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Dual Band Microstrip Antenna for Design Wimax/LTE 5G for Ship
Radio Communication
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[Abstract]

In this paper, we designed a microstrip patch antenna that can be applied to the Wimax/LTE 5G system among wireless media
usable in coastal ships. The substrate of the proposed antenna is FR-4 (er=4.3), the size is 22 mm x 30 mm, and it can be used in the
3.5 GHz and 5.8 GHz bands of Wimax/LTE 5G by constructing a simple structure using a microstrip patch antenna. CST Microwave
Studio 2014 was used for simulation, and the gain of the simulation result is 2.41dB at 2.4 GHz and 3.96 dB at 3.5 GHz. S-Parameter
also showed a result of less than —10 dB (VSWR 2:1) in the desired frequency band, and designed a small variable and a miniaturized

antenna so that the antenna can be used in mobile phones or electronic devices.
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Table 1. Characteristics of transmission requirements for the
application of navigational vessels.

Applications Transmission request characteristics
Safety and distress Minimum hop, low latency, high transmission
preparedness

Minimum hop, low latency, high transmission,

Video and audio
Low usage fee

File and Email Minimum hop, low loss rate, low usage fee

Minimum hop, low latency, high transmission,
Low usage fee

Simple message

e sl el et 2k BAE TFss T Al
AEWS, ASE, T3 Y, X|Ar7L ol 88 52 758
2 WIiMAX/LTE 5G& 9138t o]% o vjo]| A2 ~E ] Lt

=
AAE &3l

2-2 Mt}

IlIIO

S

re
0j0

Z M|~ B7

gl doll A o8- g
A B, AdTtz
344 AF, 34 5 A9
2 58] % 740]@[10]

8ol wet AE a7 E*é o] 7 thEd &
Al S8 M| 20] A 2 HAEE 9 92 AAARE
o] F QAN FAHL} A2 o] 887} F Q8] g &)l
A S, 2 2 4 T AdutellA] tiaEAl
e} AE Q7 B0 25 tE = ok

1S /ﬂ\dlo] gH/\}oﬂ}q ] 5t
g} F A o7 g7 IA 2 BHela
e} g gk Aol

EHEZ o] %_& }\111]/\59_ 7],\} m 3HN“’L
Sl ]/\, 3o ] AA|7F 7841, o)WY W

HE oS 913 Gl 2

ol 4

. SHAFSAIR OHEIL} AMA0|=2

3-1 x| QHEIL} LALRX} B 1} 742

$gol7h ka2 Aol =, Alzo] Hlaz
nlo|ZEAEY A e o] 2718 W
22 2 gste] Fa IR, Ak 5o B2 54
Sht, Flelolahs B HEd] we 2 OMW
37) ol vl FA17) 918 T
29

el A s
oFgic}. B2 T34 £, oA %ﬁ&%
7} n9l 7]l whol Az AEY
$ 24 F Wiz vhg 2,

X o

J

ey tlo m
fo
oL olr )y

o 12 I

€. +1
2

w=-(

-1/
27 )12

Q)

2UEN

603

& Wimax/LTE 5G& O|ZCH] olo|ARAER oL MA|

2| sk
of

A7) CE FEE £,
o1 delsf ol ftal
s} Zol vfsfe] =

QA< 217]9} 7|9
Jae F7] upol
P50) 47]8 e

h L

‘pole] G4 YelLfe) Tl
EZ]EH o} 3t} njo]g R AEZ MR A
il EAstn 3 Qe 371 A

85| wizel] *JEOW E 73 XM* VJ@P | $15t] A
A AAES =3t
AEFAE e, SWh>h>19 35,
B e, +1 €—1 12h _1/2
e 2 (HW) @
oF LPE}%* ? At} 2z % B3} witel] mlo] AR AEF QF

ARG A7|He R ¥ & AA
2 y_o];}

718 E-HHl(x-y)ol A, Aolol| tigt TR F27]= 7+
ol A AITHE AT AL Hammer-stad 2 ¢
XUy d=o o3t g ol 2(3)3 A

PN

[

_}og

(€,,+0.3)(W/h+0.264)
(e,, —0.258)(W/h+0.8)

Al=0412 ©)

AE T e, ARG Al oJsf BAA Hol L&
Q)

o frh AFE XA e] A4 o] L2 AnbH o= )\ /3 <

L < )20t
3-2 3x Falso| Y

nto] A 2B 4] QreLte] FRFIRE £, 2 2 (49 9
af vkt o] uhebd 4= gl

fr= m ®)
FRFIE b 27k A71HR1 Hol(L+ AL, Hafd

&3} 7|e] FAle] BAE A F2 Zolel| oz AErt
[13].

V. SHYSAZ x| L HA|

www.koni.or.kr



J. Adv. Navig. Technol. 24(6): 601-606, Dec. 2020

7 12 o] FAIA] 7] AL 8 o] Mutell A AR
753k BAIMA] 5 WIMAX/LTE 5G-& ©]% the oteite]
TEE BoFa vk 7] A71E E9 JHve 2715
el om 2e e AA)7E 7 9x) okeutol ),
o] Qb= frd&(Er=4.3) % -4 85 (tang=0.025)°] =+
Q1 FR-4(loosy) substrate®]™ ZL7]= 22 mm x 30mmo|th
Ground®] F7]= 10 mm x 1 mm® AAIER on & 2= Aot
¥t getrEE e 3 32 AR QHEVe] 7
A& vreRiIch

W
VWL
[ > [ ]
L3
w2
(1 L
L"II I wW3
W
LS
S

O 1. A4S olo|ZZAER] oH|Lie| Layout
Fig. 1. Layout of the designed microstrip antenna.

2. MekEl otEutel 2t mi2tn|H
Table 2. Each parameter on the proposed antenna.

Symbol Value(mm)
L 30
w 22
L, 14.6
L, 1
L, 1
L, 3
L, 8.4
wi 9
W, 15
W 7
W, 10.4
W 1

E 3. Fetl okuiel zt S
Table 3. Each thickness of the proposed antenna.

Name Value(mm)
p(patch) 0.034
t(ground) 0.034
h(substrate) 0.8
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Fig. 2. Frequency versus return loss.
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Fig. 3. E-Field results at 3.5 GHz, 5.8 GHz.
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Fig. 4. H-Field results at 3.5 GHz, 5.8 GHz.
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Fig. 5. current flow at 3.5 GHz, 5.8 GHz.
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Fig. 6. Radiation pattern at 3.5 GHz.
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Fig. 7. Radiation pattern at 5.8 GHz.
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Fig. 8. Results of radiation pattern polar at 3.5 GHz.
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Fig. 9. Results of radiation pattern polar at 5.8 GHz.
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