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ABSTRACT: This paper represents the well formed rectangular slotted microstrip patch antenna. The proposed 
antenna is simulated using HFSS tool. The purpose of this paper is to design the rectangular microstrip patch 
antenna and concentrating on the effect of antennas radiation pattern and gain. By considering the parameters of 
relative dielectric constant (∈𝒓 ), substrate material & thickness of the material, length & width of the patch. 
Conducting patch is formed by using rectangular configuration. The presented grid-slotted patch antenna acquires 
the measured bandwidth of 2.45 for the slot lesser than 3db and the maximal attained gain is 2.25dbi. 

Keywords: HFSS, microstrip patch antenna. 

      I.INTRODUCTION 

A patch antenna also known as a rectangular micro strip antenna is a type of radio antenna with a low 
profile which can be mounted on a flat surface. It consists of a flat rectangular sheet or “patch” of a metal 
mounted over a large sheet of metal called ground plane. A patch antenna is a narrow band, wide beam antenna 
fabricated by etching the antenna element pattern in metal trace boned to an insulating dielectric substrate such 
as printed circuit board with a continuous metal layer bonded to the opposite side of the substrate which forms a 
ground plane. Common micro strip antenna shapes are square, rectangular, circular and elliptical but any 
continuous shape in antenna is not possible. 

Some antenna does not have dielectric substrate instead they are made of metal patch mounted above a 
ground plane which has wider bandwidth. The industrial, scientific and medical (ISM)radio bands are used for 
the purpose of telecommunication. These bands have been used for short range, low power wireless 
communication systems since these bands are often approved for such devices that can be used without a 
government license.ISM frequencies are often choose for that purpose as they already have serious interference. 
Cordlesphones, Bluetooth devices ,near field communication(NFC) devices and wireless computer networks 
may also use the same ISM frequencies. 

II. LITERATURE SURVEY 

The antenna consists of three metal layer separated by two square F4B substrates with size of 70×70 

mm2, relative permittivity of 2.2, loss tangent of 0.002, and thickness of 1 mm.. The two substrates are stacked 

together closely and there is no air gap between the substrates. A grid-slotted patch works as a radiator is printed 

on the top layer. The patch is divided into 3×3 small patches by two horizontal slots and two vertical slots. 
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 The size of each small patch is a×a, and the width of the slots is g. A microstrip feeding line is placed 

in the middle of the substrates with the width of Wf and length of Lf. A metallic ground plane with a rectangle 

aperture-coupling slot etched on is printed on the bottom layer. The length of the slot is Ls and the width of the 

slot is Ws. The gaps between three patches in the first row are bridged by two inductors which is placed at the 

center of edges, and gaps between three patches in the middle row are bridged by two inductors as well. 

 

Figure.1 

Where, 

𝐿 = Length of the Substrate 

w =Width of the Substrate 

L =Length of the Slot 

w =Width of the Slot 

The reconfigurable antenna is based on the study of a grid-slotted patch antenna. The first step to 

implement the proposed reconfigurable antenna is the design and the investigation of a grid-slotted patch 

antenna. The radiation patch consists of an array of 3×3 periodically arranged square patches. As the effects of 

surface waves propagating on the finitesized grid-slotted patches array, the antenna can work effectively with 

high. 

 

Figure.2 
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Figure.3 

g =length of the radiating slot 

g  Width of the Radiating Slot 

It can be seen that the antenna has good frequency selective characteristic. The measured peak gain 

rises from 4.25 dBi to 8.49 dBi as the operational frequency increases from 2.45 GHz to 3.55 GHz. 

At lower frequency, the electrical size of the antenna is smaller than that at higher frequency which 

causes gain drop. 

III. ANTENNA DESIGN 

The proposed antennaconsistsof three metal layers separated by two squares FR4 substrates with size 

of 50×50 mm2, relative permittivity of 4.4, loss tangent of 0.002, and thickness of 1.6 mm. 

 

Figure.4 

Generally when the frequency of the antenna is increased leads to decrease in bandwidth and increase 

in efficiency.The substrate length and thickness can be calculated using the equation, 

𝛾 =
𝑐

𝑓
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𝐿 L+6h 

𝑤 = 𝑤 + 6ℎ 

h=
.

√
 

The patch length and width can be calculated using the equation such as, 

𝑤 =
𝑐

2𝑓

2

∈ + 1
 

L=𝑙   - 2∆𝐿 

Where 𝑙   = 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑔𝑡ℎ 

𝑙 =
𝑐

2𝑓 ∈
 

The feed can be calculated using,                               𝐿 =  

𝛾 =
𝛾

𝜖
 

Feedwidth =  

Radiation box is given using the formula such as, 

Axis position= + +  

Length= + +𝐿         width=  + +𝑤     height=  + +h 

Table.1 

The length and width of the substrate is calculated as 50mm,58mm 

The thickness of the substrate is calculated as 3.5mm 

The length and width of the patch is, 37mm,29mm 

The length and width of the feed is calculated as 15mm,7.5mm 

The length of the radiation box is given as 70mm 

The width of the radiation box is given as 78mm 

The height of the radiation box is given as 23mm 

The axial position of the radiation box is given as -29mm 
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IV.   SIMULATED RESULT 

The s-parameter of the antenna is given by, 

 

Figure .5 

 

The radiation pattern of the antenna is given by, 

 

Figure.6 
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V. CONCLUSION 

Thus we have reduced the gain by increasing the number of slots and hence the radiation pattern is 

reduced. By decreasing the radiation pattern the frequency emission is also reduced and it is suitable for mobile 

communication which needs less radiating antenna.Through this antenna we can overcome some medical 

effects. 
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