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Abstract— To enhance the performance, various method have 

been applied to design the antenna. Antenna has a prime role 

in wireless communication.  In recent years, researchers have 

focused on improvement of the UWB antennas. UWB has 

attractive merits compact size, low cost, resistant to severe 

multipath and jamming, ease to fabrication and good 

omnidirectional radiation characteristics.  However, the use 

of the 5.15 to 5.825 GHz frequency band has been limited by 

IEEE 802.11a for wireless local area network (WLAN) 

systems. To avoid the interference between the UWB and 

WLAN systems, a band-notch filter in UWB systems is 

necessary. However, the use of a filter will increase the 

complexity of the UWB system. Therefore, a UWB antenna 

having frequency band-notch characteristic can be an 

alternative choice to overcome this problem. The effect of 

notch in the microstrip antenna has been analysed in this 

work. 
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I. INTRODUCTION 

Wireless communication systems are becoming popular Day-

by-day the technologies for wireless communication still 

need to improve further to satisfy the higher resolution and 

data rate requirement.  

That is why ultra-wideband (UWB) communication 

systems covering from 3.1 GHz to 10.6 GHz released by the 

FCC in 2002 is currently under development [1]. The ultra-

wideband (UWB) technology has given rise to much interest 

in designing wideband antennas. 

Wideband antennas have found widespread 

application in wireless communication industry due to their 

attractive features like easy fabrication, low cost, linearly and 

circularly polarized radiation characteristics. Due to these 

attractive features wideband antennas are used in many 

wireless applications such as Wi-Fi, Bluetooth, GSM and 

GPRS. Low profile multiband antennas with sufficient 

bandwidth coverage fine radiation characteristics fulfil the 

need of present wireless devices [2]. 

For many years, various antennas for wideband 

operation have been studied for communications and radar 

systems [3], [4]. In UWB communication systems, one of the 

important issues is to design of a compact antenna while 

providing wideband characteristic over the whole operating 

band. Due to their appealing features of wide bandwidth, 

simple structure, omnidirectional radiation pattern, ease to 

construction several wideband configurations, such as 

circular, square, elliptical, pentagonal, and hexagonal have 

been proposed for UWB applications [5]–[7]. To obtain 

various applications, the notches may be introduced in the 

microstrip antenna. It will serve for different frequency 

bands. 

II. MICROSTRIP ANTENNA 

One of the most exciting developments in antenna is the 

advent of Microstrip antenna. It is the most popular and 

adaptable. This is because of all the features including ease of 

fabrication, good radiation control, and low cost of 

production. It is constructed from dielectric substrate and 

patch, metal and that a portion of the metallization layer is 

responsible for radiation. Microstrip antenna was conceived 

in the 1950s, and then extensive investigations of the patch 

antennas followed in the 1970s and resulted is many useful 

design configurations. Through decades of research, it was 

identified that the performance and operation of a microstrip 

antenna are driven mainly by the geometry of the printed 

patch and the material characteristics of the substrate onto 

which the antenna is printed. It is one of the important 

elements in modern wireless communication systems.  

In case of microstrip design, the upper conducting 

layer or “patch” is the source of radiation where 

electromagnetic energy fringes off the edges of the patch and 

into the substrate. The lower conducting layer acts as a 

perfectly reflecting ground plane, bouncing energy back 

through the substrate and into free space. Physically, the 

patch is a thin conductor that is an appreciable fraction of a 

wavelength in extent. The patch which has resonant behavior 

is responsible to achieve adequate bandwidth. Conventional 

patch designs yield few percent band widths. In most 

practical applications, patch antenna is rectangular or circular 

in shape; however, in general, any geometry is possible. 

Microstrip antenna should be designed so that its maximum 

wave pattern is normal to the patch. This is accomplished by 

proper choice of mode of excitation beneath the patch. With 

the widely and rapidly development of modern wireless 

communication systems, multiband and wideband antennas 

are in high demand. Antennas need to have multiband 

wideband characteristics in order to be flexible enough to 

cover multiple communication frequency bands. Microstrip 

Patch Antennas are capable of producing multi resonances, 

adaptable for a wide range of wireless. Generally, radiating 

patch is normally made of conducting material such as copper 

or gold and can take any possible shape. Figure1 depicts the 

microstrip patch antenna with dimensional specifications 

.Parameter „L‟, is the length of the patch in the antenna which 

is the non-radiating edge .Parameters „W‟ and „t‟ are the 

width of the substrate below the patch and the thickness of 

the patch. The dielectric medium and the dielectric constant 

“єr:” determines the coupling of signal. Microstrip Patch 

Antennas can also have shapes like square, rectangular, 

circular, triangular, and elliptical and fractal designs one of 

these structures is shown in Fig.1.  
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Fig. 1: Geometry of microstrip patch antenna 

