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Design of a Broadband Sleeve Monopole Antenna by Using Matching
Characteristics of the Sleeve
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Abstract The optimization design method for the broadband operation of the sleeve monopole was proposed to unify
the multiple antennas essential to the multi-functional broadband wireless communication systems into one antenna.
The structure of the sleeve part was optimized to enhance the impedance matching characteristics based on the
theoretical analysis that sleeve part can works as the open stub. The thick monopole was used for the broadband
operation. The radius of the sleeve and the permittivity of the dielectric inside the sleeve was optimized to enhance
the impedance matching characteristics for the broadband operation. The optimized sleeve monopole having thick
monopole shows broadband characteristics over 3:1 bandwidth, from 0.8 to 2.43 GHz, which is suitable for the
commercial wireless communication system. The proposed broadband sleeve monopole can reduce multiple antennas
essential to the multi-functional broadband systems to one antenna.
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Fig. 1. Sleeve monopole (a) configuration with indication of
current polarity, (b) configuration with feeding
line, and Different current distributions on the
center conductor are shown in (¢) and (d)

Table 1. Specifications for Optimum Pattern Design of
a Sleeve Monopole

Pattern bandwidth 4:1
h+L M4 at low end of band
h/L 2.25
a/d 3.0
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(a) Configuration of sleeve monopole (b) Equivalent circuit of sleeve monopole

Fig. 3. (a) Configuration and (b) equivalent circuit of a
proposed sleeve monopole

w
>
o
o
1]
H
¥
(2]
m]
12
rO
m
r

%
-l

12
[y
i)
|
ta
s
S
r2
g_,‘
T
il
(A
L
QE
N
do
Q‘L
£
]
o,

=

B
BE oo HA 271E Table 20 JERASITH
AnsysAte] 2173 Al EYo]ElQl HFSSE ©| ES
7] AA 20 Antet £EH ReE <l
Ag= Fig. 49 2k 715 37g<] ol Fup |
GHz 7IEolA Alatet 28 B Stelvbe] 10 dB
71% YEES 0.86 GHz ~ 2.48 GHz = 1.62 GHz¢
W f9ES 48 F AUATE L 2 FIE g
oA g o5 B AEE BAS A 5 fle
EA4E Ho|BE & Fub t9S oleF Fuk o
Hoz xy] 98ty 7|E 3o ZolE 0.95 GHzol
AAES WA

olr
)

i

N

M AR gre s

)

Table 2. Specifications for Sleeve Monopole

Frequency for A 1 GHz 0.95 GHz

a 0.033A 10 mm 10.5 mm

h+L N4 75 mm 78.9 mm
I (h+L)/3.25 23.1 mm 24.3 mm

d 2.7a 27 mm 28.4 mm
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Fig. 4. Return loss of sleeve monopole antenna
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