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Abstract-This paper propose the wide band dipole antenna 
design for wireless communication designed for 1.8 GHz. This 
antenna is designed with the help of CST MW Studio. 
Maximum efficiency of around 98 % gain is 2.99 dB 
accomplished at 1.8 GHz. 
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I. INTRODUCTION 
 

An Antenna may be a single straight wire or a conducting loop 
excited by a voltage source, an aperture at the end of 
waveguide, or a complex array of these properly arranged 
radiating elements. In radio and telecommunication a dipole 
antenna or doubt is the simplest and most widely-used class 
of antenna. It consists of two identical conductive elements 

such as metal wires or rods, which are usually bilaterally 
symmetrical. The driving current from the transmitter is 
applied, or for receiving antennas the output signal to 
the receiver is taken, between the two halves of the antenna. 
Each side of the feedline to the transmitter or receiver is 
connected to one of the conductors. This contrasts with 
a monopole antenna, which consists of a single rod or 
conductor with one side of the feedline connected to it, and the 
other side connected to some type of ground. A common 
example of a dipole is the "rabbit ears" television 
antenna found on broadcast television sets [1].The most 
common form of dipole is two straight rods or wires oriented 
end to end on the same axis, with the fee dline connected to the 
two adjacent ends. This is the simplest type of antenna from a 
theoretical point of view [2].  Dipoles are usually designed to 
function as resonant antennas, meaning that the elements serve 
as resonators, with standing waves of radio current flowing 
back and forth between their ends. So the length of the dipole 
elements is related to the wavelength of the radio waves 
used. The most common form is the half-wave dipole, in which 
the whole antenna is a half-wavelength long, so each of the two 
rod elements is 1/4 wavelength long. Several different variants 
of the antenna are also used, such as the folded dipole, short 
dipole, cage dipole, and bow-tie antenna. Dipoles may be used 
as stand alone antennas themselves, but they are also employed 
as a feed antenna (driven element) in many more complex 
antenna types,  such as the Yagi antenna [3], parabolic 
antenna, reflective array, log periodic antenna, and phased 
array. The dipole was the earliest type of antenna, it was 
invented by German physicist Heinrich Hertz around 1886 in 
his pioneering investigations of radio waves[4].To design the 
printed rectenna. The commercially available software CST [5] 
is used to design the dipole antenna,  low-pass filter, match 
circuit and simulate the whole rectenna Computer Simulation 
Technology (CST) MICROWAVE STUDIO is a fully featured 
software package for electromagnetic analysis and design in 
the high frequency range. The software contains four different 
simulation techniques (transient solver, frequency domain 

solver, Eigen mode solver, modal analysis solver) which best 
fit their particular applications. The most flexible tool is the 
transient solver, which can obtain the entire broadband 
frequency behaviour of the simulated device. The properties of 
the antenna such as return loss S11, Directivity and Gain are 
determined with the help of CST Software                                                                           
 

II. THEORY OF ANTENNA 
 

An antenna (or aerial) is an electrical device which 
converts electric power into radio waves, and vice versa. It is 
usually used with a radio transmitter or radio receiver. 
In transmission, a radio transmitter supplies an 
oscillating radio frequency electric current to the antenna's 
terminals, and the antenna radiates the energy from the current 
as electromagnetic waves (radio waves). In reception, an 
antenna intercepts some of the power of an electromagnetic 
wave in order to produce a tiny voltage at its terminals, that is 
applied to a receiver to be amplified. Antennas are essential 
components of all equipment that uses radio. They are used in 
systems such as radio broadcasting, broadcast television, two-
way radio, communications receivers, radar, cell phones, 
and satellite communications, as well as other devices such 
as garage door openers, wireless microphones, 
bluetooth enabled devices, wireless computer networks, baby 
monitors, and RFID tags on merchandise.Typically an antenna 
consistsofanarrangementofmetallic conductors ("elements"),el
ectrically connected (often through a transmission line) to the 
receiver or transmitter. An oscillating current 
of electrons forced through the antenna by a transmitter will 
create an oscillating magnetic field around the antenna 
elements, while the charge of the electrons also creates an 
oscillating electric field along the elements. These time-
varying fields, when created in the proper proportions, radiate 
away from the antenna into space as a moving transverse 
electromagnetic field wave. Conversely, during reception, the 
oscillating electric and magnetic fields of an incoming radio 
wave exert force on the electrons in the antenna elements, 
causing them to move back and forth, creating oscillating 
currents in the antenna.Antennas may also include reflective or 
directive elements or surfaces not connected to the transmitter 
or receiver, such as parasitic elements, parabolic 
reflectors, horns, which serve to direct the radio waves into a 
beam or other desired radiation pattern. 
 

III. .DESIGNING OF ANTENNA 
 
Dipole antenna is made up of copper wire having 75 mm 
length and 2.5 mm diameter [6]. Front view and top view of 
dipole antenna are shown in figure 1 (a) and 1 (b). To provide 
the feed between two poles of antenna there is a 1.6 mm thick 
glassy epoxy (FR-4 lossy) substrate and refractive index of 
ɛr=4.3 is used as shown in figure 1 (b).  
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Figure 1 (a): Front view of dipole antenna 

 
Figure 1 (b): Top view of dipole antenna 

 
IV. RESULT 

 
Figure. 2 shows the simulated return loss with frequency of the 
proposed antenna, which is -21 dB at 1.8 GHz and bandwidth 
of 400 MHz. 
  

 
Figure 2: Simulated return loss for dipole antenna. 

 

 
 

Figure 3: 3D radiation pattern of antenna at 1.8 GHz 
 
3D radiation pattern is shown in figure 3 having radiation 
efficiency 98% and gain of 2.99dB. 

 

 

 
Figure 4: Polar radiation pattern of antenna at 1.24GHz 
Radiation pattern of antenna at 1.8-GHz is shown in figure 4 
having main lobe magnitude 1.7 dBi, main lobe direction 51.0 
degree, and 3- dB angular width of 146.0 degree and side lobe 
level  -1.8 dB. 
 
 

V. CONCLUSION 
 

A proposed wide band dipole antenna  has been developed 
which has the highest recorded efficiency of 98% and gain of 
2.99 dB at 1.8-GHz. This antenna having bandwidth of 400 
MHz.I am grateful to my guide Professor Dr. P.K.Singhal, 
Dept of Electronics. M.I.T.S. Engg College Gwalior For his 
Kind sopport and To Prof Shailaindra Ojha , Dept Of 
Electronics, ITM University Gwalior for his kind help in 
preparation of this paper . 
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