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ABSTRACT

In this paper, a microstrip-fed triple-band antenna for WLAN system with microstrip lines was designed, fabricated and measured. The proposed
antenna is composed of two strip lines and slit in the ground plane and then designed in order to get triple band characteristics. We carried out simulation on
L3, Lio, and slit parameters, and adjusted the parameters of the proposed antenna to satisfy the required frequency band and bandwidth. The proposed
antenna is made of 32.0 x 44.0 x 1.0 mm and is fabricated on the permittivity 4.4 FR-4 substrate. The experiment results shows that the proposed antenna
obtained the -10 dB impedance bandwidth 120 MHz (890 MHz ~1.01 MHz), 440 MHz (2.35~2.79 GHz), and 1,280 MHz (5.07 ~6.35 GHz) covering the
triple WLAN bands. Also, the measured gain and radiation patterns characteristics of the proposed antenna are presented at required frequency band,
respectively.
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Fig. 2 Characteristics of simulation return loss due to
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Table 1. parameters of the designed antenna
Parameters Value [mm] Parameters | Value [m]
L 48.0 W 32.0
L 3.5 Wi 28.0
Lo 18.0 Wo 1.0
Ls 3.0 Ws 11.0
L 5.0 Wi 8.0
Ls 6.0 Ws 5.0
Ls 10.8 Ws 5.0
Ly 2.3 W7 14.0
Ls 6.0 Ws 4.0
Lg 23.0 Wy 2.0
Lio 1.5 h 1.0
Lis 19.5




dlelAaRiEY HRE ol g3

Ak orelvel AABE Fxol F FAE A

43t €,=44, h=1.0 mm?l FR-47|#2=2 <HeY
£ AFstdh 17 62 AA HHstE FAE A
| eteLtolth

O3 6. MotEl ote|Lle] T2 E ERR ()M d2|1
(o) 5™
Fig. 6 Prototype of the proposed antenna: (a) front

view and (b) back view

Strip 1

Strip 2

(a)

7 7. MehE otELtel MF 2x

Fig. 7 The current distribution of the proposed
antenna: (a) 938.7 MHz; (b) 2.46 GHz; () 5.29 GHz

Aere <telvte] Y E Fsty] 8 AR
T 2xE oy 7oA YERSIch BEe dREE
By=2 gAE7] 9 AEgelA A 7 Fu g
oA WkAEA EAo] AU FL FIFE AEE
oh 29 7(a)e 9387 MHz & wo] ARdE 2XE
Yebd Aol 17 7(h)v T4AF3T7E 246 GHz
d W] AFEEE verd Aol ad ToE F
AFaE7E 529 GHz o o] AF/EEE vErd 4
polrh, aHoA HE ukel o] a7 T(@)ollde &

EY 101]/\1 e AFUE E¥7F velkow o]2dl

szl WLAN SHeuhe] A 2 A=}
Aoz At L3 a9 7(h)elME A= 1J+ A
A Apelol] AujHoz A3t dFLUEsF st
Ao et olHe Ay 24 GHz rH%H
AL ME 29 Holrts AR 13 HAHY 14
o] tf & dFE WAL U IS on
Lo ZeolWale] wh2 whalEA AlEdold Axkdl
a9 225 24 GHz W9 & J&E w9l
= S gldnh webA 19 39 AdeA] Bl
Mz 29 o] W3l otElLbe] HhalEA EAdo] o
&S MAA kg Aor Adtdt a7 (o)M=
FARAR} HAWe] Sl HhHow 73 AFY
Z7F BEsta g stk Aok Sheu=
FRe AFdolE zta YA 3% YIdg dS ¢
A= AL FUs Woll EAEHA A HAW gt
3 ~EHY 19 st 4 Jgow el 24 GHz
o] Fxlo] WA Y&S Itk HEo] WA}
&4 BEAL HAwe EAR Q8 43s MHdEs
gelstaitt.

. =dz1 9 45

31 3AE WAIEY, o5 E ALY

Aztg eteAde F2Y 24 7](Network
Analyzer, Anritsu MS4623B)E o]-&3&}o] wlAlEA
S Fsom WAHS TR X|gk ojo]~H|
AsA 8 FuAbdel A ZAsTE 19 8ol= Al
kel <telvte] AA AZ F AlEH oA Aol 74
& AaE A YeEsich gl Axet 24
A7t o= AE 9A} e ASRE HrkE o]
3 ox= the) 711:} 2 HMHh 718 fH&
zhell o gk Aoty FH& 44 Q1 FR-49 FH&o
ARG oAE 3)\7] o] ATt F WA
PCB 7}&71E5 AHESE SHEV AlZE oA 2Ays)
= oatolth Al WAl QY S8 A A oA}
olt}y. ¢relv 4 Al FH& 913 SMA AYHE A
&sted AlEYolA AelAe YeEuA oge FE
ol7] Wi At wAg Ao R dActHrt FHA

