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Abstract:
This paper presents, the antenna design for Cognitive radio applications. In the recent years of development in communication
systems there is a need for the development of lightweight, compact and cost-effective antennas that are capable of maintaining
high performance over a wide spectrum of frequencies. This technological trend has focused much effort into the design of a
Micro strip patch antenna. This document deals with, Cognitive radio (CR) technology. It is a key which provides the
capability to share the wireless channel with the licensed users in an opportunistic way. CR is predicted to be able to provide
the high bandwidth to mobile users via heterogeneous wireless architectures and dynamic spectrum access techniques. The
proposed Patch antenna is capable of switching between wide operating bands 2GHz – 8GHz. The antenna would be fabricated
using FR4 substrate are capable of the antenna is simulated using IE3D.
Key words: Cognitive radio, patch antenna, IE3D.
I. INTRODUCTION
Antenna is a transducer that’s converts radio frequency into
alternating current. There are both receiver and transmitter
antenna for sending radio transmissions. It plays an
important role in the operation of all radio equipment. They are
used in wireless local area networks, mobile telephony and
satellite communication.

Figure.1. Antenna prototype
Microstrip Antenna was initially proposed by G.A.
Deschamps in year 1953 but came in to existence in 1970’s
when Robert E. Munson and some of his fellow researchers
developed it using a low loss substrate. Also known as Patch
Antenna. These Antennas are mainly used at microwave
frequency (above 1 GHz). A cognitive radio (CR) is a radio
that can be programmed and configured dynamically to use
the best wireless channels in its vicinity to avoid user
interference and congestion. Such a radio automatically
detects available channels in wireless spectrum, then
accordingly changes its transmission or reception parameters
to allow more concurrent wireless communications in a
given spectrum band at one location.
II. ANTENNA GEOMETRY
I. Circular antenna
The geometrical configuration of the proposed Circular
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Antenna is shown in Fig.2(a). The designed antenna is etched
on a single layer of low cost FR4 dielectric substrate which is
of 16 mm in diameter. The geometrical parameters are
adjusted carefully and finally the antenna dimensions are
obtained which is shown in the Fig.2. The substrate thickness
t=1.6mm.

Figure.2. (a). Geometry of Circular antenna
A circular patch antenna or a radiating patch which has its
geometry, where the feed line is attached, circular shape or an
arc shape, makes the current to flow easily around the patch.

Figure.2. (b). 3D View of Circular antenna
2.Square antenna
A square antenna was created on FR4 substrate with
Geometry of 40mm*40mm where the feed line is attached, arc
shape, makes the current to flow easily around the patch. This
makes the antenna to radiate with relatively larger bandwidth.
Such antenna can be used for spectrum sensing in Cognitive
Radio
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A square patch, will not allow currents to flow easily around
the patch. So it has narrow bandwidth. Such antenna can be
used as a communicating antenna, with frequency
reconfigurable geometry.

III. RESULT AND DISCUSSION
The snapshot of fabricated microstrip antenna is shown in
Fig.6. (a) & (b) where a 50Ω transmission lines are extended
to accommodate the SMA connectors to connect to the Scalar
Network Analyzer for measurement.

Figure.3.(a).Geometry of Square antenna
(a)

Figure.3. (b). 3D View of Square antenna
3.Equitable antenna
The equitable antenna was created on FR4 substrate with a
thickness of 3.2mm the Length and width of the antenna is
40mm.Two inner slots are cuted in the dimension 18mm and
16mm respectively

(b)
Figure.5. A Snapshot of Fabricated Antenna :(a) Top View
(b) Bottom View
The small discrepancy between them might be due to
fabrication tolerance, loss tangent of the substrate and
parasitic effect of the SMA connectors. The proposed antenna
model is fabricated for real time operation using microstrip
technology. Then the patch is made up of copper which
mounted on the dielectric material FR-4 and its thickness is
1.6 mm. Snap shots of fabricated antenna is given in the above
figure.
A.
Return Loss
Return loss is the loss of signal power resulting from the
reflection caused at a discontinuity in a transmission line or
optical fiber. This discontinuity can be a mismatch with
the terminating load or with a device inserted in the line. It
is usually expressed as a ratio in decibels (dB).

Figure.4. (a). Geometry of Equitable antenna
Where, RL (dB) is the return loss in dB Pi is the incident
power.
Pr is the reflected power.
B.
Simulated Result of Antenna
Microstrip and coaxially fed patch antennas are commonly
used in various types of smart antenna systems Return Loss
is a parameter which indicates the amount of power that is
lost to the load and does not return as a reflection.

Figure.4. (b). 3D View of Equitable antenna
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1.
Circular antenna
The return loss of the circular antenna is shown in the fig 6 .
It has a operating frequency of 8.3GHz which can be used for
WiMAX applications
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Table.1. Comparison And Performance Of Various Patch
Antenna
Geometry Type Circular
Square
Equitable
Return loss (dB) -39

-16

-37

Gain(dBi)

-36.436

2.871

0.2

0.4

-35.538

Bandwidth (GHz) 0.4
Figure.6. Return loss Graph for Circular antenna
2.
Square antenna
The return loss of the square antenna is shown in the fig 7. It
has an operating frequency of 5.3GHz, which is used for
Super high frequency, commercial wireless LAN.

IV. CONCLUSION
In this paper various micro strip antennas are studied for
CRNs and presented. On comparison it is observed that, at the
operating frequency between 2GHz to 8GHz the Equitable
antenna attained best results with a gain of 2.871 dB,
bandwidth of 0.4 GHz and operating frequency of about
2.7GHz, which can be used for WLAN application, mobile
phone and Two-Way Radios.
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