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Abstract: In this paper design of a symmetrical dual slot and single slit partial ground WiMAX notched
band monoploe microstrip antenna for wireless communication applications is proposed. The overall
dimensions of proposed antenna are 23.3x24x21.3 mm’ fabricated on 50x40 mm’ modify epoxy
substrate material. The return loss S;;<-10 over 1.67 - 8.39 GHz except for the Wi-MAX notched band
3.0 - 4.5 GHz. The dual symmetrical slots at a gap of 10mm from the centre of the single slit is
introduced the desired notched band characteristics. The simulation is carried out using Ansoft HFSS
Software. The measured and simulation results of the proposed antenna are good in agreement. The
antenna exhibits the nearly omnidirectional radiation pattern and desirable gain.
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I. Introduction

The advanced features of wireless communication technology gains attentions since form long time
because of large bandwidth spectrum allocation declared by the federal communication commission
(FCC) for unlicensed radio frequency band 3.1-10.6 GHz for commercial use [1]. UWB technology gain
more attention in indoor and outdoor applications because of low cost, high data rates and average
radiated power is most suitable for wireless social networks, internet of things, car communications,
home and office networking, wireless grids and personal communications and significantly depends on
short wave range technology. UWB systems have disadvantage that they are very sensitive to
electromagnetic interferences with existing narrowband wireless communication systems. The solution to
avoid the interference with coexisting bands is to design a broadband antenna with band notch
characteristics. There are many techniques proposed in the literature to achieve band notch characteristics
for broadband antennas such as type of slots on the radiating patch or on the ground plane, split-ring
resonators, tuning stubs, meandering, folded strips, EBG structure etching on patch/ground plane, etching
of U slot, V- shaped slot, C-shaped slot, S- shaped slot in feed line, a quasi complementary split ring
resonator (CSRR) in fed line, a quarter- wavelength tuning stub in a large slot on the patch, or compact
folded stepped impedance resonators (SIRs) or capacitively loaded loop (CCL) resonators in fed,
a parasitic slit along with tuning stub used, C shaped slot on patch and L shaped stub on ground, semi-
circular slot on patch[2-23]. In this paper a symmetrical dual slot and single slit partial ground Wi-MAX
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notched band monopole microstrip antenna for wireless communication applications is presented. The
impedance bandwidth of proposed antenna is from the frequency range of 1.1 to 8.39 GHz with the
magnitude of return loss less than -10 dB except at the notched band from 3.0-4.5 GHz which covers the
coexisting narrow Wi-MAX band. The proposed antenna can also be used for filtering C band (3.8-4.2
GHz). The antenna is simple in design and fabricated on low cost modify epoxy substrate of € of 4.2,
tangential loss (tand of 0.02) and thickness (h) of 1.6 mm with dimension 50X40 mm?®.

II. Antenna Design and Geometry

The proposed symmetrical dual slot and single slit partial ground Wi-MAX notched band monoploe
microstrip antenna (SDSSSPGWiMAXNBMMSA) designed geometry with dimensional parameters are
shown in Fig.1. The overall size of the antenna including bottom ground plane is 24x23.3x21.3 mm®,
which is printed on commercially available modify epoxy dielectric substrate with a relative permittivity
e, 0f 4.2, tangential loss (tand of 0.02) and thickness (h) of 1.6 mm with dimension 50X40 mm? the length
Ls and width Ws of the substrate fed by a simple 50Q microstripline feed line of length L=23.3mm and
width W=3.2mm. The top layer consists of rectangular patch of length L and width W of dimensions
LXW=24X31 mm” with symmetrical dual notch nl and n2 of dimensions 4x5.5 mm?. The ground plane
bottom layer is modified by placing two identical slots at a gap ‘d’ of 10 mm from the center of the feed
line and deep slit notch cut at the center below the microstripline feed line of dimension Ny and N, the
length and the width of 5mm and 10mm to achieve the desired notched band characteristics. The gap
between the radiating DNMRMSA patch and the ground plane is g=2 mm which is selected for better
impedance matching and bandwidth enhancement. The prototype of the antenna is fabricated and
experimentally analyzed with a Rohde & Schwarz (ZVK model 1127.8651) vector network analyzer. The
photograph of the fabricated SDSSSPGWiMAXNBMMSA with SMA connector at the tip of the
microstripline feed is as shown in Fig.2.

