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Farfield H-Fiekd(r=1m) Abs (Phi=90)

— farfield (f=0.912) [1]
Phi=270

150 Frequency = 0.912 GHz
Main bbe magnitude =  -33.9 dBA/m
Main bobe drection = 176.0 deg.
Theta / Degree vs. dBA/m Angular width (3 dB) =  83.5 deg.

Farfield E-Field(r=1m) Abs (Phi=0)

farfield (f=1.842) [1]
Phi= 0 30 30 Phi=180

Frequency = 1.842 GHz
Man lobe magntude = 14 dBV/m

Main lobe direction = 15.0 deg.
Theta / Degree vs. dBV/m Angular width (3 dB) = 113.1 deg.
Farfield E-Field(r=1m) Abs (Phi=0)

—— farfied (=2.4) [1]

Phi=180

120\\ /120

150 L A7 150 Frequency = 2.4 GHz
180 Man lobe magnitude = 16.6 dBV/m
Main lobe diection = 102.0 deg
Theta / Degree vs. dBV/m Anquiar vidth (3 dB) = 320.7 deg

Farfield E-Field(r=1m) Abs (Phi=0)

o

farfield (=3.54) [1]
Phi=180

{ Frequency = 3.54 GHz
150 150 Main lobe magnitude = 11.2 dBV/m

180 Main lobe direction = 122.0 deg
Angular width (3 dB) = 158.1 deg
Theta / Degree vs. dBV/m Side lobe level = 1.0 dB
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Farfield E-Field(r=1m) Abs (Phi=0)
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— farfield (f=0.912) [1]
Phi=180

150

180 Frequency = 0.912 GHz
Main lobe magnitude = 17.6 dBV/m
Theta / Degree vs. dBV/m Main lobe drection = 180.0 deg.

Farfield H-Field(r=1m) Abs (Phi=90)

0

farfield (f=1.842) [1]
Phi=270

" Frequency = 1.842 GHz
150 Main lobe magnitude =  -35.5 dBA/m

180 Main lobe direction = 26.0 deg
Angular width (3 dB) = 61.9 deg
Theta / Degree vs. dBA/m Side lobe level = -8.2 dB

Farfield H-Field(r=1m) Abs (Phi=90)

0

farfield (f=2.4) [1]
Phi=270

" Frequency = 2.4 GHz
150 Main lobe magntude = -34.2 dBA/m

180 Main lobe direction = 31.0 deg
Anguiar width (3 dB) = 59.8 deg
Theta / Degree vs. dBA/m Side lobe level = 6.2 dB

Farfield H-Field(r=1m) Abs (Phi=90)

0

farfield (f=3.54) [1]

Phi= 90 30 Phi=270

p Frequency = 3.54 GHz
150 Main lobe magnitude =  -33.2 dBA/m

180 Mahn lobe drection = 48.0 deg.
Angular width (3 dB) = 39.4 deg
Theta / Degree vs. dBA/m Side lobe level = -2.4 dB
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Design and Implementation of Tri Band Microstrip Patch Antenna with
Bandwidth Enhancement for GSM, WLAN, WiMAX System

Ahmed A. Ahmed
Department of Physics/ College of Science/ University of Tikrit
Fares S. Alatallah
Department of physics/ College of Science/ University of Tikrit
Yessar. E. Mohammed Ali
Department of Electrical Engineering/ Engineering College/ University of Mosul

ABSTRACT

In this research design of tri-band microstrip antenna suitable for wireless GSM, WLAN and
WiMAX application. The total size of the proposed antenna (107 x 110 x 1.6) mm®>. The substrate
material type is FR-4(epoxy). Return losses of -34.328 dB, bandwidth 24.8%, gain 2.8738 dB at
frequency 0.912 GHz and return losses -37.375 dB, bandwidth 52.33%, gain 2.0411 dB at
frequency 1.842 GHz and return losses -27.753 dB , bandwidth 40%, gain 4.4762 dB at frequency
2.4 GHz and return losses -33.471 dB, bandwidth 4%, gain 4.9543 dB at frequency 3.534 GHz.
The simulated results are obtained using the software computer simulation technology CST. The
simulated results are verified with experimental results which are in acceptable agreement.
Keywords: Multiband, Microstrip antenna, GSM, WLAN, WiMAX.



