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ABSTRACT:

This paper presents the radiation performance of rectangular
patch antenna having a two slots. The design is used for
three different frequencies 2.4, 5 and 7GHz . As a substrate
material Cu_clad is used. The simulated results for this
antenna are obtained by varying the length and width of
three dipoles.The results indicate that rectangular patch
antenna with two slots offers a good antenna efficiency
41.576 at 2.45 GHz,51.958 at 5 GHz,46.810 at 7 GHz with
the input feed 50 Ohm. . Desired patch antenna design was
simulated by ADS simulator program. ADS supports every
step of the design process—schematic capture, layout,
frequency-domain and time-domain circuit simulation, and
electromagnetic field simulation, allowing the engineer to
fully characterize and optimize an RF design without
changing tools. With ADS’s Wireless Libraries and circuit-
system-EM co-simulation technology, ADS provides full,
standards-based design and verification within a single,
integrated platform. In view of design, selection of the patch
width and length are the major parameters along with the
feed line dimensions.

Key words: Wi-Fi, Wi-max and Bluetooth, ADS, Micro strip
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INTRODUCTION:

In this paper the good efficiency is offered by modified
Microstrip Patch antenna which operates at frequency range
2 to 11GHz has been discussed in detail. Microstrip patch
antenna has been received tremendous attention since the last
two decades and now it becomes a major component in the
development of Wi-Fi, Wi-max and Bluetooth.
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Microstrip antenna is a printed type antenna
consisting of a dielectric substrate sandwiched in
between a ground plane and a patch. In this project
Micro strip patch antenna technology is used for
different application for different frequencies
different materials are used for better efficiency.

Fig.1:Patch layout mashed structure

These are preferred over other types of radiators
because of its low profile and light weight but its
major drawback is its low antenna efficiency and
low gain. This is one of the problems that
researchers around the world have been trying to
overcome.
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In this project, we have tried to increase the efficiency of the
patch antenna. It has been noticed that there is some
significant increments in antenna efficiency measurements.

FUNDAMENTAL SPECIFICATIONS OF PATCH
ANTENNAS

A micro strip or patch antenna is a low profile antenna that
has a number of advantages over other antennas it is light
weight, inexpensive, and easy to integrate with
accompanying electronics. While the antenna can be 3D in
structure (wrapped around an object, for example), the
elements are usually flat hence their other name, planar
antennas.

1)Antenna Efficiency and Gain:
Antenna gain is defined as antenna directivity times a factor

representing the radiation efficiency. This efficiency is
defined as the ratio of the radiated power (Pr) to the input
power (Pi). The input power is transformed into radiated
power and surface wave power while a small portion is
dissipated due to conductor and dielectric losses of the
materials used. Surface waves are guided waves captured
within the substrate and partially radiated and reflected back
at the substrate edges. So here the antenna efficiency 41.576
at 2.45 GHz,51.958 at 5 GHz,46.810 at 7 GHz . The gain for
2.4 GHz is 3.652 db, for 5GHz it is 5.102db and for 7GHz it
is 6.162db.

Directivty & Efficiency
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Fig.2: Gain & Efficiency for 2.45 GHz
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Fig.3: Gain & Efficiency for 5GHz
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Fig.4: Gain & Efficiency for 7 GHz

2)Radiation Pattern:

The patch's radiation at the fringing fields results in
a certain far field radiation pattern. This radiation
pattern shows that the antenna radiates more power
in a certain direction than another direction. The
antenna is said to have certain directivity. This is
commonly expressed in dB. The rectangular patch
excited in its fundamental mode has a maximum
directivity in the direction perpendicular to the
patch (broadside). The directivity decreases when
moving away from broadside towards lower
elevations. The 3 dB beam width is twice the angle
with respect to the angle of the maximum
directivity, where this directivity has rolled off 3 dB
with respect to the maximum directivity.
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Fig.5: 3D Radiation Pattern of Patch Antenna for 2.45 GHz

Fig.6: 3D Radiation Pattern of Patch Antenna for 5 GHz

Fig.7: 3D Radiation Pattern of Patch Antenna for 7 GHz

500

ISSN: 2395-3470
www.ijseas.com

3)Return Loss:

In telecommunications, return  lossis the loss
of power in  the signal returned/reflected by 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 wusually expressed as a ratio
in decibels (dB). The results indicate that
rectangular patch antenna with two slotss offers
impedence -2db for 2.4 GHz, -1.5 db for 7 GHz and
-5 db for 7 GHz with the input feed 50 ohm.
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Fig.8: Return loss of Multi Application Patch
Antenna

4)Antenna Parameters:

Power rodated (Watts) 0000253674
Cfective angle (Seradars) 2.253%
Drectvity(diy) 746305
Gan (d&) 65227
Maximim nterely (Watts/Steradan) 0000112577
Angie of U Max (theta, phi) 44 ]

E{theta) mae (mag, phase) 0.289008 169371
E{phs) max (mag phase) 0.0350159 15.3358
E0x) max (mag phase) 0.03299% 161.29%
Ely) max (mag phase) 0.2063%5 16,0448
E(2) max (mag, phase) 0,.200762 163.063
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Fig.9: Antenna Parameters for 2.45 GHz
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{ Antenna Parameters

Power radated (Watts) 0.000592702
Effective angie (Steradars) 20104
Diractivity{dBs) 7.95927
Gain (d&i) S.10228
Madmim ntensRy (WattsSteradan) 0.000195335
Angle of U Max (theta, ph) * 149
Ethets) max (mag phase) 0.194%63 ~3.00754
E{phi) max (mag, phasa) 0.330404 11369
E{x) max {mag phass) 0.162975 1141
Ely) max {mag phase) 0.327948 535167
E(2) max (mag, phasa) 0.1145% 176,992

Fig.10: Antenna Parameters for 5 GHz

| Antenna Parameters r?_,g
Power radated (Watts) 0.000976649
Effective angde (Seradans) 1 A1672
Deectivity(dB) 947
Gan () 6.1866
Maomin reersty (watsSteraden) 0000609175
Aegge of UMax (theta, o) » (2]
Eftheta) max (mag.phase) 065455 6 542
Efphi) max (mag phase) 0.1%61%4 104522
£x) mar (man) phace) 0.00963%7 L6178
Ely) max (mag phase) 0.55303 47,6351
£2) max (wag shace) 0400e8 8s

Fig.11: Antenna Parameters for 5 GHz
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CONCLUSION:

The research motivation of this project is to design
multi application patch antenna for Wi-Fi, Wi-max
and Bluetooth applications which operates at 2.45, 5
and 7 GHz. The rectangular patch antenna with two
slotss with 50o0hms feed has been designed. It’s
operating range is 2 to 11GHz and substrate
material used here is Cu_clad. Antenna efficiency
41.576 at 2.45 GHz, 51.958 at 5 GHz,46.810 at 7
GHz. ADS electromagnetic simulator is used for
design and simulation of patch Antenna.
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