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Design of Rectangular Planar Monopole Antenna with a Double
Sleeve
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Abstract In this paper, a wideband antenna accomplished by adding a double sleeve of a rectangular planar
monopole structure is proposed. In order to impedance matching of proposed antenna, the antenna performance was
improved by adding two gap sleeves and outer sleeve for double sleeve structure. HFSS simulator of ANSYS corp.
was used in order to confirm the antenna parameter characteristic. According to the simulation results, the VSWR
was less than 2 for the range of 2.5GHz~10.5GHz. The frequency bandwidth is 8GHz. The frequency range of the
actual fabricated antenna was 2.92GHz~10.32GHz, the frequency bandwidth is 7.4GHz. The measured radiation
pattern frequency is 3GHz, 6GHz and 9GHz. The results are similar with dipole antenna pattern in all frequency.
The antenna size is 40<40mm?. The utilization possibility of the ultra-wideband planar monopole antenna could be
confirmed according to compare and analyze the simulation and measurement data.
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Fig. 1. The proposed antenna structure
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Table 1. The dimensions of proposed antenna,
Unit : [mm]

w 15 OSW 3

H 205 OSH 15

SW 3 GH 1875

SH 6 GW 174

SG1 06 CW 2

SG2 05 CG 0.25

SG3 15 G 1
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Fig. 2. Characteristics of return loss for gap
sleeve spacing variation

|

o uf Fak Hele 245GHz - 10.05GHze] i, =144

oy E-e 76GHzolth 97t £8|H AolE 15mme o

Tyl 9 E-2 8GHzolt). 91ZF &2 2 Zol7t 3mmY
E O

=
2
e
=
BN
=
=
12
|
o
ne
o
A

to
N
il
o
[z
iy,
o
rE
L
2
=)
gl
i
>
b
>

Return Loss [dB]

25 —=— Outer_sleeve_0mm
—@— Outer_sleeve_1.5mm
—A— Outer_sleeve_3mm

T T T T T

2 4 6 8 10 12
Frequency [GHz]
a2 3. 9zt &2l Zo| Hajol WE HAAY 54
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sleeve variation

585 Flsh] flaiA Al AAlE 53 2PAG) 2780l
o} A W B fFo)A FHEe] v &
23 43} geju|glolt), YAy BiE Aol
A 7v44 05mm, Imm, 15mmz 243t F4 1+4
©] 05mm% ™ -9.54dB th*F-& 4GHz9} 7GHz t <l
bt s, o2 ool s -954dB e ES %] Eat
St #AA] Immy o Hd hqES AUk Hf
9 %2 8GHzolth #7zE4 0] 1ommY W T3k H
9= 24GHz - 62GHzo] 1, S35 o] &2 3.8GHz°]

- 217 -



Design of Rectangular Planar Monopole Antenna with a Double Sleeve

B w9 4ol Inmd W Bk Fu el
42GHz 70T, 22V A%} vejol 4] while
PR olelst ABeolA Aol A FA 117

Zo]

N
i)
=¥
tfu
=
18
|
rlo
o
0
0,
H
)
N
i)
=
12
=
Rl
sl
>
Aol rlo

Aol = AS & At a7 40 54

7 st whE WAREA WstE YERl It

0
1% i
g X”\_ i e /‘“"/\X(_:
. e T A
!, ] b
E \\'4/ £ vV
g .20 \ f\ i —=— Feed_gap_0.5mm
\; AN —e—Feed_gap_1mm
—4A— Feed_gap_1.5mm
25 ]

T T
2 4 6 8 10 12

Frequency [GHZ]
3 4, STZH Helol| W2 BAEY el
Fig. 4. Characteristics of return loss for feed
gap variation.

o)F £YnE 2 ANNY WH Lk ok
A58 bk ghe 79 5ol Ehgleh. A A ke
sebv] ) A B AAZHY BaeE E(W)3 2ol
= 742} 15mms} 205mmeleh. 4 £EH A
06mmel i, 917} %2 2e](OSH)E 15mmelth. 44k
249 wacEat 449 Aole] F4 HA(G)E Imm 1)
457k A9eh AAFE FA5 Wl 25GHz -
105GHz0 31, 314 el % 8GHzolth ARkslolz]
Az} oo FF50} n)asto] W 012GH, Aol

o 2 glek, AlEdlol 4l A3k HE UWB

—&— Simulated

T s

Return Loss [dB]

-30 T T T T T
2 4 6 8 10 12

Frequency [GHZ]

a8 5. z|xalE AlEaolM At
Fig. 5. Optimized simulation results

Iv. etEILt M= 2 £F

Abet kel A2k HAshE AlEH ol ARE
o]-&-3te] LS A A8t eV 713 AEE A
& €, = 4.72 FRAE AME-SFA AL QHEY 7)9 =
ol lmmelth Srelubel FAH AHL 1229 F
(copper)= AH&3te] AlZstsint. telv 542 SMA
AVE & o] &3t §4& st L, 18 6 A2 <t
U ARLS YERASITE eIV 54 Fhebr]E QL BhAkE
A FAHL dAHEALY] HPST22ES Vector Network
AnalyzerE ©]-83l 4359

33 6. HMIZFE QHE|LE ALE
Fig. 6. Photograph of fabricated antenna

29 78 AEeolE WA Astel SAH vkl
&3 Ane s
~954dB ol3h 43}
ofth. AEHIAE WAE
25GHz - 105GHze] a2, T <2
Fhe] Fih W9E 292GHz - 10.32GHzo] 1L, t 9%
7AGHzo| T}

3
o
(e
:
N
N
o
fru
il
)
o
o

—®— Simulated|
|—®— Measured

N I
_ \J/,ya?’”
RN

Return Loss [dB]

=

-25

V
-30
2 3 4 5 6 7 8 9 10 11
Frequency [GHz]
Jg 7. AlE2|o|d Zalet 4 Zut Hlw
Fig. 7. Comparing simulation and measurement results.

- 218 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol, 16, No. 1, pp.215-220, Feb. 29, 2016. pISSN 2289-0238, elSSN 2289-0246

90T S48 ol

TGHz o]’dol2Z UWB 9§ <teu= AL 7hsdd
4 9% Aotk

Ealae = =9k=19] Antenna Far

ol
rlo
=
2
A=
4

=
32
T
I
ox
:\I:é
aii)
rlo
>
<

QrelLte] HAME S e
plane¥} YZ-planes Z743}
6GHz, 9GHzoIth % 201
YeERATE H

12dBiY S o % AT 7tzke] Bl

Soxe
M
A
o2l
X
i)
I
rir
&
&
o

I3

270 9k 90 F-Eoll A Null ¥¥o] §4 sz rlo]E
BAE fAke 23S 4 5 A

249 o5& vy FH7} £84% 050
Zashs 548 Yehla 9la, F97) 2255 Null
o MF7E Frkehe A& & 4 ek 1ol Y A
7 st o8 vehdeh Fo4) £24% B9 T4
HAF7F AA 7] wZolth

¥ 2, 4= 0|5 Hlw
Table 2. Comparing measurement gain results

3GHz 2.83 dBi
XY-plane 6GHz 2.82 dBi
9GHz 049 dBi
3GHz 2.87 dBi
YZ-plane 6GHz 1.39 dBi
9GHz -1.92 dBi
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Fig. 8. The radiation patterns of the measured
antenna
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