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Abstract— This paper presents the design and development 

of antennas for various applications with suitable frequencies. 

With the development of many different wireless 

communication standards to design the antenna is an 

important role of communications. A suitable antenna design 

technique is as an important role in recent world for the 

wireless applications such as Global Positioning System 

(GPS), Worldwide Interoperability for Microwave Access 

(WIMAX) and Wireless Area Network Standards (WLAN). 

The antenna should have low profile, light weight and easy to 

fabricate for broadband characteristics. Also, it should have 

very good performance in impedance bandwidth, radiation 

efficiency, gain, return loss and electromagnetic interference. 
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I. INTRODUCTION 

Antennas can be classified in several ways that include the 

frequency band of operation, physical structure and 

electromagnetic design. The antennas most commonly used 

for base stations, simple and dipole or monopole antenna.  

Diversity is a technique that improves reception of radio 

waves with the signals varies with time at the separated 

locations. A monopole antenna over an infinite ground plane 

is the identical gain, pattern in the half space above the ground 

plane as the dipole in free space. An antenna comprised one 

or more dipole elements in front of a corner reflector is also 

called the corner reflector antenna. It has high gain and better 

front to back ratio. Yagi Uda Antenna can be constructed with 

one or more (reflector and director elements) to support the 

horizontal or vertical polarization is used for point to point 

applications. Multiband antennas are designed to operate the 

VHF and UHF bands. Radars for synthetic aperture imaging 

(SAR), shuttle imaging and remote sensing operate at X band. 

It is suitable for such applications microstrip patch antenna 

and also requires low profile, light weight and efficient 

antennas. Microstrip Patch Antenna can provide high gain, 

wide bandwidth and improved efficiency. The design of 

rectangular microstrip antenna FR-4 (€r=4.2, h=1.5) at 2.5 

GHZ. The designed antenna has the gain and return loss of 11 

dbi and -21 db respectively. 

II. METHOD OF MOMENTS 

The efficient method is used for computing the charge and 

current distribution on a circular disk. Integral equation is 

formulated for the circular loop geometry into the account of 

moment method for charge and current distribution. The 

integral equation method for radiation (or) scattering is the 

solution for unknown current density, which is induced on the 

surface of radiator.  

The moment method is used to solve the unknown 

induced current density using numerical techniques. The 

integral equation method of moments is used to refer the 

numerical techniques solutions with the help to find the 

impedance of an antenna design. In this type of techniques is 

usually the speed and storage capacity of the computer. 

Moment of method can be used to solve the current density.  

The current distribution of an antenna depends on 

many factors like its operating frequency, geometry, method 

of excitation and proximity to the secondary objects. 

Impedance of an antenna at a point is the ratio of the electric 

to the magnetic field and also the ratio of the voltage to the 

current across the terminals. Boundary value method is used 

to calculate the impedance and current distribution of an 

antenna. 

III. RADIATION PATTERN 

Radiation pattern is a diagram of field strength the power 

intensity as a function of the aspect angle at a distance from 

radiating antenna. An antenna pattern is three dimensional 

consists of several lobes like main lobe, side lobe and back 

lobe. The major power is concentrated in the main lobe is 

required to keep the power in the side lobe and the back lobe 

as low as possible. 

IV. WIRELESS ANTENNAS 

The monopole feed for applications in the mobile 

communication devices with LTE/WWAN operation in the 

704^960/1710^2690 MHz bands have been demonstrated. 

The different operating bands of the LTE/GSM/UMTS 

operation like LTE bands, LTE 700(698-787 MHz), LTE 

700(698-87 MHz), LTE 2300(2305-2400 MHz), LTE 

2500(2500-2690 MHz), GSM 850(824-894 MHz), GSM 

900(880-960MHz), GSM 1800(1710-1880 MHz) and UMTS 

(1920-2170 MHz).  The feeding monopole strip also 

contributes a quarter wave length resonant modes at the 

frequency of 2.2GHz. The proposed design at the ground is 

used to accommodate USB Connectors. 

V. RFID 

The radio frequency identification concept has been around 

for decades. The recent reductions of size and cost related to 

integrated circuits have great expanded the range of feasible 

applications. The antenna and sensor technology is a key to 

successful deployment. The optimal antenna design is driven 

by the RFID applications and government regulations. The 

distinctive characteristics dictated by all applications for 

RFID antennas are durability, ease of mouthing and small in 

size. 
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VI. EMBEDDED ANTENNAS 

Signal Emission and Reception is an important role of 

antenna in wireless communication. The antenna design is 

used to desire dimension of the size of the PCB and the circuit 

functions in the RF by using RF chokes. The functions of RF 

choke to blocks the current. RF choke is the inductor to design 

the PCB structure. The circuit designs include the baseband 

signals, ground plane, dc power supply; RF chokes in the 

dipole antenna. 