To reduce the size of MPA, substrate with higher 

dielectric constants are used which are less efficient and result 

in narrow bandwidth. A thick dielectric substrate with low 

dielectric constant provides larger bandwidth, better radiation 

and greater efficiency. But such configuration leads to a 

larger antenna size. Hence a trade-off must be realized 

between the antenna performance and antenna dimensions.[8] 

III. ULTRA-WIDE-BAND TECHNOLOGIES 

“Ultra-wideband” has its roots in the original “spark-gap” 

transmitters [6] that pioneered radio technology. 

This history is well known and has been well 

documented in both professional histories and in popular 

treatments [7]. The development of UWB antennas has not 

been subjected to similar scrutiny. As a consequence, designs 

have been forgotten and then re-discovered by later 

investigators. UWB is a carrier less short range 

communications technology which transmits the information 

in the form of very short pulses. This former military 

technology has gained a lot of popularity among researchers 

and the wireless industry after the FCC [2] permitted the 

marketing and operation of UWB. According to Federal 

communication commission (FCC), any device works with -

10db fractional bandwidth and greater than 20% or occupy at 

least 500 MHZ of the spectrum [5] is considered as Ultra-

Wide-band (UWB) Device. UWB broadcasts short digital 

pulses, which are timed very precisely (intervals of about 10 

picoseconds) on a carrier signal across a very wide spectrum 

(number of frequency channels) at the same time. The 

duration of the short pulse is generally less than 1 

nanosecond. Transmitter and receiver must be coordinated to 

send and receive pulses with an accuracy of a trillionth of a 

second. In a multiple access system, a user has a unique 

“pseudo-random” (PN) code. A receiver operating with the 

same PN code can decode the transmission. The UWB 

transmitter and the receiver are tightly coupled by means of 

an acknowledgement scheme where the transmitter waits for 

the receiver’s response for a specific time period (approx. 10 

seconds) [7]. 

IV. UWB GEOMETRIES 

Ultra-wideband (UWB) is a radio technology for transmitting 

large amount of data over a wide frequency band with very 

low power for a short distance. Ultra-wideband radio 

transmission is a revolutionary approach in wireless 

communication field in the sense that it transmits and receives 

pulse based waveforms compressed in time domain rather 

than frequency domain like traditional radio transmission. 

High data rate attractive features of UWB over 

conventional (narrow band) wireless communication 

technique [9].  Saturation of the frequency spectrum, low 

power consumption, etc. are some of the reasons why Ultra-

wideband has been of increased interest over the past years. 

Ultra-wideband (UWB), in comparison with conventional or 

narrowband systems, uses a large bandwidth to transmite 

information .The power used over the whole band is much 

lower than the power used by narrowband systems as shown 

in figure 3. 

 
Fig. 2: Comparison of various communication standards. 

Therefore almost no interference is produced, as the 

power level transmitted is almost at the noise level of the 

systems using the same spectrum, making it possible to share 

the spectrum and space with other established technologies. 

The Federal Communications Commission (FCC) first 

defined UWB as any system having a bandwidth of at least 

500MHz or a fractional bandwidth larger than 0.20. 

Fractional bandwidth is defined as: 

bw = 2{fH – fL/ fH+fL} 

Where fH and fL are the higher and lower 

frequencies of operation, respectively. These frequencies are 

defined as the points where the power is reduced by -10 dB 

from the frequency with maximum power fM. 

In 2002 the FCC allowed the frequency band 

between 3.1 and 10.6 GHz for unlicensed Ultra-wideband 

transmission. 

 
Fig 3: Gain Pattern of Narrow band and Ultra-wideband 

systems: (a) Frequency and, (b) Time 

V. CONCLUSION 

We studied different types of the UWB antennas which 

derived certain property like avoid the interference, reduce 

size and optimized gain. All UWB geometries can be applied 

on all existing types of antenna including dipole, monopole, 

patch, conformal bicone, discone, and spiral, helical and so 

on. In future we can work on the designing of UWB antenna 

with multiple notched by using any one of geometries as per 

the required applications and achieved better results using 

simulation techniques by the help of HFSS simulation 
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software and we can also work in the designing of UWB 

patch antenna by using different UWB notched geometries 

and compare their results of VSWR, Gain. Bandwidth, Input 

Impedance, Directivity and on more important constraint for 

which UWB antenna with noched technology is widely used 

for avoid the interference. 
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