Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 24, No. 4, pp. 489-495, June 30, 2018, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) https://doi.org/10.7837/kosomes.2018.24.4.489
=] = 2~ (@) = .
MF a5 SAH A 2HE 213 WLAN(Wireless Local Area
Network) / UWB(Ultra Wide Band)& <FelU A A 2 A2}

ERE . M. AU
SRR E 4 DELEIE DERE REEEEUS £ D D E ERE LR

Design and Fabrication of WLAN/UWB Antenna for Marine High Speed

Communication Network System

R +
Yong-Pyo Hong"™ - Sung-Woon Kang™ - Kab-Ki Kim™*
*, ** Department of Marine Electronic, Communication and Computer Engineering, Mokpo National Maritime University, Mokpo 58628, Korea

*** School of Navigation and Information Systems, Mokpo National Maritime University, Mokpo 58628, Korea

2 o wEIAE kel A9, o5 % YNNG ANE Zak FAY AARE B0 4830 A9 33(GHa, 5
[GHz] 1ol 4] $2t3hs WLANUWB B8 elubs A7 2 Al%e stich o Bl /a2 9la) vholazsE=g 9 Qs A
93 7k BATh o2 A BA @ 4L ol g3te] £%e] F, Yol AFME F 5& ANk AAL eIkl A

iﬁ

H o

ol A} wAEA o] 33 [GHz]oll Al -14.053 [dB]®] 3L 5 [GHz]ollA] -13.118 [dB]9] #tS HoFAth o] 52 3.3 [GHz]ol A 2.479 [dBi]<]

e
5[GHz]el A 3.317[dBi]®] A& K5t Eg 3D A A7} 7153 CST Microwave Studio 2014 21318 o] &3lo] FH A3} g & o] &
o m A3 eteue] 548 A des gQldte o A7 E APt AT vdata wHo] A& o] FolAaL =
4 7149 WLAN a3 71 o] &ate] o 7t whE 7]Ee] Fog fE A Frksta e A9 4l 71wl UWBS 21
& A S AaFe s AR H jlo] EUE IS a7 ol&AE AT &Y FAlo] Thed ALE nAn.

#}AMZ0{ : ¢tElL}, WLAN, UWB 541, vlo] A2 ~E Y, CST Microwave Studio, T4 F41

Abstract : In this paper, we designed and fabricated WLAN/UWB communication antennas operating at 3.3 [GHz] and 5 [GHz] bands in order to
effectively use the high-speed communication network system that improved antenna miniaturization, gain and radiation pattern. Microstrip patch antennas
were chosen to improve the bandwidth. The slot width, length, and transmission line width were calculated using the theoretical formula for each step.
Simulation results show that the return loss is -14.053 [dB] at 3.3 [GHz] and -13.118 [dB] at 5 [GHz]. The gain showed a value of 2.479 [dBi] at 3.3
[GHz] and a value of 3.317 [dBi] at 5 [GHz]. After optimizing it with the CST Microwave Studio 2014 program, which can be 3D-designed, Based on
these results, we investigated the performance of antennas by measuring their characteristics. In recent years, WLAN, which is a variety of wireless
technologies that are continuously developing, and UWB, which is a communication technology which is increasing in frequency band due to an increase

in demand of the technology users, is used for a high speed wireless communication system. Communication seems to be possible.
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Fig. 1. Structure of a microstrip antenna.
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Fig. 2. Designed microstrip antenna layout.

Table 1. Each parameter of the designed antenna

Symbol Value (mm) Symbol Value (mm)
L 30 Ly, 1
w 30 W, 3
L, 10 W, 4.5
L, 2 W, 45
L, 2 W, 4
L, 2 W; 14
Ly 3 W 16
Ly 11 w; 1
L, 5 Wy 3
Ly 2 Wy 3
Ly 3 Wi 18

Ly, 9 Wi 2
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Table 2. The thickness of the designed antenna
Name Value (mm)
p (patch) 0.035
t (ground) 0.035
h (substrate) 0.8
3.2 QHE[Lt AJE8f 0| Z2t
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Fig. 3. Return loss to input S-Parameter.
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Fig. 4. E-field result at 3.3 [GHz], 5 [GHz].
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Fig. 6. Current Flow result at 3.3 [GHz], 5 [GHz].

Fig. 7. Radiation Pattern 3D Results at 3.3 [GHz].

Fig. 8. Radiation Pattern 3D Results at 5 [GHz].

- 492 -



Farfie Ciam P (Pheeti)

Theta f Degree ve. &)

Fig. 9. Polar result of radiation pattern at 3.3 [GHz].
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Fig. 11. The front and back of the manufactured antenna.
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Fig. 12. Measurement of radiation pattern.
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Fig. 14. radiation pattern result of fabricated antenna at 5 [GHz].
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Table 3. Comparative analysis of measurement and simulation

result
Simulation Measurement
results result
Division Reference Ant t
value Antenna test cnna system
measurement
result
result
Center frequency 3.3 [GHZ] 3.3 [GHz]
[GHz] 5 [GHz] 5 [GHz]
Refllsscglon ~10[dB] -14.053 [dB] -13 [dB]
[dB] or less -13.118 [dB] -12.5 [dB]
2.479 [dBi] 2.38 [dBi]
Gain Gain>0
3.317 [dBi] 3.13 [dBi]
54 8
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