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Abstract: A Dual Notch ultra wideband antenna (UWB) is
presented in this communication. The dual notch bands coversthe
WLAN and WIMAX frequencies. The Ultra wideband is achieved
by introducing multiple techniquesinto a basic antenna. Thebasic
radiating element is a rectangular patch with a pentagonal ot at
the center for which the bottom two edges of the patch are
truncated in steps. A ground with a rectangular slot at the middle
is considered. The cumulative effect of edge truncated slotted
patch and partial defective ground plane will generate ultra
wideband. To generate notch bands two stubs are loaded into the
pentagonal dlot there by enabling isolation in the WLAN and
WiMAX frequencies. Proposed antenna is having a bandwidth of
10.37GHz ranging from 3.08GHz to 13.45GHz with isolation
ranging from 3.66GHzto 3.86GHz and 4.9GHz to 5.6GHz

Keywords : Dual Notch, Partial ground, Sotted Patch, Ultra
wideband.

I. INTRODUCTION

With the increase of innovations in the field of
telecommunications many new application in the area of
public safety and ease of accessiscoming forward which also
include medicine and inter modular communications. All
most every application stated above use the ultra wideband
frequency range because of its high spectrum bandwidth
which can support high datarate. Proper care has to be taken
in using these devices so asto avoid any interference with the
WLAN and WiMAX freguencies. The best option for thisis
making the antenna itself non resonating at these frequencies
instead of adding filters and making the system heavy.

Many researchers proposed technigques to produce notch
bandsin ultrawideband. In [1] adual notch UWB with micro
strip feed is proposed which use two complementary split
ring resonators (CSRR) in the patch to develop two notch
bands. Here the position of the CSRR structure with
respective to patch is very important as it will determine the
performance of the notch bands. In [2] a stop band filter has
been proposed which use a slotted ground and a cylindrical
resonator to develop filtering characteristics. The placement
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of the resonator and its dimensions will determine the notch
characteristics. In [3] multiple techniques of corner
truncation, slotted patch and defective ground structures are
used to develop triple notch bands. Multiple slots are been
etched in the patch to generate triple notch bands. In [4] a
antennawith filtering characteristicsisbeen designed using a
T slot which can minimize the levels of higher order modes.
In[5] adual symmetrical semi circular slotted circular patch
antenna has been proposed to develop triple frequency of
operation. Similarly many techniques were reported to
develop ultra wideband and notch bands [6-10].

All the techniques reported above have one or the other
problem like accurate placement of split ring resonator
structures, Inserting the cylindrical resonators into the
antenna and the complexity in fabricating the antennas,
etching multiple dlots or placing filtering structures in the
patch to develop notch bands which involves alot of effortin
designing the antenna and also in optimizing the positions of
the structures which may lead to low accuracy.

Proposed antennais a dual notch UWB. UWB is achieved
by introducing multiple techniques into a basic antenna
which lead to development of dual notch bands at lower
frequencies.

II.DEVELOPMENT OF ANTENNA

The simulated structure of the antenna is presented in the
figures below. Figure 1(a) shows the model of the patch of
the ultra wideband antenna where as figure 1(b) shows the
model of the ground plane of the ultra wideband antenna.
Similarly Figure 2(a) shows the model of the patch of the
dual notch ultra wideband antenna where as figure 2(b)
depicts the schematic model of the ground plane of the dual
notch ultra wideband antenna. Table 1 below gives the
optimized values of both the antennas.

For the construction of ultra wideband antenna initially we
have taken a rectangular patch with a 50Q strip feed to
provide excitation. At the center of the rectangular patch a
pentagonal slot has been etched. The lower two corners of the
rectangular patch are been truncated in a step structure. Both
the center dot and the corner truncation in the patch will
enhance the bandwidth of the antenna. For further
development of the bandwidth we have taken apartial ground
plane at the bottom of the patch and a rectangular slot has
been etched in the ground inline with the stripfeed to further
enhance the bandwidth of antenna

For the development of the ultra wideband antenna with dual
notch bands we have inserted two stubs inside the center
polygon dlot which will act as a filtering structure and will
produce the notch bands. The length of the stubs will decide
the frequency of the notch band produced. The width of the

stubs will determine the
bandwidth of the notch band. !
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So by varying the length and width of the stubs one can tune
the notch bands produced to any required frequency. The
length of the stubs in the patch is in the order of the
wavelength of the frequency at which the notch band is
required. Whenever the antenna is excited both the antenna
and the stub will generate the currents which will produce a
same frequency of resonance but the direction of the currents
will be in opposite directions and the net current at that
particular frequency will be zero and the result will be a
development of a notch band.

a

A J

£ 3

g
(@) Top View

(b) Rare View
Fig. 1. Proposed UWB antenna

TABLE 10PTIMIZED VALUES OF THE ANTENNA

GOMETRY

L abel a b c d e f
Valugmm) | 30 |35 5 10 |12 |351
L abel g h [ j k [
Valuemm) | g19 | 25 38 |25 | 165 | 24
L abel m n o] p q r
Value(mm)

136 | 147 |12 |2 3 5
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(a) Front View

Proposed antenna is modeled in HFSS software using a
FR4 substrate with a height of 62mils and a dimension of
30mmx35mm which is fed with a 50Q feed line. Two stubs
are loaded into the pentagonal dot to develop notch bands.

