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Abstract: For many applications microstrip antenna is well suited because of its properties like lightweight, planar structure
and ease of fabricating, but have limitation of low band width . In this research, a design technique for enhancing bandwidth
of microstrip patch antenna is proposed. Improvement in bandwidth is obtained by using slots in microstrip patch antenna.
In this work we are introducing S-Slot in rectangular patch antenna. By comparing the reflection S parameters of rectangular
microstrip patch antenna with slotted rectangular microstrip patch antenna it has been observed that the bandwidth of the
antenna has been improved by .5GHz.
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1. INTRODUCTION
In many communication devices, there is a requirement of
light weight and low profile antenna. Microstrip patch
antenna meets the requirements of low profile structure, light
weight, and ease of fabrication. However, the main drawbacks
of patch antenna are its low gain and bandwidth. Increasing
the substrate thickness, using substrate of a low dielectric
constant, the use of various feeding and impedance matching
techniques can be used to improve the bandwidth of antenna
[1-6]. In this work we are improving the bandwidth of patch
antenna by introduction of slots in rectangular patch
antenna. The introduction of slots in patch antenna
introduces a capacitances which allows use of thick substrate
it also induces a second resonance near the main resonance
of patch producing a wideband frequency response. The
slots can be of various shapes, however the use of slots of
any shape is to enhance the capacitance between patch and
ground.
2. PATCH ANTENNA DESIGN
The structure of microstrip patch antenna is as shown in
Figure (1). The basic elements of this array structure are
ground plane, substrate, conducting area and microstrip line.
Although the conducting area of the patch can be of any
shape, however for the ease of fabricating as well as for the
ease of evaluating the performance, simple geometries of
patch are used. A patch antenna with rectangular conducting
area is as shown in Fig. (1).
As for the substrate selection, the major consideration
will be the dielectric constant and loss tangent. A high
dielectric constant will result in a smaller patch size but this
generally reduces bandwidth efficiency and might have
difficulty in fabricating a very small patch size antenna. A
high loss tangent will reduce the antenna efficiency.

Figure 1: Patch Antenna Design

The parameters of interest of this patch antenna are
frequency of operation (f), width (w) of patch, Length (L) of
patch, height of substrate (h), and Permittivity of substrate.
For efficient radiation the width (w) of patch as given by
Bahl and Bhartia [7] is
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Here ��(r) is the dielectric constant of the substrate.
The effective dielectric constant of medium as given by
Balanis[8] is
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The length of patch as given by [9] is
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�l here is the extension in length of patch. The empirical
formula for the extension of length as given by Hammerstad
[10] is
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The maximum value of reflection coefficient for this
structure comes out to be -13 DB at .98 GHz.
The reflection S parameters of S-slotted rectangular
patch antenna of our design are as shown in Fig. 4.
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By using the above equations we obtain
Single Patch Antenna Design
Specifications Frequency

10.00 GHz

Dielectric Constant

3.4

Substrate Height

0.254 mm

Patch Length

100 mm

Patch Width

75 mm

Conductor Thickness

0.05 mm

The geometry of S slot rectangular patch antenna is as
shown in Fig. 2.

Figure 4: Reflective Parameters of Slotted
Rectangular Patch Antenna

The maximum value of reflection coefficient for this
structure comes out to be -32 DB at 1.36 GHz and 1.6 GHz. It
is clear that the magnitude of reflection coefficient has
increased by introducing S slot in the patch antenna. Further
the bandwidth has improved by .24 GHz by introducing Slot
in the patch antenna. The VSWR for rectangular patch
antenna is shown in Fig. 5.

Figure 2: Slotted Patch Antenna Design

3. RESULTS AND DISCUSSIONS
The reflection S parameters of rectangular patch antenna of
our design are as shown in Fig. 3.

Figure 5: Graph of Gain

Figure 3: Reflective Parameters of Rectangular
Patch Antenna Design

Figure 6: Graph of VSWR

85
The VSWR at .98 comes out to be 1.57. The VSWR of
slotted rectangular patch antenna is shown in Fig. 6.
The VSWR at 1.36 and 1.6 GHz comes out to be 1.04.
By comparing the VSWR of rectangular and slotted
patch antenna it has been observed that VSWR for slotted
patch antenna has been improved.
4. CONCLUSION
From the reflective S parameters and from the VSWR of
rectangular patch antenna and slotted patch antenna it has
been observed that the bandwidth of operation has been
improved by introduction of slot in patch antenna.
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