VII. ULTRA WIDE BAND ANTENNA 

UWB has an advantage of constant radiation pattern over 

frequency and low angular distortions. Biconical antenna is 

used for applications to achieve the Omni directional 

radiation. The horn antennas and biconical antennas are the 

UWB antennas. A Biconical antenna has the advantage of 

admittance calculation to near and far field solutions over a 

wide frequency range.  

The development of UWB antenna should have  low 

distortions and improved radiation pattern. Dual and triband 

antennas can be adjusted by length of the strips to improve 

the resonant frequencies and impedance bandwidth. Dual 

band antenna is used to design for split ring resonator. Tri 

band antenna is used to design for arc shaped strips. 

The U shaped is used to design the rectangular patch 

to improve the bandwidth. The UWB antennas have design 

the different frequencies for various spectrum applications 

such as WIMAX (3.3-3.6GHz), INSAT (4.5-4.8GHz), 

WLAN (5.725-5.825GHz) to avoid the signal interference. 

The dual band monopole antenna is used to design for 

WIMAX systems. PIFA (Multiband Planar antenna) is used 

to design for Wireless Wide Area Network. 

 The multiplicity of standards has the exploration of 

microwave signals in the medical field. The detector 

development of anti-personnel mines, it requires to use of 

broadband antenna. Many antennas are used wide ranger. 

These antennas are characterized by their frequency 

independency because of wide bandwidth, constant 

impedance, over frequency range, maximum gain and good 

diversity. The methods of moments improve in order to 

increase the bandwidth. It is fed into either by co-axial probe 

or by micro strip line in the plane of the radiating element. 

VIII. SMART ANTENNAS 

The adaptive beam forming should have maximized the 

signal to interference and noise ratio of the received signal 

with the effects of interference sources. Multipath fading is 

an effective technique for reducing the electromagnetic 

interference. Mobile station should have better performance 

of cost, size, multipath fading decreases, Interference signals 

suppressed, Cell reliability improved efficiency and data 

rates.  

Smart antennas consists of several antennas have 

improve the wireless system performance, whose signal is 

processed the spatial domain of the mobile radio 

communication. The advantages of smart antennas are 

increase PC Cellular operators, local networks, signal quality 

increases, Network capacity and coverage. 

Antenna Array combined with smart antenna system 

with the help of digital signal processing to transmit and 

receive in adaptive signals. Such System can automatically 

change the direction of the radiation pattern for the signal 

capacity. Multipath signal arises from different direction, 

whose transmitted signal undergoes reflection from various 

obstacles at the receiver.   

Adaptive array antennas and multiple antennas is 

used to identify the directional of arrival of the signal. DOA 

is used to calculate the beam forming vectors, track and locate 

the antenna beam on the mobile targets.  

Smart antenna techniques are used as signal 

processing, RADAR and Cellular systems. The diversity 

effects are the advantage of smart antenna in the area of 

digital wireless communication system because both the 

transmitter and receiver take place. 

A smart sensor consists of transduction elements, 

signal conditioning circuits, controller and processor in a 

single package to advances in complementary metal oxide 

semiconductor and micro electro mechanical system 

technologies. RF power Supply is an important role in smart 

sensors. 

IX. SWITCHED BEAM SYSTEM 

Multiple fixed directional beams with narrow beam widths 

are used. The simple algorithm is used for switched beam 

selection. A switched beam antenna is used to detect the 

signal strength, fixed beam and switch from one beam to 

another sector. It should have increase the coverage and 

capacity compared to conventional antenna. 

X. ADAPATIVE ARRAY ANTENNAS 

Adaptive array antennas are the signal processing algorithm 

to improve the ability of locate and track of various types of 

signals to minimize the interference and maximize the signal 

reception. An Adaptive algorithm is used to control the 

weights of the signal strength. 

XI. ADVANTAGE OF SMART ANTENNA TECHNOLOGY 

– Reduction in Co-Channel Interference 

– Range improvement 

– Increases in Capacity 

– Reduction in transmitted power and Hand-Off 

XII. CONCLUSION 

Smart antennas have the advantage of compact size, wide 

bandwidth, suitable applications and easy to fabricate to 

design for multiband antennas. It has several narrow slots on 

the ground plane, several stubs on the large slots by using 

etching. The T shaped stubs and E shaped stubs to generate 

the various frequency bands for various applications. The 

possibility of smart antennas is increase in capacity, TDMA 

and CDMA systems. 

The operation of smart antenna system is used to 

convert and modulate analog signals for transmission as 

digital signals and also digital signals for transmission as 

analog signal. 
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