_ko

900 MHz thgeldE -10dBE 71#22 120
MHz (890 MHz~1.01 MHz)9 thZS& <o 900
MHz WLAN (902~928 MHz) WA 7 o



JKIECS, vol. 14, no. 01, 33-40, 2019

24 GHz tidol-E 440 MHz (2.35~2.79 GHz)9]
9ES 9o} 24 GHz WLAN t)e] (24 GHz~2.434
GHz)& wEAZom 50 GHz diejold: 1280
MHz (5.07~6.35 GHz2)®] t9Z< o] 5 GHz 19
(515~5875 GH2oIA &T78%E WIEe wEsim
9ee s

Return Loss[dB]
8 8 3

&
=

Simulated results
Measured results

P
*

-40

Frequency;GHz]
a2l 8. Motz otfLte] XM=l HiAlRAl Z T}
Fig. 8 The measured return loss results of the
proposed antenna
a9 09 10, 11, 18]x

12% AAHE <HEve] £7

# AR dehin ook gAside] S48
TE 900 MHz ti99 F32 910 MHz, 24
GHz WLAN tl9e] F41Q1 244 GHz, 18]35 GHz

ool 535 GHz/A. 75 GHzZ AA3IA Y. 5 GHz o
o] SAFITE AAUNGH FAog e vro
AARstH e 2 g FAFASL oy E 7t
ol A BALRE = & zfol7t §l7] wiitel] &7
S5 535 GHz/575 GHzZ A8ttt 18 92
910 MHz F3}oll A BAME S HERd Aolw A
5 251 dBiE 4k ¥ 102 244 GHz 59
oA HAME S YEllom H o]5& 269 dBi
Aok 17 112 535 GHz Fgk<roll A dAbe e
Alstg e Ay o]52 118 dBiE AUtk 1
2% 575 GHz FopolA BAiE S HA O}Oj
A 0|52 337 dBiE A9t Hyd" F
Far Aol M 1o o Mesteint. At
o] 3-D WAHH S AA A= Mgk
HolFal 9tk
a3 132 WLAN 72t a5 gigefAe] Hd) o]

_I

e
o:

-1)4

=] ng

\X—E-'H
A

NI
+1:-

d
ox i i

E

to & rif |o o® mo mu <y O
J[m

38

53 Hit o]5S YERNJTE 900 MHz oA 3
o5 —378 ~ -302 dBi, HUo|5 243 ~
282 dBi, 24 GHz thgold #Hitol5& -336 ~

-218 dBi, Ado]EL 292 ~ 463 dBi, 183 50
GHz tiejolx Hitol5e -444 ~ -19 dBi, At
o] 118 ~ 337 dBiE Atk

2

<1485
]

3 9. 910 MHzolM EFE 3-D At H
Fig. 9 Measured 3-D radiation pattern in 910 MHz

% 10. 244 GHzolM EHE 3-D YAt E
Fig. 10 Measured 3-D radiation pattern in 2.44 GHz

]

a3 11, 535 GHzOIM X E 3-D ShAtmiE
Fig. 11 Measured 3-D radiation pattern in 5.35 GHz



nfo| AR AEY MR

S WLAN <telvte] A7) ¢ Al

% 12. 575 GHzolM F™E 3-D SrAtai e
Fig. 12 Measured 3-D radiation pattern in 5.75 GHz

i

Gain[dBi]
=

4 g —e— peak gain \/\(
—— average gain

K] 1 2 3 7 5 5
Frequency[GHz]
T2 13 MerE otelLtel EFE zof 2|0 B
ols

Fig. 13 Measured peak and average gains of the
proposed antenna

Iv. 4=

= lr——‘jroﬂfﬂ“ WLAN AJZ=gle]] 2
i) L A7, A 2 S
e velazsEy FA 7EE

Mo >

ko > oo

o o ol

¥ ok Q.

Do R

[ + 22

Rood » oo im

K rkz ?R ro i

}'O L my —D-

o ‘EL rfc; N

or gy
rE o 1 wy

o =

(‘g ol:f >

K

© &

R

2 b

o
ob
2
o
=)
©
s
=
18
=2,

120 MHz (890 MHz~1.01 MHz)9] ti¥ES dof 24
GHz t9eAl= 440 MHz (2.35~2.79 GHz)< WY
& 50 GHZ e A= 1,280 MHz (5.07~6.35
ogoa WLAN Alzglo] @78
:]_oiq_ u:g], u].

