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Abstract - In this paper, a study on a miniaturized
broadband printed monopole antenna is described. The design
integrates a printed bell-shaped monopole antenna with short
stub. The antenna improve the impedance matching in the
lower frequency band by attaching the short stub. The designed
antenna operates impedance bandwidth of 3.1~10.6 GHz. The
radiation patterns of omni-directional are obtained over the
frequency range. This antenna acquired broadband
characteristic covering the frequency band of UWB system by
simulation.

Index Terms — Broadband antenna, Printed antenna,
Monopole antenna, Short stub.

1. Introduction

Monopole antenna is examined for various wireless
applications because of its simple structure and characteristic
of omni-directional radiation pattern. UWB (Ultra Wideband)
system is considered about the applicability to the various
application: radar, position estimation and BAN (Body area
network) etc. as well as application to high-speed radio
communication [1][2], and a broadband antenna satisfying
the frequency band is required. Recently, various monopole
antenna structures have been reported for UWB applications:
such as circular, elliptical, square, rectangular, pentagonal,
and hexagonal [3]-[6]. Moreover, the antenna impedance
matching techniques for broadband monopole antenna have
been reported: such as slitted ground plane, duel-microstrip
transmission line, and multiple feeding structure [7]-[9]. The
broadband printed monopole antennas achieve a wide band
characteristic by changing three dimensional structure of
biconical antenna and volcano smoke antenna known as wide
band antenna to the planar structure.

2. Antenna Design

The miniaturization and wider bandwidth of a printed bell-
shaped monopole antenna by using a short stub are examined.
Fig.1 shows the structure of the proposed broadband printed
bell-shaped monopole antenna with short stub. The antenna
is fed by the microstrip transmission line to the hanging bell
shape monopole on the dielectric substrate, and the short stub
is composited to the ground plane of the microstrip
transmission line from the central lower part of the monopole.
The hanging bell shape monopole and the microstrip
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transmission line are formed on the front side of the
dielectric substrate, and the ground plane of part circularity
and the shot stub line are formed on the back side of the
dielectric substrate. Those are connected by the through-hole.

The proposed antenna is formed on a FR-4 dielectric
substrate of thickness of 1.6 mm, relative permittivity &,=4.4
and loss tangent tand=0.02. The size of the dielectric
substrate is the length L=28 mm and the width #=20 mm.
The interval between the feed point and through-hole is
Pr=12.5 mm, the width of short stub is Ws=0.6 mm, the
diameter of the through hole is Ds=1 mm, and the width and
length of the ground plane is L6=6 mm and #>=1.8 mm. The
width and length of the microstrip transmission line is
Wi=1.8 mm and L:=9.5 mm. The characteristic impedance is
50 ohms.

The short stub operates as a parallel inductor to the
broadband printed monopole antenna. It is possible to match
the antenna impedance by adjusting the parameter of the
short stub appropriately. The configuration of the ground
plane of the antenna is rounded for impedance matching. The
proposed antenna can improve the antenna impedance
matching in the lower frequency band by attaching the short
stub.

3. Simulation Results

The proposed broadband printed bell-shaped monopole
antenna with short stub is simulated. The antenna was
simulated using the 3D electromagnetic simulator of
Keysight EMPro.

A. VSWR

Fig.2 shows the simulation result of VSWR. In this figure,
the characteristic of the proposed antenna with short stub is
shown. In the case of the w/o short stub, the antenna is not
satisfied VSWR = 2 in the lower frequency band. It is
difficult to match the antenna impedance by only applying
the rounded ground plane because the antenna size is small.
On the other hand, the proposed antenna can improve the
impedance matching in the low frequency band side by
attaching the short stub. From the calculation result, the
proposed antenna acquired the wideband -characteristic
needed to achieve the required frequency band of UWB
system.

390



y
L Dy |
— <LVS i Ls N
| P
W, L, L
Lg -_
! © \
\ W, |
W

(@) (b)

Fig. 1. Structure of the proposed broadbanrd printed bell-
shaped monopole antenna with short stub: (a) is front-side
view and (b) is lateral-side view.
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Fig. 2. Simulation result of VSWR.

B. Radiation Pattern

Fig.3 shows the simulation result of radiation patterns. (a)
is the lower frequencies of 3.5 GHz, 5 GHz, and 6 GHz, (b)
is the higher frequencies of 8§ GHz, 9 GHz, and 10 GHz. The
plot of radiation pattern is x-y plane. From the calculation
results, the almost omni-directional radiation patterns are
obtained in each frequency.

4. Conclusion

The authors have proposed the miniaturized broadband
printed monopole antenna with short stub. This paper
described the antenna design and characteristic and showed
that it achieved the broadband characteristic required
frequency band of UWB system.
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Fig. 3. Simulation result of radiation patterns (x-y plane): (a)
is the frequencies of 3.5GHz, SGHz, and 6GHz, and (b) is
the frequencies of 8GHz, 9GHz, and 10GHz.
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