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A Novel Compact AMC Structure
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Abstract In this paper, a novel compact Artificial Magnetic Conductor (AMC )structure is presented. For same unit size,

this structure can provide lower frequency of phase reflection bandgap. So the large size problem of normal AMC structure

can be solved effectively. Several practical circuits are manufactured, and the measured results are basically accordant to

simulated results.

Key words Photonic crystals, Electromagnetic band-gap, High impedance surface, Artificial Magnetic Conductor (AMC),

Surface wave

1 5|

i3

o6 F eb A2 IR B A — € Ot F 4l B (PBG-Photonic
Band-Gap) i1y — R\t J& 3T B A i gt At LRI 53 FRS &
e, HIES . TR, RO RN SR A R I A
FL 417 5 (Electromagnetic Band-Gap, EBG)4i#4. EBG4iH
PRI N R T S R R4 T —ANBT IR T ), 7RG L
HLAT DA EBG &5 g S B Byl 231250, sy as i), my i
Y, O AS eR S AR 2 7 T AT LA 3L s
PR 2 SR I, AT LN TR R e F T4 2 i
OV T B 38 Rk 1) P25

TR 26 [ 75 4F 2% % Sievenpiper X 42 i T —F i L (EBG
Gk, T O AR R R A B, T AR
S EBH4T # f (High-impedance surface)™, X 45 i 2 A7 1
TRFE 5 o) 7 L T A 78 PR 3 TR (I 5 07 T L By 2
PO EAHNHIER, B U0e AN SRR — A5 B I 2R T i 1 %
s TR0 BT RTINS TR T (R RS T 67 3 FCpL
2 ) AT RIAHAL SR FRCR , a2 vl AE e b, S
WG NIRRT A R AR A, T 46 e T 25 8 S S g

2004-06-28 W %1, 2004-09-13 X [F]
[ 2K 973 T RI T 2 (51307) B¢ B ¥R

2 180° (AL AR A o SX P RIREIE SEZE— 11, Ak th L& 1
i BHBUREYE, 2 AT DA H R 0] 1 TN S8 11 22 S S
FARE ZE e, T LA THT B B 1 Hh O A 5 5 SR AR 7 03
FAE B, G IR I O R R A
B X,

R FH v BELU 2 T 00 1 2 T 9Bk PO K LB G/ oy R
SE10 JE TR, AT LA S AR SRR, 5 Rk I 1 B,
7 22 S SR A P A T AR SR (R 1, T DL AT X
ol o P 1Y) 4 R X B O N U B 5 44 (Artificial  Magnetic
Conductor, AMC). AMCE4#4nJ LR TR 2 S B TH R
2RI T 0 6 7 o 34 2 o e S B A Z5R FE AL 0% 1)
JARAECH , AR AN, SR N T R R
o EAMTAMCEE W FIIFSE B2 LLIRIR N (E I Py it >R L2
LEPSINPASIE ;SR

AR TCLR 005 2R G Bk v e LA /N RS R 5 R
JIT LAAE S5 e PR At L 6 e v o o 230 % 8 ARG LB RS LS
BN vk, EBGEE K LA K IAEHE tH 1 AMC 45 4 7E Ty Fia i o
)22 DI /11 A NS 3 T I e R O £ A P A



12 )

FEENAE: —POBT IR RN TR SRS

2009

FERII T RS X0 5 R T DLSRA AR R B, B 1
X IFRE KR RPIER , SX S5 R 1K) 0 RS 2N TR AT
(e ITEE AR

2 LMt

KRB AMC g5 FRos R “7 FIE, o
Bl AL (via)eth, T R G (AR AR . SRR IR
A P 1a) PR LR T HET R, BT R S 8O
PIAS, ARG S TEE b, AR I W)
MIERTE R g0 IR S BRI JC R a(PIAH AR+ B 501
AL MR E R T 2) 0

a=(b+g)N5 L
AR AR RS 24800 b=2.82mm, g=0.4mm, it
a=7.2mm. F DAAE F s (35 38 19 1E 7 T B 06 0 RST S 400 1R
JUOERE w=6.8mm, &R g=0.4mm, JHHAKE N 7.2mm.
PR R TR S B 5 5 R A B AR L . SR FH R AR A G A
FHHC 10.2, JEREN 4mm.

