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Abstract— This  project develop and design of compact 

micro strip patch antenna with coplanar wave guide feed 

line L-band monopole antenna. To design a micro strip 

patch antenna using basic parameter are computing 

manually with basic formula’s. A prototype model 

antenna is design with the help of HFSS simulation 

software and resonant frequency (1-2 GHz) as well as 

impedance matching component Substrate FR4 

(frameretardent4) with antenna dimension length(L), 

width(W), Substrate parameter  dielectric constant  (Ԑr) 

,height (h) and radiation parameter is determined. From 

the transmitter antenna (fixed) the signal is delivered  

using servo motor angular position and radiation pattern is 

receive at the receiver antenna   (rotatable) which rotates 

at the angle of 360˚. 

 Key words: FR4 (frame retardent4), High Frequency 

Structural Simulator (HFSS), Ultra Wave   Band (UVB)          

I. INTRODUCTION 

The basic architecture of a micro strip antenna system 

comprises of a sensing antenna to continuously monitor the 

wireless channel and search for unused frequency bands and 

a reconfigurable transmit/receive antenna to perform 

required communication within those unused frequency 

channels. So the microstrip have a sensing antenna that 

continuously scan the communication channel searching for 

spectrum holes. 

 In this project, both the antennas are incorporated 

on the same substrate. The micro strip antenna covers the 

band from 1 GHz to 3 GHz, while reconfigurable antenna is 

able to tune its operating frequency through the entire band 

covered by the sensing antenna. Micro strip antenna is 

obtained by feeding at different instances. 

 The project scope is focused on micro strip 

antennas designs which provide an wide bandwidth. 

Truncation ground plane and notches/bevels techniques are 

added to improve the impedance matching. In order to 

achieve the objective, a number of activities have been 

identified, as outline below: 

 First to investigate characteristics of  UWB antenna 

depending on the radius-to-length ratio, choice of substrate  

and  defining its thickness.Then to work with different 

structures of ground plane and usage of feed point to 

achieve wideband bandwidth and make it highly directional 

.Simulate the micro strip patch antenna design model using 

Ansoft HFSS. 

II. RELATED WORK 

A. Microstrip Space-fed Antenna Array Design with High 

Isolation and Broad Bandwidth. 

Mr.Prashant  Kumar  Mishra and  Girish  Kumar  in March 

2012  have proposed  Dual polarized antennas are primarily 

used to achieve polarization diversity.These antennas have 

their applications  for  MIMO systems, mobile backhaul 

application  and  for  strategic communication systems. 

Antenna for these applications, require high isolation 

between two orthogonal ports, high gain and broad 

bandwidth.  

B. Wideband Micro strip Patch Antenna with Low Cross 

Polarization and High Isolation: 

Mr.Biao Li, have  proposed a  dual polarized patch antennas 

have aroused much attention in modern mobile 

communication systems for instance,UniversalMobile 

Telecommunications Service and Worldwide 

Interoperability for Microwave Access—in combating the 

multipath fading problem.  

Moreover, they are also able to provide double 

transmission channels in a frequency-reuse communication 

system. Polarization diversity is usually preferred to spatial 

diversity due to the compactness of the radiating system.  

However, the tremendous growth of wireless 

communication services results in increasing demand for 

wideband unidirectional antennas with electrical 

characteristics. 

C. Broad-Band Micro strip Antennas Fed by Proximity 

Coupling: 

Mr.Steven (Shichang) Gao proposed a dual-polarized micro 

strip antenna can be realized by feeding the rectangular 

micro strip patch at two orthogonal edges, through edge feed 

or probe feed, which excites TM10 and TM11 mode with 

orthogonal polarizations.  

Both the element itself and its array often achieve isolation 

of about 28dB. The isolation  of  this  kind  of   dual-

polarized antennas could  be  increased  significantly by 

using  thin  wire  bonds, at the expense of additional 

complexity in antenna fabrication and matching circuits 

designs.  

Dual-polarized microstrip antenna fed by slot 

coupling is first reported by Adrian and Schaubert. Dual 

offset slots are used and it achieves isolation of dB. 

III. PROPOSED STRATEGY 

In most basic form, a Microstrip patch antenna consists of a 

radiating patch on one side of a dielectric substrate which 

has a ground plane on the other side as shown in Fig A The 

patch is generally made of conducting material such as 

copper or gold and can take any possible shape. The 

radiating patch and the feed lines are usually photo etched 

on the dielectric substrate. 
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Fig. 1: Microstrip Patch Antenna 

 
Fig. 2: Common Shapes of Microstrip Patch   Antenna 

A. Waves on Microstrip: 

The  mechanisms  of  transmission  and radiation in a micro 

strip can be understood by considering a point current 

source (Hertz dipole) located on top of the grounded 

dielectric substrate.This source radiates  electromagnetic 

waves.  

 Depending on  the direction  toward  which waves  

are  transmitted,  they  fall  within  three distinct categories,  

each  of  which  exhibits  different behaviors.   

B. Surface Waves: 

 
Fig. 3: Surface Waves 

The waves transmitted slightly downward, having 

elevation angles   between  p/2 and p -(1/√ εr),  meet  the  

ground  plane,  which  reflects  them,  and  then  meet  the  

dielectric-to-air boundary. 

C. Leaky Waves: 

Waves directed more sharply downward, with   angles 

between p- arcsin (1/√εr) and p,    are  also  reflected  by  the  

ground  plane  but  only  partially  by  the  dielectric-to-air  

boundary. 

 

 
Fig. 4: Leaky Waves 

They  progressively  leak  from  the  substrate  into  

the  air,  hence  their  name  leaky  waves,  and eventually 

contribute to radiation. The leaky waves are also non-

uniform plane waves for which the attenuation direction   

points downward,  which may  appear to be rather odd the 

amplitude  of the  waves  increases  as  one  moves  away  

from  the  dielectric  surface. 

