Tabriz Journal of Electrical Engineering (TJEE), vol. 55, no. 2, 2025 Serial no. 112
DOI: 10.22034/tjee.2024.56819.4639

Design and Fabrication of Ultra-Wide Band Microstrip Antenna Using Three Layers

Incomplete Earth Structure in Tumor Detection and Identification
Behnam Dorostkar Yaghouti', Gohar Varamini > Ahmad Dolatkhah 3

1- Department of Information and Communication technology, Amin police university, Tehran, Iran
2- Department of Electrical Engineering, Beyza Branch, Islamic Azad University, Beyza, Iran.
3- Department of Information and Communication technology, Amin police university, Tehran, Iran
E-mails: behnam_dorostkar@cmps2.iust.ac.ir*, Gohar.Varamini@iau.ac.ir, ict.ahmad93@gmail.com
«corresponding author: behnam_dorostkar@cmps2.iust.ac.ir
Abstract

Microwave and electromagnetic radiation techniques have emerged as efficient and non-invasive approaches for tumor detection and diagnosis. In
this context, microstrip antennas are considered promising candidates in medical applications due to their lightweight structure, low fabrication
cost, and ease of integration with imaging systems. However, limitations such as narrow bandwidth and non-optimized radiation patterns often
hinder their performance in precise biomedical scenarios. This paper presents the design and fabrication of a novel ultra-wideband (UWB) monopole
antenna incorporating a modified defected ground structure (DGS). The proposed antenna is fed by a coplanar waveguide (CPW) and constructed
on an FR-4 substrate with a relative permittivity of 4.3, standard thickness of 1.6 mm, and compact dimensions of 30x35 mm?. The fabricated
prototype exhibits a wide operating frequency range from 3 to 11 GHz with a maximum gain of 4.1 dBi. The measured results show good agreement
with simulations and confirm the improved bandwidth and polarization purity. Owing to its compact size and enhanced radiation characteristics,
the proposed design is highly suitable for integration into microwave imaging systems for accurate tumor detection in medical diagnostic.

Keywords: Antenna, microstrip, ultra-wide band, medical imaging, New Defective Earth Pattern
Introduction

The UWB systems offer high accuracy and precision due to the large time resolution of UWB signals. Also, UWB-based biomedical systems offer
advantages such as low power operation, improved multipath performance, simple transceiver architecture, short-range and low-data-rate wireless
data transmissions, due to high energy efficiency, good coexistence, high range resolution, low radiated power, high penetration capability, low
hardware complexity, and good interference resilience. In UWB systems, it has become a challenge to design antennas able to work in such a
frequency range with pulsesoduction.

Proposed Work and Methodology

The ultra-wideband antenna designed with maximum gain (4.1 dB peak gain) operates in 3-11 GHz. Simulation results are measured and discussed
in detail. Various parametric studies based on numerical simulations are involved to reach the optimal design by monitoring the effects of adding
slices on the performance of the proposed antennas.

Conclusion

This paper presents a design and experimental validation of an ultrawideband (UWB) antenna for medical applications working in the frequency
band of 3—11 GHz. The proposed antenna with defected ground structure (DGS) is designed and printed on the FR4 substrate material with an
overall size of 35mm x 30mm x 1.6mm which operates over the UWB frequency range.
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