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Abstract: Printed rectangular monopole antenna with small U-notch in the radiating patch and ground plane is presented and
discussed. To obtain the wide band response, small U-notches in the radiating patch is introduced. The impedance bandwidth of
the proposed antenna is ranging from 3.09 GHz to 13.82 GHz which covers the Federal Communication Commission (FCC)
range. The antenna is fed via a microstrip line matched at 50 Q impedance. The proposed antenna performance is studied and
analyzed using Mentor Graphics IE3D simulation software. Good return loss, bandwidth and radiation pattern characteristics
are obtained in the frequency band of interest.
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I. INTRODUCTION

As wireless communication applications require more and more bandwidth, the demand for wideband antennas increases. For
instance, ultra wide band (UWB) radio will utilize the frequency band of 3.1 GHz to 10.6 GHz which was defined by FCC [1]. After
the FCC’s ruling in February 2002, the researchers all over the world designed and proposed many UWB antennas, which are
compact, low cost, light weight and easily integrated with RF/Microwave circuits in the UWB systems [2]. UWB technology
promotes extensive employment in various modern warless systems, such as: through wall imaging, medical imaging, vehicular
radar, indoor and hand-held UWB systems and so on. This is due to its potential advantages, such as high data rate, high resolution
positioning, excellent immunity to multipath interference, high transmission security, low power consumption and reduced hardware
complexity [3]. It is well known fact that planar monopole antennas present really appealing physical features, such as, simple
structure, small size and low cost. Additionally, planar monopoles are compact broadband omnidirectional antennas and are non-
dispersive. Due to all these interesting characteristics, planar monopoles are extremely attractive to be used in emerging UWB
applications, and growing research activity is being focused on them [4-5].

In this paper, a simple and compact microstrip line-fed planar UWB antenna is proposed. The UWB characteristics can be achieved
by embedding the U-notch in the radiating patch and ground plane of the antenna. Also L-shaped notches are cut in the edges of the
main radiator. The UWB bandwidth, appropriate gain and stable radiation patterns are obtained.

Il. ANTENNA DESIGN
The geometry of the proposed Printed Rectangular Monopole Antenna (PRMAL) with L- shaped notches at the lower corners with
U-shaped notch on the ground plane fed by 50 Q microstrip line is shown in Fig. 1(a) and with U-shaped notches at the top of the
radiating patch along with L-shaped notches in the ground plane i.e., Printed Rectangular Monopole Antenna with L-shaped and U-
shaped notches (PRMALU) is shown in Fig. 1(b) respectively.
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Fig. 1(a) Geometry of PRMAL Fig. 1(b) Geometry of PRMALU
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The size of the antenna substrate having length 26 mm and width 16 mm is designed. In that the length of the radiating patch
Lp=17.5 mm and width of the patch Wy=12 mm is fed by a microstrip line of width Ws=2mm and length L=6mm. The ground plane
size is Lg X Wg= 4 mm x 16 mm. The U-notch in the ground plane having length Lg=2 mm and width Wg=4mm is used. The glass
epoxy substrate is having thickness h=1.6mm and permittivity & = 4.4 is used. The notches at the top of the radiating patch are
having length L,s=1mm, Ly,=1mm and width Wy;=1 mm, W,=1mm respectively. L shaped notches having dimensions a=4 mm,
b=3 mm and c=6 mm.