TR A SO Y PR TR s W e 7T DL G 9, MG A 51
SRR ) AMC SERIARIR], AR SCA 48 7 9
AR, HEEERRKE IR T, MRS B, 415
SERI U PR AR B . SEFR RGBS AL N
C — (3b+2g)(81+82) COShl[aJ (5)
z g
Xtk R AR T
w/w=(3b+2g)/(~5b+g)-g) (6)

Hit, SRR AT LA 15% 7647« Fr L2520 b R (10 £ 3
OIHT, ARSCHR I R m LA IR A0%, oI IR (1) v i
JGF AT LA BRI B ho A, mT LA (B), X (3),
K@ . (HIE Sievenpiper 4525 H s R Y A
G HRAG TV, BB IAKGH, B UAA SO 7 245 3
Mt AT AR, JEARKE T A K.

|= 3

& 3 i AMC 12570 v iR

4

mEER

gk
ml

% ugih
|

ok

(b) &I

7

(a) THIHER]

Bl 1 FAR AMC 45k

K 2 i@ AMC 4514
3 EYHEIERSW
ST AMCEE K, Sievenpipersk ] T 520 i g A 774
M7 00 B 3 fR), S

C= V\wcoshl(aj 2
T g

L = st 3)
e e

f, =1/27/LC @)

XK AMC SR LUSCAS SR (- IR i kAT T
PIst s, DN/, A N R A a4, 2000
PIFCT SR O BOC R AR SO AR i 2. 181 4 i
AMC Z5 T AR 181 5 4+ 7% AMC 5k 145 R
FEERCR R LT, e BhR. WERTLIE, K
SR IE B Q0T I (R Bt 5 8 I €5 BIOR A 15 21 (R i B B A
— 5, IAMEL 5 IR O AR LI 4 Fros BB AR
fI£ 200MHz ZeA7, I TE A AR B8R A —EL

10 180 -
R
~ 8 ] \' J
- poe
< = 0
4 &
I = -90
0 -180 e
2 2.4 2.8
i (GHz)
(a) (e R sk (b) B I AH A &k
B4 %38 AMC S5 B 45 5
10
o K
s 8 | I g <90
6 - = XA =
) = N =
i 4 : li - £ 0
® 5 — = = —90
0 —180 TS . P
: X M i 2 2.4 2.8
Hil# (GHz)

(a) (L fioe Rk

(b) S At ek

B 5 5 AMC G547 B4 R



2010 oy 5 fF B % W o021 &
5 gﬂzgﬁ%% photonic crystals Fabry-Perot resonators with lossy dielectrics.
) . B . . o IEEE Trans. on MTT, 1999, 47 (11): 2085 — 2090.

