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Design and Analysis of 3D Isotropic Metamaterial Bulk Structure
Using Thin Wire and SRR
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Abstract

In this paper, we designed and analyzed a 3D isotropic bulk structure consisting of thin wires and SRR's(Split Ring
Resonator) with which the permittivity and permeability can be controlled at the same time. For the 3D isotropic bulk
structure, first of all, the geometry seen by three main axes must look alike. Thus, we adopted the orthogonal thin
wires and symmetrical SRR's. As a result, we constructed metamaterial bulk structures of which effective relative
permittivity and permiability are about —0.6 and —1.5, respectively. Its refractive index is about —0.95 in each

direction(z, y and z direction). The computed Brillouin dispersion diagram also showed that the proposed structure
is almost near isotropic.

Key words : Metamaterial, Thin Wire, SRR, 3D Isotropic Bulk

I.M B © thin wireZ7} B & o9, o]= 1996'd o Pendry7}
plasmon ©]&& o]&3t] F& 4 &3 thin wire
Z Aol #AE FHSAT. 187 19990
+= SRR(Split Ring Resonator)S ©]-&3lo] &9 T}
£9] :r"fﬂ 7}3%13 AFsaal T3, 2004130 =
o] F & A%s 9 e FAEE F

# < Metamateria( MTM)ol| et 77} 2
A= 7 oH 1 Metamaterialo] & 24 7]
A Be =9 FHEH S -4 —,—z} 2 019

TAstE 7ot 59 %

ol

=2 ey

PN o T nE
2

Gt

fru

o
—4d
8:)

ol
r1r
-

[
=)

W ZXH7E&F)9] AQeR Ao AYS wo 88 ATUNo. 20100027006).
! 97} - 23} 8tZ(Department of Electronics and Radio Engineering, Kyung Hee University)

=% Hd : 20110721-108

- AL A 2 o] A (e-mail : bomson@khu.ac k)

FASELA :2011d 99 20

}=J rir
r>4

919



HE

H

BHIRSEHINGE 0 E FIH W1F IS

Aol P&k P27 H&%ﬂaigni, 71 9ol thin
wire®} SRRE 9] A

o]
Ae T2 #Hd 04:[1—50] SERS AR
= o A= thin wire$} SRR 3D ©d A :[Lz

II. Thin Wire2t SRR +Z =4

I 1(a)T thin wire®] @Y A L2 & HoFH,
9 1(b)= SRR @Y A FXE HoFth

J9 1% 22 F+24A & &S dad
o) xd8E & gyl

2

w

_ P
Eeff —60(1_—w2)

(2) Thin wire®] +%
(a) Geometry of the thin wire

) SRRY +%
(b) Geometry of the SRR

T2 1. Thin wire®} SRR +2
Fig. 1. Geometry of the thin wire and SRR.
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Fig. 2. Results of the thin wire and SRR unit cell.
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rectangular SRR.

detel 19 1(b)e] 93 SRR 1 3(a)% 2o
SRRE AR&-3t5ith B &, 3D bulk 730 A

0.25 mm, lﬂl chip capacnor-: 2F 0.2 pFO]‘ﬂ,
capacitor®] loss= A& 8kA] FUth Algd oA A
3, o] A9 ezt o oF 9 GHzE oA
9l %ﬁé SRR 39} FAHSH Q#—% Heldh 19
3(b)= ool A 9% SRR 729k AHZHE SRR
T2 AAE B Aol

IV. 30 S4d Buk 7= A4

N
ol
)
)
il
2,
et
=
=
=
(¢
to
2
-
N
i
°

&3t
4 AS AABH 14 4()
3D @Y A FRE HAF

o

922

=
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(a) Geometry of 3D thin wire unit cell
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(b) Geometry of 3D SRR unit cell
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Fig. 4. Geometry of 3D unit cell.
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Fig. 5. EM simulation results of 3D bulk for each di-
rection.
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