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Abstract--- Micro-strip antenna is a low profile antenna.
They have several advantages like light weight, small
dimension, cheap and easy to integrate with other circuits
which make it chosen in many applications. In this paper we
study and analysis of the different shaped of micro strip
patch antennas which have been already designed, so we see
the results of their different shaped antenna in terms of their
different parameters such as Return loss, Axial ratio,
Bandwidth& gain.
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I. INTRODUCTION

In now days, the necessity for better antenna performance is
increasing with the development of modern wireless
communication. Micro-strip patch antennas are popular for
their performance, their robust design, fabrication and their
extent usage. Micro-strip patch antenna can be flush
mounted to material or other existing surfaces and it only
requires space for the feed line which is normally placed
behind the ground.!

Circularly polarized antennas are most popular and have
been received much attention for finding applications such
as in radio frequency identification (RFID),satellite
positioning, sensor systems due to their insensitivity to
depolarization effects, global positioning systems (GPS),
resistance to bad weather conditions, and immunity to
multipath propagation.'”

There exist several wireless band standards such as IEEE
802.16 Worldwide Interoperability for Microwave Access
(Wi-MAX) system around 3.3-3.7 GHz and IEEE 802.11a
wireless local area network (WLAN) in the frequency band
of 5.15-5.35GHz and 5.725-5.825 GHz, which have found
wide applications in wireless communication systems. Thus,
a broadband CP antenna that can operate at Wi MAX and
WLAN bands is highly required ™.Micro-strip antenna is a
simple antenna that consists of radiated patch component,
dielectric substrate, and ground plane. The radiated patch
and ground plane is a thin layer of copper or gold which is a
good conductor. Each dielectric substrate has their own
dielectric permittivity values. This permittivity will
influence the size of the antenna. Choose of substrate is also
important, we have to consider the temperature, humanity,
and other environmental ranges of operating. Thickness of
the substrate h has a big effect on the resonant frequency
and bandwidth BW of the antenna. Bandwidth of the micro
strip antenna will increase with increasing of substrate
thickness h but with limits, otherwise the antenna will stop
resonating..Micro-strip antenna is a low profile antenna.

They have several advantages like light weight, small
dimension, cheap and easy to integrate with other circuits
which make it chosen in many applications.®

The simple design model of micro strip patch antenna is
shown in figure 1.And the basic structure of micro strip
patch antenna is shown in the figure 2.
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Fig. 1: micro-strip patch antenna "

Patch & »

7

Dielectric Substrate

Ground Plane

Fig. 2: structure of a micro strip-patch antennal™

In order to simplify analysis and performance prediction, the
patch is generally square, rectangular, circular, triangular,
and elliptical or some other common shape.

Il. DESIGN OF MICRO-STRIP PATCH ANTENNA

The main objective is to design single high performance and
compact antenna that have multi-functionality. In this
different techniques are used to determine the performance
of dual polarized antennas and of some antenna
characteristics that are unique to antennas used in a
polarization diversity scheme. The performance comparison
is based on radiation pattern, bandwidth, return loss, VSWR
and gain. The slit length, slit width, distance of the slit from
the edge of the patch, feed point and the slot parameters are
varied in order to obtain optimum results.
The main factors involved in the design of a single patch
antenna are:

e  Selection of substrate material

e Feed position &its location

e Patch dimensions
For the selection of substrate, the major
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Electrical Properties To Consider A relative Dielectric
Constant and loss tangent. The selection of substrate
material plays a very important role in patch antenna design.
A higher loss tangent reduces antenna efficiency and
increases feed losses. A higher dielectric constant results in
smaller patch but generally reduces bandwidth resulting in
tighter fabrication tolerance. The substrate thickness should
be chosen as large as possible to maximize bandwidth and
efficiency, but not so large to risk surface wave. @

A. Design Procedure

The design procedure used here is standard equations used to
calculate physical length and width, effective length,
effective dielectric of substrate and length extension of
Micro strip Patch antenna.

Stepl: Width Calculation (W): The width of a Micro-strip
patch is given by equation:

[

W=—S_®@a )
21, (€r2+1)

Step2: Calculation Of Effective Dielectric Constant (ereff):
The effective dielectric constant is given by equation:
1
r+1

Ereff = (£2+ 2
Step3: Calculation of the Effective Length(L,y):

The effective length of Micro-strip patch antenna is

given by equation:

E=—— ...k 1R 3
eff 2fr\[ereff ( )

Stef: Calculatiop_of the Leffyth Extension(AL):AL:
(eresy +03)(5+0264), i
(erers —0258)(%+08) T

Step5: Calculation Of Actual Length Of Patch (L):
The actual length is obtained by rewriting equation

(er=1) hl 22
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0.412h

L = Leff _ ZAL[Z] ................................ (5)
By applying above formula we can calculate length and
width of micro strip patch antenna .