I3 HIE T AH R (R SERR g, I SCER[10] b i U ik
L e s B . " . [6] Yasushi Horii. Makoto Tsutsumi. Harmonic control by photonic
ATT TM B BRI, ) R R AR SRl TM B T,
e e s . . S ke T L 7 bandgap on microstrip patch antenna. IEEE Microwave Guided
M LR A e it . 181 6 A IRas R, e RAS 2
e . e e _— . Wave Lett., 1999, 9(1): 13 — 15.
i BRI DL IR P T LA R AR — B, AR
[7] Radisic V, Qian Y, Itoh T. Broad-band power amplifier using
(5 AMC Zif LE 58 AMC S5 1F 15 B p LT3 PR
- N dielectric photonic bandgap structure. IEEE Microwave Guided
T 200MHz 747, {FAEHFIRIERERAN T2, M P 0
NN N Wave Lett., 1998, (81): 13 — 14.
REAT, ARSI 5 R 5 A 2 L (LIC) R He (&1
I AMC 5 R T 250 v 2, {F L A o A s [8] Marc Thevenot, Cyril Cheype, Alain Reineix, et al.. Directive
I LA B E B photonic-bandgap antennas. IEEE Trans. on MTT, 1999, 47(11):
2115 —2122.
30 -30
50 _50 [9] ColburnJ S, Yahya Rahmat-Samii. Patch antennas on externally
%: 70 @ —70 perforated high dielectric constant substrates. IEEE Trans. on
A7 &
% —90 Antennas Propagat., 1999, 47(12): 1785 — 1794.
s 5 25 3 33 —110 TR [10] Sievenpiper D, Zhang Lijun, Romulo F. Jimenez Broas, et al..
W (GHz) W (GHz) High impedance electromagnetic surfaces with a forbidden
(a) LB LA (b) |4
frequency band, IEEE Trans. on MTT, 1999, 47 (11): 2059 —
K6 TM BEA AT BRI & 25 A
2074.
6 é’-’%iﬁ [11] Yang Fan, Rahmat-Samii Y. Mutual coupling reduction of
‘ microstrip antennas using electromagnetic band-gap structure.
AW T —HMHALN AMC 451, giTES % )
. . IEEE AP-S Dig., 2001: 478 — 481.
AMC Zif B A A A, ﬂ%%a&%&%ﬂ@mz%fﬁﬂﬁmﬁéﬁ _ N
. o L _— » . [12] Li Z, Rahmat-Samii Y. PBG, PMC and PEC surface for antenna
PR, AT T O S SR, SRR R R L ) )
o . . R, applications: a comparative study. IEEE AP-S Dig., 2000: 674 —
FIE RO AT DRI BUR A B e i, — i35, i Bt 677
L T ARG 15% 7547, Ak LA SO k358 AMC ' ) o _
N [13] Yang Fan, Rahmat-Samii Y. A low-profile circularity polarized
SN IR RS ) )
curl antenna over an electromagnetic bandgap (EBG) surface.
5 % jC ﬁk Microwave Opt. Technol. Lett., 2001, 31 (4): 264 — 267.
[14] Laso M A G, Lopetegi T M, Erro J. Novel wideband photonic
[1]  ‘Yablonovitch E. Inhibited spontaneous emission in solid-state
band gap microstrip structure. Microwave Opt. Technol. Lett.,
physics and electronics. Phys. Rev. Lett, 1987, 58(20):
2000, 24(5): 357 — 360.
2059 — 2062.
[2] Smith D R, Schultz S. A new type of waveguide structures with
. . B B, 1976 FAE, WA, NFH T RIARE ST
photonic band structures. IEEE MTT-S Digest, 1996(2):
WS,
911 - 914. e
=TI PR e, [, T LI ESuk: .
[3] RadisicV, Qian Y, Coccioli R, et al.. Novel 2-D photonic bandgap B Fo 1979 S, WL, M T Bk SRR
Sty e
structure for microstrip lines. IEEE Microwave Guided Wave Lett., 57 B,
[4] Yun Tae-Yeoul, Kai Chang. Uniplanar one-dimensional REE 1977 4, IR, MO T s AR R e B
photonic-bandgap structures and resonators. IEEE Trans. on MTT, 7.
2001, 49(3): 549 — 553. GG 5, 1965 A, R, WL, AT HARERE.

[5] Beaky M M, Burk J B, Everitt H O, et al. . Two dimentional

RN e N ER 7 e T



	一种新的紧凑型人工磁导体结构 
	A Novel Compact AMC Structure 
	 
	1  引言( 
	2  结构设计 
	3  等效电路分析 
	4  仿真结果 
	5  实验结果 
	6  结束语 
	参 考 文 献 