D. HFSS using Microstrip Antenna: 

The microstrip patch antenna is a popular printed resonant 

antenna for narrow-band microwave wireless links that 

require semi-hemispherical coverage. The following topics 

are covered: 

 Model Setup 

 Waveport Feed 

 Airbox and Boundary Conditions 

 Meshing 

 Analysis/Sweep Setup 

 Plotting Results 

E. Model Setup: 

 
Fig. 5: Model Setup of Patch Antenna 

First the model of the microstrip patch antenna has 

to be drawn in HFSS. It consists of rectangular substrate and 

the metal trace layer as shown in Fig.E Note that a quarter-

wave length transformer was used to match the patch to a 50 

Ohm feed line. The dimensions of antenna can be found in 

the HFSS simulation file. 

F. Waveport Feed 

In order to excite the structure an excitation source has to be 

chosen. For this simulation a waveport will be used. The 

waveport will excite the first mode of the microstrip line 

(quasi-TEM) and then HFSS will use this field to excite the 

entire structure. In order to get an accurate result, the 

waveport has to be defined properly; if it is too small the 

field will be truncated (characteristic impedance will be 

incorrectly calculated) and if it is too large a waveguide 

mode may appear. 

G. Airbox and Boundary Conditions 

An airbox has to be defined in to model open space so that 

the radiation from the structure is absorbed and not reflected 

back. The airbox should be a quarter-wavelength long of the 

frequency of interest in the direction of the radiated field. In 

the directions where the radiation is minimal, this quarter-

wavelength condition does not have to be met and an air 

“space” may not even have to be defined.  

Since the radiation of a patch antenna is 

concentrated at broadside, a rectangular box enclosing the 

structure is only needed; the height of the airbox is 31.25 

mm (quarter-wave at 2.4 GHz). 
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Fig. 6: Airbox and Boundary Conditions 

H. Meshing: 

Manually meshing should be performed on the airbox to get 

accurate results for the antenna properties such as efficiency, 

directivity, and radiation pattern. One should seed the airbox 

lambda/10. For this structure the initial mesh length for the 

airbox was set to 12.5 mm (lambda/10 at 2.4 GHz). 

 
Fig. 7: Meshing 

I. Analysis/ Sweep Setup: 

SolutionFrequency:2.4GHz 

 Maximum # of Passes: 1 

 
Fig. 8: Port Mode Showing Electric-Field 

J. Plotting Results: 

 
Fig. 9: Return loss from 1 GHz to 5 GHz. 

The fundamental resonance of the antenna occurs 

at 2.36 GHz with a return loss of -29.43 dB. Next, the top 

face of the substrate was selected and the Electric Field 

Vector was plotted for 2.36 GHz. The field plot is shown in 

Fig. 6 and shows the expected half-wavelength field 

distribution. 

IV. SIMULATION RESULTS AND DISCUSSIONS 

A. Design Specifications  

The procedure for designing a square microstrip patch 

antenna in IE3D software is explained. And the results 

obtained from the simulations are demonstrated. The Square 

microstrip patch antenna parameters are calculated from the 

following formulas. Hence, the essential parameters for the 

design are: 

The  three  essential  parameters  for the design of a  Micro 

strip Patch Antenna:  

B. Frequency of operation (fo) 

The  resonant  frequency  of  the  antenna  must  be  selected 

appropriately .The Mobile Communication  Systems uses  

the frequency range  from 2100-5600 MHz. Hence the 

antenna designed must be able to operate in this frequency 

range. The resonant frequency selected for my design is 1.5 

GHz. 

C. Dielectric constant of the substrate (εr) 

The dielectric material selected for our design is RT Duroid 

which has  a dielectric constant of  4.4 GHz  A substrate 

with a high dielectric constant has been selected since it 

reduces the dimensions of the antenna. 

D. Thickness  of  dielectric  substrate (t) 

 For  the  microstrip  patch  antenna  to  be  used  in  cellular 

phones, it is essential that the antenna is not bulky. Hence, 

the height of the dielectric substrate is selected as 0.9 mm. 

Hence, the essential parameters for the design are: 

εr = 4.4 GHz, 

h  = 0.9 mm, 

C  = 3*10
8 

m/s, 

W=60.82mm, 

L=45.33mm. 

The performance can be evaluated using algorithms 

and is simulated using HFSS simulator. In the simulation the 

microstrip antenna is designed. 

 
Fig. 10: HFSS Design of a Micro Strip Antenna 

Fig 10 shows design of a micro strip antenna with 

above mentioned design specifications. 
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Fig. 11: Microstrip Patch Antenna Waveform. 

Fig 11 represents the simulated result of microstrip 

patch antenna with freq(GHZ)in x-axisand dB in y-axis. 

V. CONCLUSION 

The work in this report primarily focuses on the design of   

microstrip  patch antennas.The effect of varying the patch 

length, width, thickness, dielectric constant, frequency  and  

whose results  were studied under great details with the help 

of experimental results. The proposed patch yield desirable 

results throughout the operating frequency range. Above all, 

the antenna was found to produce a gain of around 30 dB  

and  proper  radiation pattern were obtained at the operating 

frequency ranges.  

A method for reducing the operating frequency 

range can be combined with the proposed patch for 

application in the field of mobile communication. The 

optimization of the patch can be done using PSO coding. 

This will help to improve the radiation efficiency and gain 

of the antenna. At present facility for fabrication of the patch 

is not available in our institute. The same work will be 

performed later. Also the gain and bandwidth can be 

improved by implementing suitable methods for the same. 
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