THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2019 Mar.; 30(3), 181~189.

http://dx.doi.org/10.5515/KJKIEES.2019.30.3.181
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

7| 2AE o] &8 3% Ul ExE <tEy SAR A7 AA

Design of Triple-Band Planar Monopole Antenna Having a Parasitic Element
with Low SAR Using a Reflector
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Abstract

In this study, a triple-band antenna that can be used in WLAN(Wireless Local Area Network) at 2.4 GHz, 5.8 GHz, and 5G at
3.5 GHz is fabricated. The proposed antenna uses a parasitic element to show the triple band, and the reflector is used at a distance
of A/4 from the antenna to reduce the Specific Absorption Rate(SAR). Its dimensions are 100x75x1.6 mm® and each parameter value
is optimized for better performance and a lower SAR value. As a result, we obtained a bandwidth of 540 MHz(2.02~2.56 GHz), 390
MHz(3.39~3.78 GHz), and 1,210 MHz(5.56~6.77 GHz) based on the reflection loss factor of —10 dB. In addition, the SAR values
of the antenna with reflector are observed to reduce below the SAR value of international standard.
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Fig. 1. Geometry of proposed antenna.
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Fig. 2. Simulated reflection coefficients of antenna with pa-
rasitic and without parasitic.

I— Antennal == Antenna2 == Antennaﬂ
0
-10
o)
=
- 20
-30
Antennal Antenna2 Antenna3
L L A
I |
1 2 3 4 5 6 7

J8 3. 7IMA&AE Eool 1E ey vhAHIS9] st
Fig. 3. Simulated reflection coefficient for parasitic elements
shape.

ool Frhel WAl 4= 7T BE T €19l 2
%S HZA]7]M WLAN (5.8 GHz)ol M F7EA o]
Uehsth A ete g Rz Zo] Zolo} ug g 714 22}
2 3UOE ASAFOE 35 Y 54 TSI
olFA 3T FHE H, 7R AMEE 7} g
nE wstl wE uhaAbAl ol thgk AlEdl ol e AAlet
Row, o) Jie seuEE F WEH 219 we
9 400 JeRHATH

1 4a)9F 7ol Lp2 Ao] W3} A 58 GHz 9] &
AR S vAE A & F Utk IYEE A&
old Astel we} 5.8 GHAWLAN)Ol &l F3l= F314

714 AAE 0] &3 37 Y EiE Y SAR A7 A

— Lp2=19mm
— Lp2=20mm
——— Lp2=21mm

1 2 3 4 5 6 7
Frequency [GHz]

(a) Lp2%ke] WS}l wh wRALA
(a) Simulated reflection coefficients for various Lp2 values

-30

0

—— Wp3 = 4mm

'301 2 3 4 5 6 7

Frequency [GHz]
(b) Wp3zkel Wishe] wE whAbAS
(b) Simulated reflection coefficients for various Wp3 values
J8 4. 71422 s o] Wk mhE HhabA g
Fig. 4. Simulated reflection coefficient for various parasitic
elements values.

o AlEe o]l Al whek WLAN 2.4
GHzel sl Fsl= Foh ol 7T ¢ ALes 49
Wp3ds 1 mm=z A4 sgch

CST AlE@lolds Tl Z47e] wehig ges 5%
B2 SN YUl 0|55 ek #4
o= AAsislth olek 22 Mgl A= Sl
AR Qe Zhzte] HA sy ges 13 2



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 30, no. 3, Mar. 2019.

E AL AQE Qv 44 siee
Table 1. Optimal parameters of proposed antenna.

Parameter Value(mm) Parameter Value(mm)
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suby 75 LR 20

s 135 Lf3 27
wd 3 /4 32
Wgl 16 w2 2
Wg2 16 w3 0.5
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Lg3 21 Wpl 6.5
Lg4 4 Wp2 5.5
Lg5 4 Wp3 1
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Fig. 5. Geometry of proposed antenna with reflector.
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