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Abstract- A design of compact size CPW fed microstrip anteimatudied and designed that have its
applications in UWB, WIMAX, WLAN frequency rangen this paper, the antenna is fed by a CPW feeding
technique and printed on a dielectric Fr4 substoatéimension (23mm X 25.3 mm X 1.6mm) permittivity
=4.4 and height h = 1.6 mm. The optimization onrfierostrip has been done to accomplish an -10ed&m
loss criterion. The antenna design parameters anfdrmances have been investigated through a nuotber
design simulations. Design parameters like slotgtian, feed size which affect the performance¢hef antenna

in terms of its frequency domain and time domaimrahteristics are investigated for UWB application.
Proposed Antenna is designed using IE3D antenrigrdesol.

Key words:- Microstrip-feed, slot antenna, ultra wideband (UWaB}enna.

However, it is not the most suitable for portable
communication systems due to the size of the aatenn
1. INTRODUCTION A new modified low profile small size UWB antenna
Ultra-wideband (UWB) radio is an emergingis investigated. In this paper, a Microstrip-fecriir
technology with uniquely attractive features inviti UWB antenna with Defected ground plane is used to
major advances in wireless communicationgmprove the bandwidth, radiation characteristicd an
networking, and radar, imaging and positioningverall performance of antenna [5].

systems [1]. In the U.S., the Federal Communication

Commission (FCC) allocated the frequency band 3.1;

10.6 GHz for UWB applications in 2002. In eitherjz' ANTENNA GEOMETRY

conventional communication systems or UWRB2.1 Antennal

communication systems, an antenna plays a very ) ) ) ) )
crucial role. Owing to its wide bandwidth, high alat A design of compact size microstrip antenna is
rate, and short-range characteristics, ultra widdba designed that have its applications in UWB freqyenc
(UWB) communicationhas been widely used in raddi@nge is shown in figure 1. The antenna is fedaby
and miniature laptop applications [2]. It can alse Microstrip feeding technique and printed on a
used in a wireless body area network (WBAN) and a|e|ectr|c Fra SubStra..t(-.Z‘ Of dimension (23mm X 23.5
wireless personal area network (WPAN), in thénm X 1.6mm) permittivity =4.4 and height h = 1.6
future. Ultra Wideband Radio (UWB) is a potentiallymm. The optimization on the microstrip has been
revolutionary approach to wireless communication ifone to accomplish an -10 dB return loss criterion.
that it transmits and receives pulse based waveforr w
compressed in time rather than sinusoidal waveforn

compressed in frequency [3]. In addition, for N
miniaturizing the wireless communication systeng, th
antenna must also be small enough to be placedkins
the system. To achieve this, planar monopol
antennas are good candidates for wide-ban
applications, as they exhibit wide impedance
i

bandwidth, compact and simple structure, and efse
construction. Moreover, the omnidirectional radiati
properties of monopole antenna make them vef
suitable for base-station and for indoor appligagio Wepw ‘e
[4]. —
Recently, there are various types of UWB antennd
which have been designed to achieve the requirems
for different applications. The compact size mittips P
antenna is presented that have its applications e
UWB frequency range is proposed [5]. Its bandwidth

is impressive in view of its mechanical simplicity. Figure 1: Antenna Geometry
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Table1: Antenna Description e
L 23mm ) )
\ 25.3mm E B
Lg 11mm
Wg 8mm 0 1
Wcpw 4mm
S 1mm -25 -25
R 8mm -30 -30
35 -3
40 -40
(a) Calculation of width of patch: ’ ’ Y hemenvionn " *
The width of the antenna is calculated by equation
Figure 2:- S-Parameter
1 f 2
W = >
2fr~/#oco ert1 (b) VSWR
(b) Calculation of effective dielectric constant:
The effective dielectric is calculated by equation ——T Pant1
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(c) Calculation of the effective length: 0 w00
The effective length is calculated using equation 0 .
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3. RESULTSAND DISCUSSION a0 -

200 200

(a) S-Parameter 100 100
Figure 2 shows S-parameters which describe tt

input-output relationship between ports (or terrtgpa ’ 2 : 5 s 10 i
in an electrical system. For instance, if we have _ ey
ports (intelligently called Port 1 and Port 2),nih@12 Figure 3:-Frequency (GHz) versus VSWR plot

represents the power transferred from Port 1 td 2or . o o . .
S21 represents the power transferred from Port 2 ¥oWR graph is shown in figure 3 and it is defined i
Port 1. The S-parameter of above designed is sholffms of the input reflection coefficients:

in figure 4.2. The antenna is resonate at 5.25 GHz VSWR = Hir

And its covers the high bands of UWB applications, ' 1-1Iri

which consists of eleven channels and occupies the is defined in terms of input impedanZa: of the
spectrum from 6.0 GHz to 10.6 GHz. Total bandwidtlantenna and the characteristic impedad®eof the
of antenna is 6.8 GHz in the working frequency &f 4 feed line as given below

GHz to 11.3 GHz. The total gain of the antenna is Zin —Zo

3.38894 dBi and the efficiency of the antenna is r—Zin + Zo

87.32%. Radiation efficiency of the antenna is

88.41%.

c. Radiation Pattern

A radiation pattern defines the variation of thevpo
radiated by an antenna as a function of the doecti
away from the antenna. This power variation as a
function of the arrival angle is observed in the fa
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field. In Figure 4, simulated 2D radiationttern 3-D REFERENCES

radiation patternis shown respectively. An ante
pattern is graphical representation or mathema
function which describes radiation property
antenna with respect to space coordir
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Figure 4.2 2:-D Elevation Radiation Pattern
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Figure 4.3 3:--D Radiation Pattern

4. CONCLUSION

In this paper, a microstrifed ultre-wideband planar
monopole antenna is designed and studied.

antenna is low profile small size anteniAntenna
operates inthe specified UWB, Wi MAX, WLAN
range The simulation results and other measurer
results of the designed antenna show a ¢

agreemenin terms of the VSWR, -Parameter, and

Radiation Pattern.
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