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Abstract— A compact rectangular microstrip antenna for
Ultra Wide Band application is designed. The antenna with
dimension 40mm x 35mm (L x W) is fabricated on FR-4 epoxy
dielectric with relative permittivity of 4.4 and substrate height of
1.6mm is designed and analyzed with different parameter like
vswr, gain , return loss, bandwidth etc. The design antenna has
the capability of operating between 3.1 GHz to 10.6 GHz.
Special configuration of patch antenna with slotted partial
ground was designed and optimized using CADFEKO software.
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I INTRODUCTION

Wireless Communication has grown exponentially through
the past few decades. It can communicate without any
restriction on distance. The antenna is an essential part in the
different communication systems to transmit and receive
signals. The transmitting antenna is defined as a transducer
that converts the generated electrical energy to
electromagnetic wave radiated in space around the antenna,
while the receiving antenna is also a transducer that converts
the incoming electromagnetic waves from the surrounding
space into an electrical energy and deliver it to the system
components. Antennas can be considered as resonant devices
since they work efficiently over a certain limited range of
frequency band [1]. The advantages of the UWB technology
are high data rate, less interference, secure, low cost and low
complexity. The disadvantage of this technology is the need
for accurate time synchronization at the receiver side since
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between 110-200 Mbps within 10 m distance (FCC, 2002)
[5].
Il.  DESIGN, ANALYSIS AND OPTIMIZATION

The proposed rectangular microstrip patch antenna, shown in
Fig. 1 is built on FR4 substrate with er = 4.4 and tan & =0.02.
The antenna dimensions (in mm) are: the substrate has Wsub
= 35mm, Lsub = 40mm and h=1.6mm, the patch of W = 15,
L = 16, the feed has width W=3mm and length =12mm the
first patch cut has W1 = 10mm, L1 =10mm the partial ground
plane has width W g =35mm and length Lg =11.5mm.

To the UWB antenna to designing the frequency is to from
operating range 3.1GHz to 10.6GHz is the designing
frequency, and the lower band edge frequency is 3.1GHz
there assuming the FR4 substrate is 3 mm is using and
calculating the wavelength of antenna is the formula we using

Wavelength (%) = Fffer*moo formula is used and

assuming the € r = 4.4 and is 1000mm will multiplying in
the wavelength also the calculating the patch is width formula

is Width(w) =% and Length(l) = % xV—— s this using

Er+1
the formula to calculating patch and calculating the feed line
is formula are L=less than 5% of patch length is these are the
formula is using to design the UWB antenna of the range of
3.1GHz to 10.6GHz. below table are the showing the
measurement of the antenna we using for this above form

TABLE |. MEASUREMENT

the pulse duration in time domain is fraction of nanosecond. Sr'lNo SWSB%'S Sizeég mm
It is used in different applications such as radar, imaging in > Lsub 0
medicine and military communication [3]. There are many 3 Wpatch 15
different patch shapes such as the rectangular, circular, 4 Lpatch 16
elliptic, circular ring, triangular and hexagonal. There are 5 Wreed 3
various techniques for feeding the antenna such as micro strip g \',-Jeig ;é
line feed, coaxial probed feed, aperture-coupled and 8 Lé’nd 115
electromagnetically coupled [4]. Wireless communication 9 Whpcl 10
systems need high data rate which is achieved by increasing 10 Lpcl 10
the available bandwidth. In 2002, FCC approved the UWB 11 Wagndslot 4
technology in the frequency range of 3.1-10.6 GHz with ig W;ﬁgf-ﬂgét ‘2‘
- . | U
maximum radiated power 41.3dBm/MHz and data rate 1 Lgndsidecut 115
Fig. 1. All Measurement of Antenna
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IIl.  RESULTS

