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Abstract. In this paper a circular monopole antenna for Ultra Wide Band (UWB)
applications is proposed. The structure is a simple circular shape monopole an-
tenna designed on FR-4 substrate and fed by a 50n microstrip line. The ground
plane of the antenna has been modified including several defects to improve its
behavior in matching and wideband. A parametric study has been performed to
the semicircular slots located in the ground plane area. The frequency range
measured for S11<-10dB was from 1.66 - 20 GHz. The total dimensions of the

antenna are 55x79mm (W x L).
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1 Introduction

Microstrip antennas are investigated intensively due to their properties, such as low

profile, low cost, conformability and ease of integration with active devices [1]. Now-
adays, printed ultra wideband (UWB) antennas have been attractive for researchers
due to their small size, low cost and high data rate features. The Federal Communica-
tions Commission has allocated the 3.1 GHz to 10.6 GHz frequency band for unli-
censed ultra wideband applications. Most of the ultra wideband antennas are either
microstrip fed or coplanar waveguide fed monopoles or slots [2]. By using different
shapes for the patch and the slot, several ultra wideband antennas have been proposed
[3-12]. In [4], a comparison of the different shapes such as rectangular, circular,
square, elliptical and triangular shape for the patch as well as the slot was made. In [2]
is shown that adding a slot to an antenna can improve the impedance bandwidth, com-
pared to a simple patch antenna, due to the coupling between the slot and the feed line.
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Fig. 6. Simulated and Measured Results.

As can be noted in Figure 6, the impedance bandwidth of this antenna is obtained

when the S11 parameter <-10 dB.

Difference between theoretical and experimental results is attributed to fabrication

errors in the construction process, where the dimensions of the antenna elements have

changed slightly. The antenna dimensions were measured with a microscope, showing

that two key parameters have changed, and caused a variation in the measured results

respect to theoretical ones. These are yc (from 2mm to 1.6mm) and Wf (from 3.1 to
3.32mm).

It is worthy to mention that theoretical and measured results never will be exactly

the same, because the electromagnetic analysis methods are only an approximation
that can be more accurate when the number of cells used tends to infinity. This also
can be seen in the comparison made in [2].

Figure 7 shows the theoretical and measured behavior, including a new EM analysis

response using the physical dimensions measured, showing that the new results are
closer to the measured ones.
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Fig. 7. Analysis of the structure with physical dimensions
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Compared with previous work, in [2] an antenna design using a defected ground
plane was presented, which has an impedance bandwidth of 8.2GHz. The proposed
structure has the clearly advantage of a very large bandwidth behavior of 18.34 GHz
compared with references [2], [16] and [17].

5 Conclusions

A circular monopole antenna was proposed and optimized for ultra wide band appli-
cations, based on a defected ground plane. To improve the impedance bandwidth and
reduce the return losses, three semicircular slots in the ground plane were proposed.
This antenna operates with a very good behavior from 1.66 GHz to 20 GHz, giving an
extremely wide band allowing to be used in many applications, making possible its
integration into mobile phones and other portable devices, due to the very small di-
mensions of the antenna. In addition to the presented results, the proposed antenna was
analyzed to obtain other characteristics like the radiation pattern, beamwidth and effi-
ciency at some frequencies. At 10.5 GHz the antenna shows an omnidirectional radia-
tion pattern with a gain of 4.5 dB and 73% efficiency. The maximum efficiency was
88% at 3.1 GHz, and the minimum efficiency was 52% from 18 to 20 GHz where gaindecreases to 2dBi.
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