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Abstract—In this paper, a novel compact monopole ultra-wideband
(UWB) antenna with a notched ground is presented. To increase
the impedance bandwidth, a notched ground is introduced. The
parameters and the characteristics of the antenna are given. It shows
good characteristics for UWB, and it satisfies the VSWR requirement
of less than 2.0 in the frequency band from 2.55 GHz to more than
13 GHz. The measured radiation patterns show good omnidirectional
performance and antenna gains across the operation bandwidth.

1. INTRODUCTION

Recently, Ultra-wideband (UWB) technique has become one of the
most fascinating technologies in commercial and military domains. So
the United States Federal Communication Commission (FCC) define
frequency band from 3.1 to 10.6 GHz, including VSWR less than
2.0, omnidirectional radiation patterns, minimum distortions in the
received waveforms, etc. [1]. Ultra-wideband (UWB) communication
systems are currently under investigation and have been widely
adopted in commercial and military domains, so it is very essential to
design a compact wideband antenna. Because of its attractive features,
such as low cost, small size and easy fabrication, the printed ultra-
wideband monopole antenna has received more and more attention
with the development of communication technology. Now various
techniques have been developed to cover the entire UWB bandwidth,
such as L-/F-shaped probe to feed the patch [1, 2], triangular patch [3],
U-/V-slot monopoles [4, 5], and etc. [6–27].

In this paper, a novel planner monopole antenna for UWB
applications is proposed, which exhibits better UWB operating
characteristics. The proposed antenna not only occupies a small
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size but also preserves a very single structure which is easy to be
fabricated. With a notched ground, the input impedance matching
over a wide frequency range is achieved. It can cover a wide frequency
range (2.55 GHz–13.47 GHz) and satisfy the VSWR< 2.0. The detailed
design and experimental results are presented and discussed below.

2. ANTENNA DESIGN

The configuration and the photo of the proposed UWB antenna are
illustrated in Figure 1 and Figure 2. The designed antenna features
a compact size of 45×40 mm2 and it is printed on conventional FR4

(a) Top view (b) Bottom view

Figure 1. Configuration of the proposed UWB antenna.

Figure 2. Photo of the proposed UWB antenna.
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Figure 3. Measured and simulated VSWR of the proposed antenna.

Figure 4. simulated VSWR characteristic for various radius R1.

substrate with thickness of 1.5 mm, and relative permittivity = 4.4.
The radiating element is a circular patch and the ground is a semicircle
with the same radius. The radiator and the 50 Ω feed line are printed
on the same side of the substrate and the ground plane is located
on the other side. To improve the impedance matching performance
of planar monopole antenna without introducing any size or expense
increase, a notched ground is introduced. Therefore, we use a circle
with radius R1 = 15 mm to cut the ground plane. At last it shows
good characteristics for UWB, satisfying the VSWR requirement of
less than 2.0 in the frequency band from 2.55 GHz to 13.47 GHz. The
optimized design result is presented in Figure 1.
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Figure 5. Measured radiation patterns of the proposed antenna at
(a) 3.5 GHz; (b) 6.5 GHz; (c) 8 GHz.
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3. RESULT AND DISCUSSION

With the optimized parameters in Figure 1, an example monopole
antenna was fabricated. Figure 3 shows a comparison between
the simulated and measured VSWR of the antenna from 1.5 GHz
to 14 GHz. The simulation is carried out by using the Ansoft
simulation software HFSSv11.0, and the measured result is obtained
by WILTRON37269A vector network analyzer. The impedance
bandwidth of the prototype antenna defined by VSWR< 2.0 is from
2.55 GHz to 13.47 GHz with a ratio of about 5.8 : 1. The simulated
result of the antenna without a notched ground is also given in Figure 3.
Figure 4 shows the simulated VSWRcharacteristics of the antenna for
variousvalues of R1 which is the radius of the circle that we use to cut
the ground plane. We can see that the radius R1 is a criticalparameter
to determine the impedance matching here. It can be seen that
this arc notch on the ground could greatly improve the impedance
matching performance of planar monopole antenna. Basic agreements
are achieved between the simulated result and the measured one; the
differences between them may be caused by the soldering effects of an
SMA connector, which have been neglected in our simulations.

The radiation patterns have been measured at sampling
frequencies of 3.5, 6.5 and 8.0 GHz, which are shown in Figure 5. The
proposed monopole antenna exhibits nearly omnidirectional radiation
pattern within its working frequency band. Figure 6 presents the
measured peak gains of the proposed monopole antenna with a notched
ground across its operating bands.
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Figure 6. Measured peak antenna gain vs. frequency.
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4. CONCLUSION

In this article, a new simple configuration of UWB monopole antenna
is designed. In order to improve impedance matching performance,
a notched ground is introduced. Good agreement has been obtained
between calculated and measured performance. The measured VSWR
and radiation patterns show that the antenna can be used effectively
for UWB communication.
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