(b) Rare View
Fig. 2. Proposed Notch band antenna

I11.RESULTS

The impedance bandwidth plot of the ultra wideband
antenna and dual notch band antennas are presented in figure
3(a) and figure 3(b). In Figure 3(c) we have the comparison
of both the graphs. Proposed antenna is having a bandwidth
of 10.37GHz ranging from 3.08GHz to 13.45GHz and to
generate notch bands two stubs are loaded into the pentagonal
dot there by enabling isolation in the WLAN and WiMAX
frequencies with isolation ranging from 3.66GHz to 3.86GHz
and 4.9GHz to 5.6GHz.
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Fig. 3. Return loss plots

The VSWR bandwidth of the proposed ultra wideband
antenna and dua notch band antennas are presented in the
figure 4(a) and figure 4(b). In the Figure 4(c) we have the
comparison of both the graphs. Proposed antennais having a
VSWR bandwidth of 10.37GHz ranging from 3.08GHz to
13.45GHz and to generate notch bands two stubs are loaded
into the pentagonal slot there by enabling isolation in the
WLAN and WiMAX frequencies with isolation ranging from
3.66GHz to 3.86GHz and 4.9GHz to 5.6GHz. We can
observe that the VSWR value is less than 2 for the entire
bandwidth except at the isolation ranging from 3.66GHz to
3.86GHz and 4.9GHz to 5.6GHz.
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Fig. 4. VSWR

The Gain for the proposed ultra wideband antenna and
dual notch band antennas at four intermediate frequencies of
4GHz, 6.5GHz, 8GHz and 10GHz are presented in figures 5
and in figure 6. The proposed ultra wideband antenna is
having a gain of 4.97dB, 3.09dB, 2.80dB, and 4.61dB at
4GHz, 6.5GHz, 8GHz and 10GHz respectively.
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Fig. 5 Gain of Ultra Wideband antenna

From the gain plots we can observe that the introduction of
the two stubs for devel oping the notch bandsis having avery
less effect on the gain at the remaining frequencies.
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The proposed ultra wideband antenna with dual notchs is
having a gain of 1.29dB, 1.03dB, 3.58dB, and 5.44dB at
4GHz, 6.5GHz, 8GHz and 10GHz respectively. Though a
reduction of gain can be observed at the frequencies which
are near to the notch bands but till the antenna is able to
radiate the power and the gain of the antenna at these
frequenciesis considerably good for usage.

The radiation patterns for the proposed ultra wideband
antenna and dual notch band antennas at four intermediate
frequencies of 4GHz, 6.5GHz, 8GHz and 10GHz are
depicted in figures 7 and 8 respectively. Both elevation plane
and azimutha plane of the antennas were presented in the
figures. We can observe that for both the antenna models the
radiation pattern is having a uniformity and is having a omni
directional coverage. We can observe a null in the pattern at
some frequencies which is quite normal in the ultrawideband
antennas. Anyhow the nulls are not present at the bore side of
the antenna so the antenna performance will not have a
considerable effect because of these null.

----Elevation Plane
--——-Azimuthal Plane

.
-180

(a) at 4GHz

-——-Elevation Plane
——-Azimuthal Plane

150

-180
(c) at 8GHz

Retrieval Number: C6069098319/20190BEIESP
DOI:10.35940/ijrte.C6069.098319

Journal Website: www.ijrte.org
5599

International Journal of Recent Technology and Engineering (IJRTE)

| SSN: 2277-3878, Volume-8 I ssue-3, September 2019

-150

150

-180
(d) at 10GHz
Fig. 7. Radiation pattern of Ultra Wideband antenna
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Fig. 8. Radiation pattern of Dual Notch band antenna
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Fig. 9. Current distribution plots of Ultra Wideband
antenna
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Fig. 10. Current distribution plots of Dual Notch band
antenna

Current distributions for the proposed ultra wideband
antenna and dual notch band antennas at four intermediate
frequencies of 4GHz, 6.5GHz, 8GHz and 10GHz are
depicted in the fgures 9 and 10 respectively. From the surface
current distributions we can determine that different regions
in the patch are responsible for radiation at different
operating frequencies.

The figures 11 and 12 show the fabricated Dual band notch
UWB antenna front and bottom views of the proposed
antenna. Similarly figures 13 and 14 shows the measured
return loss and Radiation pattern of the UWB band notch
Antenna.

Fig.12. Bottom view of the Dual Notch band antenna
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IV. CONCLUSION

A Dua Notch UWB antenna is presented in this
communication. The dua notch bands coversthe WLAN and
WiIMAX frequencies. The Ultra wideband is achieved by
introducing multiple techniques into a basic antenna. The
basic radiating element is a rectangular patch with a
pentagonal dlot at the center for which the bottom two edges
of the patch are truncated in steps. A ground with a
rectangular ot at the middle is considered. The cumulative
effect of edge truncated dotted patch and partial defective
ground plane will generate ultra wideband. To generate notch
bands two stubs are loaded into the pentagonal slot there by
enabling isolation in the WLAN and WiMAX frequencies.
Proposed antenna is having a bandwidth of 10.37GHz
ranging from 3.08GHz to 13.45GHz with isolation ranging
from 3.66GHz to 3.86GHz and 4.9GHz to 5.6GHz.
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