I1l. LITERATURE SERVEY

A. Circular Polarization Reconfigurable Wideband E-
shaped Patch Antenna for Wireless Applications .

In this topic a polarization reconfigurable E-shaped patch
antenna with wide band performance is proposed in this
communication. The antenna is capable of switching its
polarization from right hand circular polarization (RHCP) to
left hand circular polarization (LHCP) and vice versa. Its
structure is simple and consists of a single-layer single-feed
E-shaped patch and two RF switches placed at appropriate
locations in the slots. The design targets the WLAN IEEE
802.11 b/g frequency band (2.4-2.5 GHz) being used in
various wireless communication systems. The antenna
radiation symmetry is maintained upon switching between
the two circular polarization modes."!

In this communication, a novel simple design for a
circularly polarized reconfigurable antenna with wideband
and symmetrical performance is proposed. It is based on the
popular E-shaped patch antenna with two RF PIN diodes
added in the slots’ regions at optimized positions. Therefore,

if one switch is ON and the other is OFF, the two slots’
lengths will become effectively unequal and circular
polarization is obtained. If the switches’ states are reversed,
circular polarization (CP) with opposite orientation is
obtained at the same frequency band due to the structure
symmetry. The design avoids a reconfigurable matching
network and complicated biasing circuit. Simulations and
measurements results show good agreement, thus validating
the design concept proposed in this communication.!
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Fig. 4: Switching states of the reconfigurable E-shaped patch

antenna: (a) LP state 1; (b) LP state 2; (c) LHCP state 3; and (d)
RHCP state 4.1

When the inner part of the E-shaped patch is positively
charged, the D2 diode would be ON and the D1 diode would
be OFF, resulting in RHCP. For LHCP, the terminals of the
DC source are reversed, with the D1 diode ON and the D2
diode OFF. A series resistance with the DC line is used to
control the driven current from the DC source.

The figures no. 5, 6, 7&8 shows the simulation results of E-
shaped micro strip patch antenna.
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Fig. 5: Simulated and measured S11 for the proposed
antenna in states 3,4.F!
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Fig. 6: Simulated and measured axial ratio for the proposed
antenna in states3 and 4.1%!
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Fig. 7: Simulated and measured radiation pattern of the proposed antenna at
2.45 GHz: (a) x-z plane at state 3; (b) y-z plane at state 3; (c) x-z plane at
state4; and (d) y-z plane at state 4.
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Fig. 8: Simulated and measured gain of the proposed

antenna in either state 3 or state 4. ¥

B. A Dual Polarized Aperture Coupled Circular Patch
Antenna Using a C-Shaped Coupling Slot .

In this topic the design and development of a dual linearly
polarized aperture coupled circular micro-strip patch
antenna at C-band are presented. The antenna uses a novel
configuration of symmetric and asymmetric coupling slots.
Variations in isolation between orthogonal feed lines and
antenna axial ratio with the position of coupling slots are
studied and broadband isolation and axial ratio are achieved.
The prototype antenna yields7.6 dBic peak gain, 70 3-dB
beam width, 25 dB cross-polarization levels and an isolation
better than 28 dB between the two ports. With an external
quadrature hybrid coupler connected to the two orthogonal
feed lines, the antenna yields 3-dB axial ratio bandwidth of
more than 30% at 5.8 GHz. U

Now the basic desigh model of C-shaped micro-strip patch
antenna is-as-shown below-infigure 9(a) & (b)
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Fig. 9: Configuration of the proposed dual polarized
aperture coupled circular patch antenna: (a) plan view and
(b) expanded view4!

