WPT system and close to the
transmitter coil. The AMC structure consists of small hexagon copper patches periodically arranged on the
dielectric substrate. Each patch is grounded by a via passing through its center hole. Chip capacitors are
soldered in the gaps between the adjacent patches. We can design the working frequency of WPT system
through the capacitance of these chip capacitors. The results show that the electromagnetic fields are changed
between the transmitter coil and the receiver coil in WPT system due to the introducing of the AMC structure.
There are two main reasons. First, many resonant modes are excited by near magnetic fields on the AMC
structure. Second, near magnetic fields are shielded by the AMC structure. The wvariation of space
electromagnetic field improves the transmission efficiency of WPT system. When the working frequency is
27 MHz and the transmission distance is 3 cm, the experiment verifies that the transmission efficiency increases
by 22% in the WPT system with the AMC structure compared with the WPT system without the AMC
structure. Simultaneously, the transmission efficiency is raised by 25% at different transmission distances. The
simulation results are almost consistent with the experimental results. There is a little difference that the
number of resonant modes is different between the simulation and the experiment due to the resistance loss of
the chip capacitors in experiment. Therefore, we correct the simulation results under consideration of resistive
loss. In addition, the excited multiple resonant modes can supply multiple and adjustable working frequencies in

the WPT system with the AMC structure. In practical applications, AMC is low in cost and easy to implement.
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