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Abstract 

 

A patch antenna is a narrowband, wide-beam antenna fabricated by etching the antenna element pattern in metal trace bonded to 

an insulating dielectric substrate, such as a printed circuit board, with a continuous metal layer bonded to the opposite side of the 

substrate which forms a ground plane. There are various types of microstrip antenna that can be used for many applications in 

communication systems. The proposed antenna design is an E-shape patch antenna which operates at multiple frequencies. The 

designed antenna has center frequency of 2.5 GHz thickness 1.5mm dielectric constant 4.3, loss tangent 0.019 are simulated 1-9 

GHz frequency. A micro-strip line and co-axial feed is used and the antenna is simulated using IE3D software from Zeland. This 

antenna is very effective in communication. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Microstrip antenna inherently has a low bandwidth that limits its application in practice. Several approaches have been made to 

improve the bandwidth of the single layer patch antenna, such as use of a thick or foam substrate. Further a dual band antenna is 

a better option to accomplish the requirement of broadband microstrip antenna (MSA).Various kind of microstrip antenna were 

proposed to provide dual band operation such as radial slot antenna, rectangular microstrip slot antenna with a π-shaped slot, and 

hybrid dielectric resonator antenna. The reactively loaded antenna is one of the popular techniques to obtain the dual band 

operation. 

Dual resonance is obtained by introducing the slots parallel to the radiating edge of the patch, co-axial or microstrip stubs at 

the radiating edges, cutting the slot in the patch. These dual band microstrip antennas provide a tunable frequency ratio for 

various applications. In this paper analysis of E-slot loaded rectangular microstrip antenna using equivalent circuit concept is 

presented. The aim of the paper is to study the effect of E-slot on the antenna parameters such as return loss. 

II. ANTENNA DESIGN METHODOLOGY 

This antenna is designed on the simulator to IE3D version 14.0. The antenna design as shown in figure proposed E-shaped 

rectangular microstrip patch antenna dimension length 29mm, Width 37mm, cut into slot W1 is 6mm and W2 is 18mm. In 

proposed antenna its operating frequency is 2.5GHz and is simulated in IE3D simulator up to 1-9GHz frequency. We have used 

50 Ω microstrip line and also co-axial feed. Array of E shaped patch antenna was also designed. 
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Fig. 1: Geometry of proposed antenna 

 Steps involved for microstrip line feed (50Ω): 

1) Open a new file in Mgrid. 

2) Select meshing frequency as 9GHz. 

3) Under the substrate layer set the following parameters 

4) Ztop=1.5 

5) Ɛpsr=4.3 

6) Loss tangent=0.019 

7) Design microstrip patch antenna with design parameters. 

8) Define the port. 

9) Mesh the structure at 2.5GHz. 

10) Simulate the design and observe the output. 

11) Optimize the structure at 2.5GHz. 

 Steps involved for co-axial feed: 

1) Open a new file in Mgrid. 

2) Select meshing frequency as 9GHz. 

3) Under the substrate layer set the following parameters. 

4) Ztop=1.5 

5) Ɛpsr=4.3 

6) Loss tangent=0.019 

7) Design microstrip patch antenna with design parameters. 

8) To give feed points go to Entity then select Probe-feed to Patch and assign values of  

9) X and Y coordinate. 

10) Mesh the structure at 2.5GHz. 

11) Simulate the design and observe the output. 

III. MATH 

Effective dielectric constant of antenna is 

Ɛ
𝑟𝑒𝑓𝑓=

Ɛ𝑟+1
2

+
Ɛ𝑟−1
2

[1+
12ℎ
𝑤

]
− 0.5 

Where h- height of substrate=1.5mm 

            w- Width of the patch=37mm 

            Ɛ𝑟 - Dielectric constant= 4.3 
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The X & Y coordinates for co-axial feed are given by: 

𝑋 =
𝐿

2√Ɛ𝑟𝑒𝑓𝑓
 

 

𝑌 =
𝑤

2
 

IV. RESULT & DISCUSSION 

     
 Fig. 2: layout for 50Ω Microstrip line feed                 Fig. 3: S-parameter v/s Frequency graph 

The simulated results of IE3D simulation for E-shaped the result is three notch at 2.85, 4.7 & 6.2GHz. In 2.85 GHz is Return 

loss = -15.9dB, 4.7 GHz is return loss is = -14.2 dB, 6.2 GHz is return loss is = -17.1dB. 

  
Fig. 4: layout for Co-axial feed                       Fig. 5: S-parameter v/s Frequency graph 

     The simulated results of IE3D simulation for E-shaped the result is three notch at 1.8, 3.9 & 4.8GHz. In 1.8 GHz is Return 

loss = -16dB, 3.9 GHz is return loss is = -17.2 dB, 4.8 GHz is return loss is = -18.7dB. 
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Fig. 6: layout for Array of E-shape Patch antenna 

 
Fig. 7: S-parameter v/s Frequency graph 

The simulated results of IE3D simulation for E-shaped Array the result is two notch at 2.5, 4.75 GHz frequency .In 2.5 GHz is 

Return loss = -26.5dB,  4.75GHz is return loss is = -30dB. 

V. CONCLUSION 

In this paper we have designed and implemented E-shape patch antenna at 2.5GHz using IE3D simulator which is suitable for 

dual band applications. We used coaxial feed which gave better results than that of microstip line feed for directivity and Gain. 

We also implemented Array of microstrip patch antenna which yielded best results. 
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