Fig. 2. Basic to final antenna process

In this the above Fig 2 is shows that the basic antenna at the
first is simple then the changing the shape of the patch and
cutting patch and the ground plan of DGS technique is using
this cutting the patch is shown in above fig in and the next
step will cut the DGS ground plane and is DGS of ground
plane is results will be getting but the feed size cutting the
gnd side square cutting and getting result below -10db and
the patch is cutting by different shapes will using this patch
and getting different results where is step by step is cutting
the patch where in results will current is not present in
portion of patch will cutting the patch and DGS of gnd plane
where the current is not present in that portion will cutting
and the getting the where we required the signal in below -
10db is the Signal will radiating that will design the UWB
microstrip patch antenna. Where the results are getting in the
different results and this results will showing in the below fig
3 and this are we cutting the patch of antenna in different way
hence will be the getting required results to the UWB
antenna.

|
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Fig. 3. Basic to final antenna reflection coefficent

The above fig is shows that the all antenna reflection
coefficient result, and the is from first basic antenna to final
antenna of the results of reflection coefficient is this show in
the graph is are getting in below -10db is the getting the
results of perfect antenna reflection coefficient is getting is all
the antenna reflection coefficient is shown and band is
3.1GHz to 10.6GHz is getting in below -10db is the antenna
will perform well and radiating the signal which is design for
the ultra wide band microstrip patch antenna is getting .
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Reflection coeffcient [¢B]
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Fig. 4. Final antenna reflection coefficient

In the above reflection coefficient is the shown in the fig 4 is
the final antenna result of the reflection coefficient , this
result is shown the band of the ultra wide band is range of
3.1GHz to 10.6GHz is getting in the below -10db and is
required in the form is this graph is shown. And this above
graph of this showing the results of the in -10db where the
accurate signal is transmitting range is 3.1GHz to 10.6GHz
but the here will good range and transmitting range is 3.4GHz
to the 10.2GHz is getting the range in this graph of UWB.
There is the reflection coefficient of the UWB antenna of the
results is shown in fig 3 is all the results of step by step
cutting patch and getting the different results but the in fig 4
is shows that the band of the ultra wide band is range of
3.1GHz to 10.6GHz is getting in the below -10db and is
required in the form is this graph is shown and this will the
results of graph of ultra wide band antenna of getting band.

Fig. 5. Current flow

The above fig 5 is shows the current flow or current direction
in the antenna which is working the antenna is range is
3.1GHz to 10.6GHz is operating range this rage is the current
is required where the current is more in the antenna then is
radiating the signal in give range, where the current is not
present on the patch of antenna and ground plane those part
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or portion will be cutting because of good current flow and
good radiating signal is shown above fig 5.

Total Gaie [¢8i]
Total Gain [¢8i]

Fig. 6. 3D Radiation Pattern

This above 3D pattern fig 6 is shows the radiating patternof
the current surrounding to the antenna of range is or current
pattern is not in negative because the in antennacurrent is not
radiating pattern in negative current that waythe current is
required in positive is this hole antenna of the current is
shown in 3D radiation pattern .

Far field Far field
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Fig. 7. Radiation Pattern

The above fig 7 is shows the radiation pattern of the
designing of antenna of UWB micro strip antenna of the rage
is 3.1GHz to 10.6GHz is operating range is this range antenna
radiation pattern are shown in fig 7. And the above fig is the
two types are the omnidirectional and bidirectional is this
type is showing in the above these results are the radiating
signal of 3.1GHz to 10.6GHz is the signal and this are the
opting the results is showing in the shapes of the omidiraction
and the second one is bidirectional is this are results.

IV. CONCLUSION

In this paper, Thus we obtained the results of the antenna is
reflection coefficient band is getting 3.1GHz to 10.6GHz , the
gain of the pattern is 4dbi and the vswr of voltage standing
wave ratio is obtain and the radiation pattern is of the
frequency 3.1GHz to 10.6GHz there is getting the pattern .
we proposed an UWB antenna which can support large
bandwidth excited by a time domain pulse base signal to
ensure the UWB signal is transmitted and received electively.
By variation on the size of the ground patch at bottom layer,
the optimization on return loss has been realized and the
potential as the key parameter on return loss improvement
has been demonstrated.
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