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Abstract: One of the main problems in broadband system is the
interference within the band. It is essential to minimize the
interference with WIMAX & WLAN. WIMAX System is ranging
from 3.3GHz to 3.8GHz and WLAN is ranging from 5.15 GHz to
5.825 GHz. The proposed antenna has a bandwidth of 10.12 GHz
ranging from 2.97 GHz - 13.09 GHz and WIMAX & WLAN band
is rejected in the range from 3.22 to 3.78 GHz and 4.53 GHz -
7.4GHz. | achieved my aim and achieved percentage bandwidth
of antenna is to 126 %. In this design both T-stub and U-Slots used
in the single geometry to reject the interference bands from the
Ultra-Wide Band Spectrum. The antenna has impedance
matching at resonance frequencies 3.104 GHz with S11 -13.62 dB,
at 4.08 GHz with S11 -21 dB and at 12.187 GHz with -35.42dB
using microstrip line feed.
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1. Introduction

FCC was approved a commercial frequency band from
3.1GHz to 10.6GHz in 2002.UWB communication systems
became a promising technology offering for both the indoor and
outdoor wireless communication system. It allow high data rate
with low cost. In the research field Wireless technology is one
of the main areas in the world of communication systems.
Former systems were narrowband, wide range systems but in
order to extend the use of available spectrum. we are now using
Ultra-wideband systems. One of the main problems in
broadband system is the interference within the band. It is
essential to minimize the interference with WIMAX & WLAN.
WIMAX System is ranging from 3.3GHz to 3.8GHz and
WLAN is ranging from 5.15 GHz to 5.825 GHz. As there are
different techniques are available to get Band notch
characteristics such as stub techniques, slot insertion technique,
coupling strip etc. In the first aspect simple microstrip square
patch antenna is designed with full ground plane. Result of this
antenna design is that broadband antenna characteristics are not
achieved. In the second aspect antenna is designed with partial
ground plane. Result of this antenna design is that broadband
antenna characteristics are achieved by change in ground plane
length. In the third aspect to achieve notch band characteristic
achieved by using Stub-slot insertion technique. The proposed

antenna has a bandwidth of 10.12 GHz ranging from 2.97 GHz
— 13.09 GHz and WIMAX & WLAN band is rejected in the
range from 3.22 to 3.78 GHz and 4.53 GHz — 7.4GHz. |
achieved my aim and achieved percentage bandwidth of
antenna is to 126 %. VSWR graph of proposed antenna which
is less than 2 for entire operating bandwidth except the range
from 3.22 GHz to 3.78 GHz and 4.53 GHz to 7.4 GHz.
Simulated results of proposed antenna such as Return Loss,
VSWR, Gain and Radiation pattern have satisfactory values
within desired frequency band. The document Starts from here.
And the section 2 continues accordingly.

2. Antenna design equations

The effective length of the patch Ler now become
Leff :L+2AL

w
+0.3 +0.264
AL = 0.412h Seart0S (A2
Ereff—0.258 \ V/} +0.813
For a given resonant frequency fo, the effective length is

C

Lo = ————

eff 2fo+/Ereff
For a rectangular micro strip patch antenna, the resonance
frequency for any TM mn mode is given by James and Hall as:
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Where m and n are modes along L and W respectively.
The width W is

W:£(5r+1)‘°-5
2fg \ 2

Where fo = Resonant frequency
C =speed of light in free-space

f0=

3. Antenna design

A. Micro strip patch antenna for WIMAX rejection

One of the techniques is design an antenna with Stub
insertion technique. In this design methodology, antenna is
designed initially with T-stub. In this designed technique a
rectangular slot is cut from the patch and a T stub is coupled
with patch. Due to insertion of stub the direction of current is
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opposite to the feed current. Due to opposite direction of the
current into the stub corresponding band rejects from the
spectrum.
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Fig. 1. Geometry of micro strip patch antenna for WIMAX Rejection

B. Simulation results

The proposed antenna has a bandwidth of 7.92 GHz ranging
from 2.97 GHz — 10.89 GHz and WIMAX band is rejected in
the range from 3.27 GHz - 3.89 GHz. The percentage
bandwidth of antenna is to 114 %. The presence T-Stub into the
patch caused a band notch in frequency range of 3.27 GHz —
3.89 GHz. VSWR graph of proposed antenna which is less than
2 for entire operating bandwidth except the range 3.27 GHz —
3.89 GHz. The antenna has impedance matching at resonance
frequencies 3.14 GHz with S1; -17.88 dB and 4.35 GHz with
S11 -45 dB using micro strip line.
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Fig. 2. Return Loss vs. frequency graph of microstrip antenna for WIMAX
rejection
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Fig. 3. VSWR vs. frequency graph of micro strip antenna for WIMAX
rejection
C. Micro strip Patch Antenna design for WLAN Rejection
One of the techniques is design an antenna with Slot insertion
technique. In this design methodology, antenna is designed
initially with U-stub. In this designed technique U-Slot is

inserted into the ground. Due to insertion of slot the direction
of current is opposite to the feed current. Due to opposite
direction of the current into the slot corresponding band rejects
from the spectrum.
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Fig. 4. Geometry of micro strip patch antenna for WLAN rejection

Table 1
Parametric table

Parameter Dimension
Substrate width, W 30 mm
Substrate length, L 35 mm
Patch width, W, 11.5 mm
Patch length, L, 11.5 mm
Feedline width,W3 3.2 mm
Feedline length,L2 13 mm
Ground plane length, Lg | 11.5 mm
L1 3 mm

