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Abstract

This study proposed a high-gain lens antenna with multiple beams and multiple polarization characteristics. The proposed antenna
achieved a high gain using a lens structure. Using two orthogonal slots with an appropriate phase difference design, the antenna formed
beams in different directions while simultaneously implementing various polarization characteristics (horizontal, vertical, and left-hand
circular polarizations). Without requiring active components, the proposed antenna enabled multiple polarizations and simultaneous
radiation in multiple directions with a simple structure, making it suitable for wireless communication applications that require multiple
beam coverages and polarization diversity.

Key words: Multiple Beam and Multiple Polarization Antenna, High Gain Lens Antenna

.M 2 FELY ek 53] AR OE BPOE AR o Hyt

o W& A A 4 e QU St BHES)

HT 7 T A2 E 94 QFEVYE oF W 32 T ALeRgle] A EAL 7F=aA st A~
g Ao 7hed s W B T it kY 7]eo] B E9AS FA A7

N

o] EE-L 20259 ARAATHALTM ) AU E F=4071%71 8% 7H ] A DS ol Y A7 U(RS-2024-00446223, A2 L]
2 AT 7He T ASIC ).,
ot st Alg-3H E 9] 287K (Department of Artificial Intelligence Convergence Network, Ajou University)
#8271 A7) ICT vukel 2 17)4 AFAEIICT Device Packaging Research Center, Korea Electronics Technology Institute)
1: 4 AF2} 4 (https://oreid.org/0009-0004-8948-1716), 2: 4191179 https://orcid.org/0000-0002-8279-9439), 3: A1 A} (https://oreid.org/0009-0001-4969-2939),
4; A A2} 4 (https://orcid.org/0009-0005-3944-8122), 5: A1 AF3}4 (hitps://orcid.org/0009-0003-1829-9071), 6: 21 Z(https://orcid.org/0000-0001-7401-2977)
- Manuscript received September 4, 2025 ; Revised September 28, 2025 ; Accepted October 14, 2025. (ID No. 20250904-089)
+ Corresponding Author: Jeong-Wook Kim (jeongwookkim@ajou.ac.kr)

1090 © Copyright The Korean Institute of Electromagnetic Engineering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial
License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



7129 T At dElE A7k
sl Ak WS 3
2 OE g S Ak Ve FA T4
T AAE a2 AT 4 k.

FH= o 2= 3 Hy 3]

omt 57 9

02
o

ot &
)

ofl o of\
>~
d
ofr
-

P>, i
:>~(=A“
o
ox,
ok

o
v
_?l'l
I
o
R
ofX
re
& oyo -
l-«O
=

VNP IR Y L)
fol
o of
2
o

e
ofo
QL
&
Rl
ox!
[

o
Uy
=
ﬂ
o
ok
o3t
Mo

Sy

oo gL [ 02

olo
{ OFO
He
o

>
el
ofo

4
=

>
o
&
N
N

>
2

it

-3

>

>
Mooy o

o

gl
g L

=

il

4 oo
X,
it
2
o ) rr
o 1‘;} e
O{N oL

&
o
2
i

w2 orluomr = o

2
oy
[ o rok
Al
+
ool
2L

olr ok

o

2

o et

i ofo

N

off

ofr

ol

fuj

o

10 ol oX s
N
)
ofr
of
ol
5

P
T PP
Foll
rlr o
>
Qo - H

SN
o
&
o
M1 ofm
et 12

(‘_?L‘_“

ofr kN

B
_>|“I_,

N

-

I offt
=
o
e
4
FN
fu

O
bt

2 oo |

(o3
m =
2
uj
i

X
iy

L ©
f
24
H

il
e
°
v}
o e

2 N M
w,ﬂl[mi
ot
L o Ao
OO{Nyo

g

o
>
q]
i,
el
o
a2
o At
ox d
ok
mo <t Ay

11; rlo

b

fol

K%

oT? .

)
Aoy £

[T
£
=

> =l

b
i)
gl
g
=
lo,
oL

9 1(a)e} 7ol StElvE 1719 453 2719 91X
T3 Fgae) A= S0 7 FAE 45 FRE VR
HE 79 7t A2 ZolE 34.0x24.5 mmo|H,
MT77 7134 235=3.0, tan§=0.0017,
A=0.254 mm)<, ‘FF HAZES Rogers AD300D 7]
THHA =294, tan6=0.0021, F71=1.52 mm)&, A==
g 7les 2835t AFEHALH, Preperm (TM)
ABS300 filament(-3 AH=3, tan6=0.018) AM&-a}od,
AT 308 AT FARE S AR S A3
2 ol glo] 2ol FA% A& Wl glo] gt
7t EHH0 R AYHEE Jon, JHHEE A<
A BT AR g Agste ARE ARt
= I9 28 5 A=) W J& 55

2 £AE 223 AT BTy A4 52 g

g4t o L ol
2
o\
lo
4

o\

¢

0% W ¥ 0F B9 548 2E A2 ey

< 3D YAE > < Z2HE >
@ A28 A4 e} 72
(a) Stacked patch antenna structure
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Fig. 1. Configuration of proposed antenna.
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Fig. 3. Antenna gain variation with stacked structures.
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Table 1. Design parameter of a proposed antenna (Unit: mim).
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Fig. 4. Fabricated antenna.
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Fig. 5. Proposed antenna performance characteristics.
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Table 2. Performance comparison of antennas.

. . Gain BW
Ref. Width | Length | Height (dBi) %) FoM
H-Pol 6.9 227
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