Journal of Intelligent Procedures in Electrical Technology

J | P ET Vol. 16/ No. 63/ Autumn 2025

P-ISSN: 2322-3871, E-ISSN: 2345-5594, http://Sanad.iau.ir/journal/jipet

Doi: 10.71666/jipet.2025.998685

Research Article

A Monopole Antenna for Ultra-Wide Band Applications with Band Rejection features
for Wireless Local Area Network and Evaluating Using Multi Attribute Decision
Method

Mabhdi Jalali*?, Assistant Professor, Yashar Zehforoosh?, Associate Professor

'Department of Electrical Engineering- Naghadeh Branch, Islamic Azad University, Naghadeh, Iran
2Microwave and Antenna Research Center- Urmia Branch, Islamic Azad University, Urmia, Iran
mahdi.jalali@iau.ac.ir, y.zehforoosh@srbiau.ac.ir

Abstract

A compact printed monopole antenna for ultra-wide band (UWB) applications with band-notched
characteristics is designed in this paper. The radiating element of the proposed antenna is composed of
an orthogonal patch fed by a 50-ohm microstrip feedline. It has a very compact size of 20mmx12mm,
which can be integrated easily with other RF front-end circuits. Also, this antenna is made in small
and compact dimensions in the size of 12x20 mm square, which can be easily integrated with other
circuits before and after it. The parameters and functions of this antenna have been analyzed and
investigated both through simulations and after construction. It has been demonstrated that the
proposed antenna provides an ultra-wide bandwidth from 2.81 GHz to 13.30 GHz, completely
covering the range set by the federal communication commission (FCC) for UWB operations (3.1GHz
to 10.6GHz) and a frequency band rejection (5.14-6.23 GHz) to eliminate wireless local area network
(WLAN) systems interfering. The radiation properties of the proposed antenna are also investigated
throughout the paper. Besides that, for a fair comparison with other published articles in this field, the
multi-criteria decision making (MCDM) method has been used. It also has advantages such as low
profile, low cost, high gain and satisfactory radiation characteristics.
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Figure (1): Configuration and arrangement of the proposed monopole antenna
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Figure (2): VSWR of proposed antenna and simple rectangular monopole antenna
Table (1): Dimensions of the proposed antenna
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Figure (3): The process and stages of the evolution of the antenna configuration from its initial and original state to the proposed
configuration, a) The initial design of the antenna, b) radiation patch modification, ¢) Ground plane modification, d) final proposed antenna
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Figure (4): Four-stage frequency spectrum(S11) of antenna evolution
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Figure (5): VSWR of antenna with different sizes of L3 parameter
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Figure (7): Built antenna view, a) Fabricated proposed antenna photograph, b) antenna being measured
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Figure (8): Simulated and measured S11 parameter of the proposed antenna
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Figure (9): Simulated and measured gain of the proposed antenna
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Figure (10): Radiation efficiency of the proposed antenna
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Figure (11): The radiation pattern of the proposed antenna at different frequencies, a) 3.1 GHz, b) 6.8 GHz, c) 2.8 GHz, d) 10.6 GHz
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Figure (12): Schematic of multiple decision-making method to choose the best monopole antenna
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Table (2): Characteristics of the compared antennas
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Table (3): Weight assignments for the different attributes in different states
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Table (4): Utility values for the investigated antennas in different states
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Figure (13): Utility values for the investigated antennas in four states
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