In this communication, a novel variation of the arrangement
of coupling slots used& has been utilized for a broadband,
high isolation, dual linearly polarized circular micro-strip
patch antenna at C-band (5.8 GHz). Both slots are linear.
Here, one of the slots is linear and the other slot is C shaped.
As shown in Figure9, the two slots are placed under the
radiating patch to excite two orthogonal modes. The slots
are symmetrically oriented about the vertical (along X
direction) diameter of the patch. Further, the slots are offset
from the center along the same diameter. This arrangement
permits the use of resonant lengths of the slots for
broadband operation and yet these slots remain almost
entirely underneath the patch. This improves slot-patch
coupling efficiency and one saves on substrate space.™

Now the figures 10,11&12 shows the simulation results of
C-shaped micro-strip patch antenna.
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Fig. 10: Calculated and measured S-parameters of the
aperture coupled dual polarized antenna.™
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Fig. 11: Calculated and measured radiation pattern, (a) H-
plane radiation pattern when port 1 (C-slot) is excited, (b):
H-plane radiation pattern when port 2 (linearslot) is excited,
(c) E-plane radiation pattern when port 1 is excited, (d): E-
plane radiation pattern when port 2 is excited.!
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Fig. 12: Calculated gain vs. frequency plot for polarizations
corresponding to port 1 (C slot) and port 2 (linear slot).!
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C. Circularly-Polarized Ring Slot Antenna Fed by a V-
Shaped Coupling Strip &

In this topic a design for circularly polarized (CP) ring slot
antennas is described. The antenna is fed by a V-shaped
coupling strip loaded with a resistor. For the slot antenna
with a thin slot width, the proposed feeding mechanism cans
directly generate good CP radiation and fine tuning of
antenna parameters is unnecessary. When the slot width is
increased, CP radiation with low axial ratio can also be
obtained as long as the included angle of the V-shaped
coupling strip is properly adjusted. Numerical analyses of
the key parameters of the V-shaped coupling strip are
provided. A number of the CP prototypes with various slot
widths are fabricated. Experimental results demonstrate that
the feeding mechanism can give good CP performances for
the case that the slot width is varied from 0.008 to 0.09 A0,
and the antenna gain is not significantly degraded when the
loading resistance is small enou%h.[‘r’]
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Fig. 13: Geometry of the proposed antenna [5]
Figurel3 shows the proposed antenna structure. An annular
slot, having a mean radius r and width d, is fabricated on the
top layer of a square FR4 substrate with side length 100 mm;
antenna is excited with a micro-strip feed line printed on the
bottom layer of the FR4 substrate. The feed line is composed of

an impedance transformer with the dimensions of | xw and a-
shaped coupling strip with an angle a.

The V-shaped coupling strip has a width of W, and the lengths
of its two arms are the same and equal to the outer radius of the
annular slot, that is, r + 0.5 d. In addition, one end of the V-
shaped coupling strip is shorted to the ground plane through a
resistor R. Note that the proposed structure is the same as the
antenna described in ! if « is equal to 90° and the loading
resistor is replaced with an open stub.®

Now the parameter analysis of V-shaped micro strip patch
antenna as a shown below.
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Fig. 14: (a) & (b) measured results of V shaped antenna !
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Fig. 15: measured radiation pattern for V shaped antenna !

IV. CONCLUSION:

The comparison of different parameters of E, V& C shaped
micro-strip patch antennas is shown in below table.

Antenna Return loss Axial ratio gain
shape
E-shape 10dB RL <3dB AR8%at | 8.7dBicat
P is7% (2.4-2.6GHz) 2.45GHz

10dB RL is | <3dB AR 3.2% at .

V-shape 12 5% (2.43) 2.8dBic
10dB RL is .

Cshape | 143% & <3dé'§2§%" a | 7 6dBic

24.5% '

Tablel: comparison of the results
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In literature A the E shaped design exhibits a 7% effective
bandwidth with maximum realized gain of 8.7 dBic at2.45
GHz. Only, two switches are used for switching the mode of
polarization. The fabricated prototype covers the WLAN
IEEE 802.11 b/g frequency band for potential use in
stationary terminals of various wireless applications.!

In literature B a C-shaped antenna design is presented and
measured 10 dB RL bandwidth of 14.3% and 24.5% for the
two polarizations. A parametric study of isolation and axial
ratio with respect to slot locations is shown that the isolation
can be improved with a suitable selection of the slot
locations. The prototype antenna has yielded7.6 dBic gain,
70 degree 3-dB beam width and a cross-polarization level
typically better than 18 dB.1

In literature C, The design employs a V-shaped strip loaded
with a resistor to excite the antenna through coupling. From
the results of the parameter analyses, it is found that the
axial ratio can be optimized as long as the included angle of
the V-shaped coupling strip is properly selected and the
antenna gain can be controlled with the magnitude of the
loading resistance !

Now in future we can design the different shape of patch
antenna at some 2-4 frequency range. And can also design
the reconfigurable circularly polarized micro-strip patch
antenna by switching their polarization.
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