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Reduced Electrical Coupling Effect and Miniaturized
Antenna Using Quasi Mobius Strip with Via-Hole
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ABSTRACT

Minimization techniques are adaptations of Helical structure, Meta material, multi-layer structure etc. But,
Helical structure is not suited to minimization technique of RF circuit having single resonant frequency. Because
it generate resonant frequency following as rotation of circumference. Meta material and multi layer structure have
weakness of expenditure and complex structure. In addition, conventional three dimensional Mobius Strip and
planar Mobius Strip are not two dimensional planar Md&bius Strip that has weakness of electrical coupling effect.
Therefore, in this paper, we proposed miniaturized and reduced electrical coupling effect antenna by adaptation of
Quasi Mobius Strip that topology is same as three dimensional Mobius Strip with Via-Hole structure. According
to the simulation result, physical circumferential length is 1/3 minimized compared with conventional ring
antenna under the same resonant frequency. In addition, coupling effect is not nearly generates near to the

resonant frequency, 2.4GHz.
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wu]-p ~ERe] AgHel Hol= vt At
“A One-sided surface that is constructed from a
rectangle by holding one end fixed, rotating the
opposite end through 180°, and applying it to the
first end.”!"
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Strip< U532 AR, ARk Q] Erdelelr|H}

= ZAAIE 71 3ot} 2] Mobius Strip-> 33}
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atod, kel 2 eAleolH, A7) 5] REG~54At
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Hel 2] s 54 o
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= 5 glek wefel, 9FE wWeby A=t 35 N
°] ooz,
Mit.s)=[R+s + cos ()] + cos(t),
for0<t<n
Mlt.s) =[R+5 + sin(50)] + cos (1),

foro<t<nr
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where sE[-w,0], tE[0,27],
R=the radius of the Mobius Strip,
N=Number of cuts of the Mobius Strip

Al 19] cos(t) 3 A 29 sin(t) 55% 180°2]
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I3 1. Matlab2 2 AJE#Ho]A ¥ |g AEH
Fig. 1. Configuration of the simulated Mobius Strip with
matlab (N=0)

E 1. 952 v} AeR(N=1,2,3) Hn]$~ ~EZ ENE
Table 1. Characteristic of the many times blsected
Mobius Strip

Half Twist Number of
Number Cuts Result
1 1 1 band, length 2
1 2 2 bands, length 2
1 3 3 bands, length 2
2 1 2 bands, length 1
2 2 3 bands, length 1
2 3 4 bands, length 1

M(t,s)=[R+s cos(%)] « cos(

for0<t¢t<2m

3)
t . t
Mt,s)=[R+s - cos(Z)] . 51n(§),
for2r <t<d4nm

“)

where s€[-0,0], tE[0,47],
R=Radius of the M¢bius Strip,
N=Number of cuts of the Mobius Strip

Rofel, 5% W} AzE AFN)7F 2012,

www.dbpia.co.kr



N

=/ Quasi Mobius Strip?} Via-Hole 735 583 A 2243 ko] o3l 2 483} A4

Mobius Strip< 2702 H&]=3, shie] ~ERS]
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—i Eﬂﬂl 22 2ER(N=2)9] = vheat 3o

M(t,s) =[R+s » cos(%)} . cos%) o
for0 <t <2m ; ;
M(t,s)=[R+s o COS(Z)} . 511’1(5)

for2r <t <4nm ©)
M(t,s) =[R+s « cos(t)] » cos(2t), @)
fordm <t < 57

M(t,s) =[R+s « cos(t)] « sin(2t), ®)

forbm <t < 6w

where sE[-0,0], t<[0,67],
R=Radius of the Mdbius Strip,
N=Number of cuts of the Mdbius Strip
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Fig. 2. Perspective configuration of the planar MGbius
Strip bisected along the circumferential directions
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Fig. 4. Back view of the Quasi Mdbius strip
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B =l A|gks= Quasi-Mobius strip< Tt}
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M(t,s)

for0 <¢<m, -,

=[R+s cos(%t)] . cos(t),
2Nt <t < (2N+1)w

(14)
M(t,s)=[R+s o cos(%t)} e sin(t+Nx %ﬂ_)’
form <t <2m-,2N+1)r <t <2(N+1)m

(15)

where s<[-o,0], t<[0,2(N+1)m7],
R=Radius of the Quasi Mobius Strip,
N=Number of cuts of the Quasi Mobius Strip

N=odd number Z}H,
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M(ts) = [R+s + cos(=1)] « cos(t), fo—C - ¢
2 Me  (n+1)x2mxrx /e
for0<t<m-2Nr<t< (2N+1)x 35 10°
S fX(n+1) X2 Xr=
(16) ftnt1) V22
1 8
M(ts) =[R+s « cos(5t)] « sin(t+(N+1)x om), oy 3% 10 (mm)20)

forr <t <2om -, 2N+1)r <t <2(N+1)r

17)
where sE[-o,0], t<[0,2(N+1)7],
R=Radius of the Quasi Mobius Strip,
N=Number of cuts of the Quasi Mdbius Strip

N=3¢!
E

),
o] gt
Mts) = [R+s » cos(%t)} . cos(t),

for0 <t <m, -

Quasi-Mobius strip®] =t}

(13)
or<t<Tm

%m e sin(t+(N+1) ¥

Tm<t<8nw

M(t,s) =[R+s » cos(

form <t < 2m,---,

2

(19)
where sE[-0,0], t<[0,2(N+1)7],
R=Radius of the Quasi Mobius Strip,
N=Number of cuts of the Quasi Mdbius Strip
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