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Metamaterial Structure Miniaturization using Double Strips
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Abstract

This paper is presented on the metamaterial structure miniaturization. The proposed metamaterial
structure consists of Split Ring Resonator (SRR) and double strips. This compact structure can exhibit the
negative magnetic permeability property that cannot be found in nature. Using double strips with the SRR
enables us to obtain the miniaturized size of metamaterial and negative magnetic permeability material. An
in-house Finite-Difference Time-Domain (FDTD) is the numerical electromagnetic modeling technique to solve
the time-dependent Maxwell’s equations. The FDTD is performed on the design structure to obtain the
simulated results. Finally, the simulated results are presented and discussed. The results show that the

negative permeability can be obtained at the range of 23.5 GHz with the size of 37.5 % of the original size.
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Figure 1 Metamaterials composed of periodic
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cells with inclusions
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Figure 2 (a) Front view and (b) Isometric View

Table 1 Details of simulation domain

ltems Descriptions

Port 1 Obtain the

reflection waves

Port 2 Obtain the
transmission
waves
Absorbing Boundary Absorb all the
Conditions( ABC) waves

Perfect Electric

Conductor (PEC)

Repeat the
structure in the
direction of electric

field (Image

22
Theory)

Perfect Magnetic
Conductor (PMC)

Repeat the
structure in the
direction of

magnetic field

22
(Image Theory)
Air (Blue) €=1and p=1
MTM structure Copper

(0=5.8x10" S/m )
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Figure 3 The original SRR in Ref. 20

RAIINAITINRBININBNNILABS 1319
leenaulszansn1sasnin uazdrmusulanis
LLajmﬁﬂ@T\‘igﬂﬁ 4

NANNTINRINIIRaNNIAasaaulUTunTY

{ v l&/ v s Qs a
ﬁmwwuﬁmmaa@ﬂaaqﬂuﬂuwammfﬂmjaa M.

20

o . a & 4 {
Kafesaki mimﬁimduumﬁnm@’uuﬁmmﬁ 235

Ay =< % o® a a
GHz LLﬂz&lﬂ’]sﬁ’]U‘sﬁNvLﬂ'ﬂ'NLLﬁJL%aﬂlfﬁuauﬂﬂ?qw'ﬂ
a e o & a o & )
LAYINW AW IﬂﬁLLﬂiu'ﬂQﬂaiq\‘i‘ﬂuaq&niﬂl"ﬁﬂqu

"L@TLLa:ﬁwaﬁgn@Tao INNANTNARDIRNUIN B9

Ada =S

anudndaudulanaudinanduausiuig
sunaldangrsanuififianistisslunsven
fulseAntnsderiule Sonadoinaitarnisn
iUl snswmanisnasssnolaseainen
Usudyalnalel

AMUAHEI (L) 209021N5T9URI%

'
A o

a a4 4 @ A
LLEJﬂLﬂ@]"ﬂ’]ﬂ')x‘iLL%Q%@L%NHM‘H‘H’WWF}IQ%Z @NE‘L]‘Y] 3

1 = ) a
LLﬂzﬂ’]LﬂﬁJﬂizﬁ)‘ (C) 2aIAINITIWLRAIBUINLNG

PNTITNITLRINIATITALLEN  LATANNDTNDT

[

& A
WHNVBDIIILLRIU

%

NIBNLARNW,) HUSHARNWAL
A A a v o fo A
#3061 LC TIUANURUNUDTAIN

@)

unanuildvinnisane3sniTanuuia
maaéhﬁﬁﬁs'mLLmuLLUn@T'Jumnﬁuam’%ﬂ@;m”ﬂﬂu
TSR ITAFN T TR BLE LU UASLGY @Taﬁﬂ'ﬁ' 5
nafiafiaztasivdn LC Tuanuduwusi 3 dua

o 8§ @ 4o \ & oa & 4 a9
ml%m’mnmﬁmameaﬂm@"uuﬂmmnmm

o A 4 a
NAN1IINRDINNIADUNILG aiLLﬁ@NI%EﬂV] 6

dB

-10

-15+

Transmission (S21),

=20+

10 20 30 40 50 60 70
Frequency, GHz

(@)

Re(u)

10 15 20 25 30 35 40
Frequency, GHz

(b)
Figure 4 (a) The transmission (S21) of the SRR
(b) The permeability of the SRR

Figure 5 The proposed metamaterial structure
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