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A Study on Fractal Monopole Antenna with Hexagonal
Symmetrical Pattern
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Abstract This study is about an antenna implemented in the form of a monopole having a hexagonal
symmetric pattern by simplifying the modified Hilbert curve fractal monopole structure. The modified
Hilbert curve fractal monopole structure was simplified and miniaturized, and the radiator was
implemented in a hexagonal symmetrical pattern to improve performance. The dielectric constant of
substrate is 4.7, and the total line length with a meander-shaped symmetrical structure is 59 mm. The
size of the antenna is 10 mm x 10 mm X 0.8 mm, and the line width is 0.4 mm. The size of the antenna
measuring jig is 64 mm x 21 mm X 1 mm. The resonant frequency is 1.57 GHz, and the frequency range
is 1.51 to 1.615 GHz. The frequency bandwidth is 105 MHz. As for the antenna gain, the measurement
gain of the YZ-plane was 2.32 dBi, and that of the XZ-plane was —1.03 dBi. As a result, we confirmed
that antenna miniaturization is possible using a hexagonal symmetric pattern fractal structure. In
addition, we confirmed that the antenna performance can be easily improved by changing the structure
of the radiator.
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Fig. 1. Hilbert curve fractal dipole

YHE 7|H tol& tHLe] B A& 4 (1) 78

A @)l ek, 29 12 YHE An st
29 3% WS eppglt.

O™ 19 doF s 72 4 (1), 4 el et it
l

d= o1 )

S=(2""1'-1)d @)

71M, | & Ae] Zololx, n & e vhehict,
YAzl dujda gre Zo] be} T d vehd

& 9l
2d

Zy = %logT ®)

o714, = AR TRYTELolet
derdzol Qleeudas 7o 4 (99 ol 1t
e 2 gk

Zy
L, = jtanﬂd )

o714, fi S vepdet.
% Zo| s28E A4 EA9 AU 7o
A (5)°f LEppct.

_ Ho o, 85
Lg=-_"5|log~, 1) ®)
& AMEsg 7o O o
) 85
LT: 75’(10g7— 1) )

+ m%(log%dtcmﬂd)
A71A, pye AFFAEIh
AHE AR QU] 27] 37 2412 4] (7)0 U
R e

Ho A 2
3 | 7

f="g\loe 1

9lo] 412 ol8sto] 7|2 ereuiel YHE An
U tholE a7t AAE. el 3 Fuks
27geked] glo] Sfolo] 2ot olobee Fatt A
ot B4 Fut YA FAL 7L A e
2 QLY % slolo] hojet TR R g
% 242 2. 29 2004 A2 el
YHE F8 DAY BLE P2E 2 5 At
78 oA Az HEe T Yee WSk, Qv
E A1 728 ol§3br] Slof) BA1) AR YT A
2 U o 22 s,

!
ol =1

(& of
e oot X ¢
r 4 rit oX

-122 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 22, No. 1, pp.121-126, Feb. 28, 2022. pISSN 2289-0238, elSSN 2289-0246

DN

J3 2. HEYE EHE HE DAg OLE 31X
Fig. 2. Modified Hilbert curve fractal monopole structure
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Fig. 3. Top view of hexagonal symmetry pattern fractal
monopole
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fractal monopole
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Fig. 5. Photograph of fabricated antenna
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Table 2. Comparison of the length and resistor value of
the radiator
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