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Design of Ultra Small Dual Cross-Dipole Antenna for Mobile Devices
Gi-Dong Sa" - Sa-Ung Kim" " - Yeong-Seog Lim”

o oF
I 5

MA 8 ARSI 2k
A8 4 A DHGS 2% £ga) Aol 07 w%g 2 3ol WAGD Sl
B
AAsA AR el 271 2161 mm x 1688 mm x 127 mmolH, 24T WA S
= -315 dBel1, -10 dB ©|3} HEL 112 MHz |t} Eat etejute] o5& -4 dBiZ AR WAL 5
He HmE Brtel 77§ oheU theke Robel St 481 4 oS Ao e,

r
s
e
9,
>
fr
—[N
_(‘
[\
..l;
O
D
B3
>
offl
-
_O|_4
fr
© b
[
" o,
of\
=
_)|4_t‘
o
mTu
O
E

ABSTRACT

In this paper, we design and fabricate an ultra small dual crossed dipole antenna operating at 2.4 GHz frequency. In
order to miniaturize the size of the antenna so that it can be applied to a mobile device, a cross dipole is disposed on
the upper two layers and a reflection plane, a horizontal matching circuit and a ground plane are arranged on each
layer. The circuit was connected by a vertical through-hole. The size of the fabricated antenna is 21.61 mm x 16.88
mm x 127 mm, the measured reflection coefficient is -31.5 dB, and the bandwidth below -10 dB is 112 MHz. In
addition, since the gain of the antenna is -4 dBi, it has the omnidirectional radiation characteristic, so it can be applied
to various fields as an antenna for mobile devices.
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(c) 3D Structure of antenna
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Fig. 1 Single cross dipole antenna
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Fig. 2 Fabricated single cross dipole antenna
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Table 1. Dual cross dipole antenna stackup structure

Laver Thickness Function Dielectric | Loss
v (um) o constant | tangent
f'st
layer 1 36 radiator
dielectric 1 300 44 0.012
s'’nd
layer 2 18 radiator
dielectric 2 200 44 0.012
layer 3 18 reflector
dielectric 3 200 44 0.012
feeder &
layer 4 18 matghm
network
dielectric 4 200 44 0.012
layer 5 18 ground
dielectric 5 300 44 0.012
layer 6 36 conrllrecto

a9 32 24 GHz Fatelld s2ehes A7)
249 olF wA folE e Fxol 1
3@ A SHeUE flelA Wt Jwizo]
Qtelvt |AE Hasksly] s 153 25
Mz g wa gol&E wAEen, 100 um 47
o] BEnlolzR /) S5 dAdsink AAdE wAt

ot i

I

~
N
-

Mo Z 1
1 2
o "ﬁﬁ'
g
o —*
)
=
o2
ol i
yo
o i
%o
é e
julll o
o §
o 19
B
oo o

Aere <reHUE ool A i wjHEoelH, 63
o  AYHE dAdsy] A CPW(Coplanar
Waveguide) 5737} AAIE ] JoH[ll], 45 4
F3= 9 53 ages g dEnjolER s
At

21.61Tmm

(a) HEx
(a) Top view

(b) SHunt Yats 2

(b) Feeder and matching circuit

(c) HiHE
(c) Bottom view

a3 3 AetEl olF WXl Cto|&E L) =
Fig. 3 Proposed dual cross dipole antenna
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Fig. 4 Fabricated dual cross dipole antenna
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