W1 8 mm

D. Simulation results

The proposed antenna has a bandwidth of 8.452 GHz ranging
from 3.298 GHz — 11.75 GHz and WLAN band is rejected in
the range from 4.766 GHz — 7.41 GHz. The percentage
bandwidth of antenna is to 112 %. The presence U-Slot into the
ground caused a band notch in frequency range of 4.766 GHz —
7.41 GHz. VSWR graph of proposed antenna which is less than
2 for entire operating bandwidth except the range 4.766 GHz to
7.41 GHz. The antenna has impedance matching at resonance
frequencies 3.82 GHz with S;; -20.76 dB and 10.4860 GHz
with Si11 -32 dB using micro strip line feed.
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Fig. 5. Return Loss vs. Frequency Graph of Micro strip Patch Antenna for
WLAN rejection
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Fig. 6. VSWR vs. frequency graph of micro strip patch antenna for WLAN
rejection

C. Microstrip Patch Antenna design for WIMAX & WLAN
Rejection

We are now using Ultra-wideband systems. One of the main
problems in broadband system is the interference within the
band. It is essential to minimize the interference with WIMAX
& WLAN. WIMAX System is ranging from 3.3GHz to 3.8GHz
and WLAN is ranging from 5.15 GHz to 5.825 GHz.

Fig. 7. Proposed antenna structure for WIMAX & WLAN rejection

In this design both T-stub and U-Slots used in the single
geometry to reject the interference bands from the Ultra-Wide
Band Spectrum. The purpose of using Stub and Slot is already
discussed in previous topics. The geometry of Stub and Slot is
same as | discussed in section A and B

E. Simulation Results

The percentage bandwidth of antenna is to 126 %. The
presence T-Stub and U-Slot caused a band notch in frequency
range from 3.22 GHz — 3.78 GHz and 4.537 GHz to 7.4610
GHz. VSWR graph of proposed antenna which is less than 2 for
entire operating bandwidth except the range from 3.22 GHz —
3.78 GHz and 4.537 GHz to 7.4610 GHz. The antenna has
impedance matching at resonance frequencies 3.104 GHz with
S11-13.62 dB, at 4.08 GHz with S11 -21 dB and at 12.187 GHz
with -35.42dB using micro strip line feed.

XY Plot 1 HFSSDesignt &

0.00

500 1000 1250 1500

750
Freq[GHz]

Fig. 8. Return loss vs. frequency graph for proposed antenna
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Fig. 9. 3-D Polar Pattern for proposed antenna
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Fig. 10. VSWR vs. Frequency for proposed micro strip patch antenna
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Fig. 11. Smith chart for proposed micro strip patch antenna
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Fig. 12. Gain vs. Frequency graph for proposed micro strip patch antenna

Radiation Pattern 4
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Fig. 13. Radiation pattern for proposed micro strip patch antenna

4. Conclusion

One of the serious problems in Ultra-Wide band antenna is
the interference with narrowband antenna. It is essential to
minimize the interference with existing WIMAX (3.3 GHz to
3.8 GHz), WLAN (5.1 GHz to 5.825 GHz) technologies.
Therefore, various types of planar antennas have been
presented. As the result of the researches, antenna design with
different types of slot, parasitic strips coupled with radiating
patch, ground plane, feed line and two monopoles of same size
and a strip to achieve wide bandwidth with band notch
characteristic. The aim of my investigations is to achieve wider
Bandwidth with rejection in WIMAX and WLAN frequency
range nearly close to 3.3 GHz to 3.8GHz and 5.15 GHz t0 5.825
GHz. The proposed antenna has a bandwidth of 10.12 GHz
ranging from 2.97 GHz — 13.09 GHz and WIMAX & WLAN
band is rejected in the range from 3.22 to 3.78 GHz and 4.53
GHz — 7.4GHz. | achieved my aim and achieved percentage
bandwidth of antenna is to 126 %. VSWR graph of proposed
antenna which is less than 2 for entire operating bandwidth
except the range from 3.22 GHz to 3.78 GHz and 4.53 GHz to
7.4 GHz. Simulated results of proposed antenna such as Return
Loss, VSWR, Gain and Radiation pattern have satisfactory
values within desired frequency band. The future scope of
proposed antenna is that it will applicable in high data transfer
rate for WPAN applications. It will use for portable wireless

communication devices such as cell phones, laptops and
personal digital assistants.

5.  Future scope

Based on the conclusions and the limitations of the work
presented, future work can be carried out in the following areas:
In the future the defected ground structure and Electromagnetic
band gap structure is also used to further improve the
bandwidth. In other aspect fabrication of proposed antenna will
be carried out in future and measured results will be compared
with simulated results. In second aspect future work will be
geometry of antenna design with the RT Duroid. Because RT
Duroid has lowest dielectric constants (2.2) than the FR4 epoxy
dielectric constant (4.4) and increase the bandwidth because
bandwidth is inversely proportional to dielectric constant or
permittivity. RT Duroid gives maximum radiation due to its low
dielectric constant. Bandwidth and radiation pattern depends on
loss tangent. Loss tangent of RT Duroid is 0.0004 while loss
tangent of FR4 epoxy is 0.02, so RT Duroid is good dielectric
substrate for microstrip patch antenna. RT Duroid also has
highest tensile strength and breakdown voltage due to which it
does not succumb to the electrical pressure easily that’s by it
does not lose its insulating property. Thus RT Duroid dielectric
material will give better results than FR4 epoxy dielectric
material.
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