=

goﬂ’ﬂ Hd 265 dBj, 2.4 GHz Eﬂgoﬂ/ﬂ Hol 427
dBi, 50 GHz g4 Hol 339 dBiE ATt weh
A ARk QHve AFdds ANT e
WLAN A|2dlof| Ago] 7153 oz oty

Reference

[1] B. Jeong, S. Jang, S. Yoon, and D. Kim,
“Development direction of WLAN technology
trends to IEEE 802.1lax
Electronics and Telecommunications Trends, vol. 27,
no. 2, 2012, pp. 1-10.

[2] J. Son, U. An, ]J. Ko, and K. Kwak, “Recent
trend to IEEE 802.1lax next-generation WLAN
standardization,” Electronics and Telecommunications
Trends, vol. 31, no. 10, 2016, pp. 3-9.

[3] Y. Park, “Characteristics of patch antenna for
WLAN,” ]. of the Korea Institute of Electronic
Communication Sciences, vol. 6, no. 6, 2011, pp.
803-808.

[4] O. Kim,
antenna for

standardization,”

“Design of dual band microstrip

wireless communication
applications,” |. of the Korea Institute of Electronic
Communication Sciences, vol. 7, no. 6, 2012, pp.
1275-1279.

[5] T. Choi, B. Bum, and S. Lim, “Modified
Monopole  Antenna for Multi  resonance
Wideband,” |. of the Korea Institute of Electronic
Communication Sciences, vol. 3, no. 2, 2008, pp.
53-57.

[6] S Wee, N. Kim, and S. Lee, “Design and
Fabrication of the Antenna for Wibro and
WLAN CPWG
Structure,” |. of Electromagnetic Engineering And
Science, vol. 19, no. 10, 2008, pp. 1086-1095.

Communications Using

39



JKIECS, vol. 14, no. 01, 33-40, 2019

[7] Y. Seo, ]. Jung, H. Lee, and Y. Lim, “Design of
circualr monopole antenna with symmetrically
folded stub for WLAN operation,” Microwave
and Optical Technology Letters, vol. 54, no. 7,
2012, pp. 1549-1552.

[8] J. Yoon, Y. Rhee, and Y. Jang, “A study on the
rectangular ring open-ended monopole antenna
with a vertical strip for WLAN dual band
operations,” Microwave and Optical Technology
Letters, vol. 55, no. 3, 2013, pp. 619-624.

[9] Y. Koo and D. Im, “Design and Manufacture of
Modified Ring antenna with Stub and Ground
Slot for WLAN Applications,” ]. of Information
and Communication Convergence Engineering, vol.
17, no. 10, 2013, pp. 2285-2272.

[10] C. Bark, M. Dim, and H. Sung, “Design of
Compact Microstrip Patch Antenna for WLAN
of IEEE 802.11a,” ]. of Korea Information Science,
vol. 19, no. 2, 2013, pp. 611-617.

[11] J. Yoon, “Design and Manufacture of CPW-fed
antenna  for ~ WLAN

of the Korea Institute of
Information and Communication Engineering, vol.
19, no. 4, 2015, pp. 765-771.

[12] W. Yeo, K. Lai, K. Yeap, P. Teh, and H. Nisar,
“A compact dual band hook shaped antenna for

Microwave and  Optical

59, no. 5, 2017, pp.

two  arc-shaped
applications,”  |.

wireless  application,”
Technology  Letters, vol.
1882-1887.

[13] J. Yoon, “A design and implementation of dual
band monopole antenna with two arc-shaped

of the Korea
Institute of Electronic Communication Sciences, vol.
12, no. 6, 2017, pp. 1049-1056.

[14] S. Park and J. Jung, “WLAN dual band dipole

antenna with parasitic elements and reflector for

line for WLAN application,” ]

high gain operation,” ]. of the Korea Institute of
Electronic Communication Sciences, vol. 13, no. 2,
2018, pp. 341-348.

40

MR 274

=¢h(Joong-Han Yoon)

HO

199213 29 Qlstldtw A 228w}
Z(F-aAh)

1994 8¢ Qlstefstal whskel A
Aot £9(F8AAD

O

2003 2¢ <ttt digtd AR E4(5g
HEAL)

20051 8¢ Q1sttgtal Post-Doc.

20061 11¥ 233kt =€) 8 Post-Doc.

2008 8¢ A7) AdAT4

2008 99 ~&A Algqsta WA}ty Fug
¥ ARk RF & Antenna, RFID, Radar