I1I.LRESULTS AND DISCUSSIONS

The antennas were simulated using Mentor Graphic’s IE3D simulation software. Fig. 2 shows the simulated return loss
characteristics of Printed Rectangular Monopole Antenna for different slots. By optimizing the parameters i.e., the length and width
of the notches at the top and ground plane of the antenna, Ultra wide bandwidth is achieved. It has been observed that the antenna
with L-shaped notches i.e., PRMAL (antenna 1) is giving the bandwidth of 3.09 GHz to 13.7 GHz. Then by inserting U-shaped
notch at the top of the antenna (Lu1 X W) bandwidth resulted from 3.1 GHz to 13.84 GHz (antenna 2). It is observed that after
placing U-notch at the top of the patch, the bandwidth is increased from 13.79 GHz to 13.84 GHz. Again, by inserting Imm x 1mm
U-notch in the big U-notch bandwidth found to be from 3.1 GHz to 13.85GHz (antenna 3). After by hatching L-notches at the
corners of the ground plane, the antenna had shown the bandwidth from 3.08 GHz to 13.99 GHz. This gives maximum of 10.90
GHz bandwidth and shown in fig 2 and it is antenna 5. Measured bandwidth for PRMALU gives bandwidth from 3.06 GHz to 15
GHz and is shown in fig 3 with optimized antenna 5. The simulated and measured radiation patterns in the H-plane for 3.1 GHz, 5.8
GHz & 10.6 GHz are depicted in fig 4 for PRMALU. The results shows that the radiation patterns for the azimuth radiation patterns
are almost omnidirectional. The antenna peak gain is illustrated in Fig. 6.
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Fig. 2 Simulated Reflection Coefficient of proposed antennas.
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Fig. 3 Simulated & Measured Reflection Coefficient of PRMALU
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Fig. 4 Simulated Radiation patterns of PRMALU: Elevation pattern and Azimuth pattern
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Fig. 6 Gain v/s frequency of proposed antennas

It is observed that the gain levels of the antennas are 0.1-1.9 dBi. The gain is constant throughout the UWB frequency band.

IV.CONCLUSION
A Printed rectangular monopole antenna with U-notches in the radiating patch and L-notches in the ground plane has been studied.
Both antennas are exhibiting UWB frequencies. The Printed Rectangular Monopole Antenna with U & L notches giving ultra wide
band frequency ranging from 3.08 GHz to 13.99 GHz. This covers FCC’s UWB requirements. The antennas are compact in size and
gives consistent radiation patterns over the UWB spectrum. The gain is almost constant in the frequency band of interest.

©IJRASET (UGC Approved Journal): All Rights are Reserved 3455



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 6 Issue 1V, April 2018- Available at www.ijraset.com

V. ACKNOWLEDGEMENT

The authors acknowledge their thanks to UGC, New Delhi for sanctioning the IE3D simulation software under Major Research
Project, which is most useful and reliable for designing microstrip antennas and DST for sanctioning the ZVK model Vector
Network Analyzer for measuring antenna.

[t

[2]
(3]
[4]
[5]

REFERENCES
S. M. Metev and V. P. Veiko, Laser Assisted Microtechnology, 2nd ed., R. M. Osgood, Jr., Ed. Berlin, Germany: Springer-Verlag, 1998. M.Y. Alhefnawy,
Aladdin Assisi, hosny Almotaafy, A. Safwat and M.I. Youssef, “Design and implementation of a Novel Planar UWB Monopole Antenna for Multipath
Environments”, Aerospace Sciences and Aviation Technology, ASAT-13, May 26-28, 2009, Egypt.
Su Sandar Thwin, “Compact Printed Monopole Antenna with Dual Band-Notched Characteristics for UWB Applications”, International Journal of Computer
Theory and Engineering, Vol. 3, No. 6, December 2011.
Abdelhadi Assir, Abdelmajid oumnad, “A non-overlapped printed Monopole Antenna for UWB Applications”, International Journal of Engineering Science
and Technology (JEST), Vol. 3, No. 10, Oct-2011.
M. Ferrando-Bataller, M.cabedo-Fabres, Antonino-Daviu and A. Valero-Nogueira, “Overview of Planar Monopole Antenna for UWB Applications”, Proc.
‘EuCAP 2006°, Nice, France, 6-10 Nov. 2006.
Jihak jung, Wooyoung Choi, and Jaehoon Choi, “A Small Wideband Microstrip-fed Monopole Antenna”, IEEE Microwave and Wireless Components Letters,
Vol. 15, No. 10, Oct-2005.

©IJRASET (UGC Approved Journal): All Rights are Reserved 3456



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




