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ABSTRACT

By using the concept of cutting slots and a hole, a micro-strip
patch antenna is designed. In this antenna design we cut a “U”
shape on a ground plane and via hole of radius 0.25 mm
placed in between excited patch and ground plane. The
antenna is designed on standard FR4 substrate with operating
frequency 6 GHz. The simulation of proposed antenna is done
on IE3D tool and measure characteristics of proposed antenna.
We use the material with dielectric constant 4.4, height of
material h=1.5mm, loss tangent 0.019 and the operating
frequency of material for 6 GHz is introduced.
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1. INTRODUCTION

Micro-strip patch antenna is widely used for a wireless
communication. It is very popular antenna in communication
system, due to their low profile, low cost, easily implement
and easily available [4], [6] and [10]. As we already know that
micro-strip patch antenna is advantageous over conventional
microwave antennas such as light weight, thin profile, dual
frequency, and dual polarization, easy fabrication etc. Micro-
strip patch antenna widely used in various field such as global
positioning system (GPS) application, mobile and satellite
communication application, radar and telemedicine and radio
frequency identification(RFID), WiMAX [1]-[3], [9]. The
wireless communication system become more and more
popular in these days, which results to develop and interest to
work on improvement of antennas performance, However
antenna has its inherently shortcomings as narrow impedance
bandwidth, low gain and efficiency, much intensive research
has been done in recent years to develop bandwidth
enhancement as well as to improve others parameters such as
bandwidth, gain, efficiency and small size [5] and [7]-[8]. For
efficient results accurate feeding is required and for that
resistance as the function of feed location and frequency is
estimated accurately.

In this paper micro-strip patch antenna is proposed with a
meandered ground plane and truncated all four corners with
four U shape cutting slots, and a hole of radius 0.25 mm. The
micro-strip feed line which comes under the mender slot is
considered as a tuning stub for the designed structure.

2. DESIGN AND CONFIGURATION OF
MICROSTRIP PATCH ANTENNA.

A mender slot is design in the ground plane with four
truncated corner and a four U shape slot cutting with via a
hole of radius 0.25 mm. The dimension of micro-strip ground

plane is length (L), width (W), it is as (Wx L), is placed on
the other side of the substrate which is use for feeding
structure. The work is based on effective value of FR4
substrate with dielectric constant 4.4 and loss tangent 0.019
and operating frequency 6 GHz.

Figure land figure 2 shows the back view and front view of
the designed structure respectively.

2.1 The Design of the Ground Plane
The length (Ly) and width (W) of ground plane is expressed
as given below-

Ly=L+6h )
M/g =W+ 6h (2)

Where, “h” represents the height of the dielectric constant of
substrate. L and W represent the length and width (in mm) of
micro-strip patch respectively.

Where W and L are calculated as given below formula-

2

_vo
W= 2fr er+1 (3)
L=N2-2AL @)

Figure of back view and front view of proposed antenna are
shown below.

Figure 1 Back View of Proposed Antenna
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From figure here we have four U shapes structure in a ground
plane and such U shape show that the impedance bandwidth
improvement. The four corners are truncated to improve the
return loss of the proposed antenna.

In next figure 2 of the proposed antenna shows the “U” shape
micro-strip exciting patch. The figure 2 shows our top or front
view of proposed antenna.

Figure 3: 3D view of proposed antenna

2.2 Designing of the U Slot.

The meander slots of four ‘U’ shapes are designed with four
truncated corner in the ground plane. That have length
(L=5mm) and width (W=1.5mm) and (S=2mm) slots in
ground plane. On the other side of substrate on excited patch
plane a ‘U’ shape slot cut a dimension of length (L= 9mm)
and width (W=1.5mm) and (S=10MM). The internal gap of
the mender slot is chosen as 1.5mm.

W

[ 1

Figure 2 Front view of proposed antenna

Here, the top view of figure 2 shows the top view of proposed
antenna. The via a hole which is connected in between ground L
plane and exciting patch are use to improve the fringing field
at the edge of the proposed antenna.

5
oL = 0.412p Erer 0 Gr0zet) ®)
(ererr—0.258)(%+0.8)
Era1 g Eroa |1 (6)

= 2 2 \1+122

v Figure 4: A Ground plane Slot U

Where, V,, represents the speed of light in free space and &,..¢f

represents the effective dielectric constant of the substrate.

The ground plane dimensions The length (L= 20.3828mm)
and width (W, =24.2mm) are calculated.

W —

The truncated corners dimensions of proposed antenna are
3mm x 3mm. The three dimensional (3D) view of proposed
antenna structures is shown in the given below figure3

Figure (b) Excited Patch Plane Slot Shape (Top view)

In this configuration of patch antenna via a hole of radius
0.25mm are used in the centre and the internal gap of the
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mender slot is chosen as 1.5mm. Variation in the internal
height of the slot tends to variation in the return loss level and
impedance bandwidth.

3. DESIGN CONSIDERATION AND
DISCUSSION OF RESULT.

The dimensions of ground plane structure are 20.3828mm X
24.2mm X 1.5mm are used to proposed the antenna structure.
The return loss variations with respect to the frequency are
represented in fig. 5 which shows an enhanced impedance
bandwidth of 36.94% in the range from 4.6GHz to 4.8GHz
and 6.4GHz to 8.9 GHz.

—e JE[EM]

dB

Frequency [GHz)
Figure 5 simulated values of S11 vs. Frequency

The directivity defines the maximum directional gain of an
antenna in a particular direction and is found up to 6 dBi. in
the operating range shown as in figure 6.

Directivity Vs. Frequency
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Fig.6: Simulated values of directivity vs frequency.

The maximum gain of proposed antenna is 5.5 dBi. It is
shown in figure7.
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Gain Vs. Frequency
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Figure.7 Simulated values of gain vs. frequency

The radiation patterns for the designed structures at frequency
7.5 GHz. Radiation pattern defines the mathematical function
or a graphical representation of the radiation properties of the
antenna as a function of space coordinates. The radiation
pattern of proposed antenna is shown in given below in figure
8

—=—1f=7.5(GHz), E-total, phi=0 {(deq)

(180—9)
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Figure 8: Radiation pattern of the proposed structure at
7.5 GHz.

The maximum antenna efficiency and radiating efficiency for
proposed structure is found to be 91% and 100% respectively
and it is shown in given figure 9.
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Efficiency Vs. Frequency
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Figure 9 Simulated values of efficiency vs. Frequency.

AXIAL-RATIO OF PROPOSED ANTENNA-

The axial ratio of proposed antenna defines the ratio of the
major to minor axes of the polarization ellipse. Axial ratio of
the proposed antenna is shown in the given figure 10.

Axial-Ratio Vs. Frequency
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Figure 10 Axial-ratio of proposed antenna

4. CONCLUSION

A compact micro-strip patch antenna for enhancing gain and
bandwidth has been designed and simulated successfully. This
proposed antenna has a very simple structure. The micro-strip
patch antenna with meandered ground plane and four
truncated corners is designed. An impedance bandwidth of
proposed antenna is 36.94% in the range of 4.8 GHz to 8.9
GHz frequency. The gain of 5.5 dBi is achieved in impedance
bandwidth. Thus proposed structure is suitable for wireless
communication. The antenna characteristic and radiation
pattern are satisfactory for most of the indoor wireless system.
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