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Abstract — In this paper, simple structure of Ultra-
wideband antenna has been proposed. The proposed
antenna is designed to operate from 3.1 GHz -14 GHz.
The antenna consists of T-slots and notches on the patch.
The purpose of the T-slots and notches are used to
enhance the operating bandwidth. Apart from that the
partial ground plane is used to optimize the bandwidth
of the return loss. The performance of the antenna has
been investigated in this paper. All the simulations were
carried out by CST microwave studio. Details of the
designed antenna and the results are presented and
discussed.
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I. INTRODUCTION

The scheme of microstrip antenna was discovered in
1953[1] and a copyright in 1955[2]. Ultra-wideband
(UWB) technology has been considered as one of the
most favorable wireless technology that has a potential
of revolutionizing high data rate transmission. Various
type of monopole antenna has been developed for
ultra-wideband application, such as rectangular patch,
circular disc [3-4] etc. The FCC (Federal
Communications Commission) furnished a ruling in
2002 that allowed intentional UWB emissions in the
frequency range between 3.1GHz and 10.6GHz [5].
Various techniques of bandwidth enhancement have
been introduced such as adding slot to the patch [6],
using partial ground plane [7] and etc. In this paper a
small-scale T slots UWB antenna is presented. In this
paper, three techniques have been applied to design
the proposed antenna: (i) two steps of notches situate
at the two lower corners of the patch, (ii) a partial
ground plane having triangular cut at edges and
rectangular cut, (iii) T slot, which can guide to a good
impedance matching. By choosing these parameters,
the proposed antenna can be tuned to operate in the
(3.1 -10.6) GHz frequency range. Utilization of corner
cut approaches has been formerly used to boost the
impedance bandwidth for microstrip patch antennas
[8-12]. The simulation results in this paper are
obtained using CST microwave simulation. Approach of
triangular cut at edges has been used to enhance the
impedance bandwidth for microstrip patch antenna.

II. ANTENNA DESIGN
The pattern and arrangement of the antenna in this
paper are displayed in figure 1. In this paper the
microstrip shape is utilized because it expresses many
advantages, such as being compact, economical, and
light weight. Moreover, a lower bandwidth is a
drawback of this shape. Our target is to modify the
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shape and including the approach to improve the
bandwidth. As follows, concise analysis of the
parametric studies to attain the best values of return
loss and bandwidth is discussed. Fig.4, 5, 6 shows the
shape of the suggested antenna. As shown in figurel,
the antenna has a small -scale dimensions of 30 mm x
30 mm (Ws x Ls), designed on FR4 substrate with
thickness of 1.6 mm and relative dielectric constant
(er) of 4.7. The patch is fed by a microstrip line of 2 mm
width (wf). On the front side of the substrate, a
rectangular patch with size of 15 mm x 12 mm (wpxLy)
is imprint. The dimensions for the ground are 30mm x
5mm (Wg x Lg).
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Figure 1: Original Shape

To achieve a compact size design, the minimum size of
the ground plane is advantageous. The parameter to
study is the length of the ground plane. From the
results shown in figure 2(a), the length of the ground
plane will have significant effect on bandwidth and
return loss. We have chosen the length of 5 mm for a
broader bandwidth and comparatively small size. Next
we discussed the parameter Wg (the width of the
ground plane), and the results as a function of Wg are
shown in figure 2(b).
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Figure2 (a): Return loss as a function of length of

ground plane.

The increase in width gives the lower return loss at low
frequency. The width of the ground plane will have
only slight effect on the bandwidth. Hence we have
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selected the width of 30 mm for compact size .From the
above parameter selection the result for the return loss
is shown in figure 3 where the antenna is applicable
from 3.540 GHz to 12.055 GHz, providing a bandwidth
of 8.515 GHz. The rectangular slot technique [13-15] is
employed to improve the impedance matching in the
ultra wideband frequency. This method introduces two
similar slots at the center of the ground plane, shown
in figure 4, in order to modifying the antenna
impedance and minimizing the return loss. The
dimensions of the rectangular cut are 5mm x 3 mm
(Wc x He).
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Figure2 (b): Return loss as a function of width of

ground plane.

b

Pzt Hapiack n

o = E:-]

Freguescy | Gz
Figure3: Return loss with parameter Wg=30 mm, Lg=

5mm. The resultant bandwidth is approximately 8.515
GHz

Rectangular cut
Figure 4: Antenna with two rectangular slots
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Figure 5: Antenna with diagonal edges

To further enhance the bandwidth of the antenna, we
removed the top corners of the ground plane, resulting
in symmetrical diagonal edges. The resultant antenna
is shown in figure 5 with the parameter Ec (4 mm)
related with the cut area. The parameter Wc, Hc of (7
mm X 2 mm) seems to offer a relatively low return loss
and an appropriate wide bandwidth. The resultant
antenna is shown in figure 6 with changed rectangular
slot size.

Figure 6: Antenna with changed dimensions of
rectangular slots.

In addition to diagonal edges and rectangular slots, if
we selected the rectangular slot with dimensions (7
mm x 2 mm), this antenna achieves the highest
bandwidth. The result is shown in figure 7. This
antenna can be used from 3.266 GHz to 13.322 GHz,
providing a bandwidth of 10.056 GHz.
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Figure7: return loss of antenna with diagonal edges

and rectangular slot having dimensions (7 mm x 2
mm).The resultant bandwidth is approximately 10.056
GHz
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Figure8: comparison of return losses among the
antenna with modified ground plane (of figure 4,
5, 6).

Compared with the result in figure 3, associated with

the original shape, the proposed antenna of figure 6

can increase the bandwidth for approximately 1.54

GHz. A comparison among the antenna with modified

ground plane (see figure 4, 5, 6) is shown in figure 8.
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The results show that ground plane modification
introduces an extra return loss dip, resulting in the
optimal bandwidth.

I1I. CONCLUSION

In this paper, a rectangular patch antenna having T-
slots has been presented. The bandwidth properties of
the antenna were analyzed in detail.The original shape
antenna of figure 1 is applicable from 3.540 GHz to
12.055 GHz, providing a bandwidth of 8.515 GHz. The
behaviour of the antenna affected by the size of partial
ground plane, slot and diagonal edges. The proposed
low- cost and compact size antenna is providing a
maximum 34.08 % wider bandwidth (3.266 GHz to
13.322 GHz) than the FCC recommended standard of
3.1-10.6 GHz. The simulation results show that a UWB
can be obtained by optimizing these parameters.
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