Ws=40mm Bottom layer

Ls=50mm

Top layer

Fig.1 Top and bottom configuration of SDSSSPGWiMAXNBMMSA
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Fig. 2 Photographs of the top and bottom view of fabricated SDSSSPGWiIMAXNBMMSA
III. Results and Discussions

For validating the simulation results of SDSSSPGWiMAXNBMMSA carried out using Ansoft 3-D full-
wave electromagnetic high frequency structural simulator (HFSS) is fabricated which is shown in Fig. 2
and experimentally analyzed using Rohde & Schwarz ZVK model 1127.8651 German make Vector
Network Analyser (VNA). Figure 3 illustrates the variation of measured and simulated return loss versus
frequency plot of the fabricated SDSSSPGWiMAXNBMMSA. From this figure, it can concluded that,
the impedance bandwidth covers the frequency range from 1.1 to 8.39 GHz with the magnitude of return
loss less than -10 dB except at the notch band from 3.0-4.5 GHz which covers the coexisting narrow Wi-
MAX band. The simulation and experimental results are compared and they are in very good agreement
with each other.

BW=131.56%

BW=60.35%
0 (4.5-8.39 GHz)

-10
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-30 o
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-40 =
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Frequency (GHz)

Fig. 3 Variation of measured and simulated return loss versus frequency plot of
SDSSSPGWiMAXNBMMSA

For better understanding the characteristics of the antenna the surface current distribution is studied and
discussed. Figure 4 shows a simulated surface current distribution on the radiating element and the
ground plane SDSSSPGWiIMAXNBMMSA. It is evident that, the current density is mainly distributed on
the edge of the monopole microstripline feed line which is evident of first resonant frequency in Fig 4(a).
Figure 4(b) and (c) strongly support notch band characteristics because strong current is seen on the area
of feed line parallel to deep slit notch cut. The SDSSSPGWiMAXNBMMSA is simulated with the aid of
HFSS software and the results are analyzed.
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Fig. 4 Simulated surface current distribution of SDSSSPGWiIMAXNBMMSA observed at (a) 2.03 GHz
(b) 5.32 GHz and (c) 7.88 GHz
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The typical far-field E- and H-plane co- and cross- polarization radiation pattern of
SDSSSPGWiMAXNBMMSA are depicted in Fig. 5 (a) and (b) measured at the frequencies of 2.03,
5.32, and 7.88 GHz respectively. From the radiation pattern plots, it is clear that, the antenna gives nearly
omni-directional pattern in X-Y (E-plane) plane and a slightly bidirectional pattern in Y-Z (H-plane)
plane with cross-polarization at respective frequencies. The simulated peak gain is plotted from 1 to 10
GHz which is as shown in Fig.6. From this figure, it is observed that, the gain is suddenly drops in the
vicinity of 3.75 GHz which validates the notch band characteristics of antenna and a stable gain of 2.3 -
4.2 dB is observed for the other resonating band of frequencies.
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Fig. 5 Typical (a) far field E-plane co- and cross-polar radiation patterns (b) far field H-plane co and
cross-polar radiation patterns of SDSSSPGWiMAXNBMMSA measured at 2.03 GHz, 5.35 GHz and
7.88 GHz
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Fig. 6 Variation of gain versus frequency of SDSSSPGWiMAXNBMMSA

Figure 7 shows variation of simulated VSWR versus frequency curve of this antenna. From figure, it is
clear that, the VSWR is <2 for over all resonating bands except at the WiMAX (3.2-4.2 GHz) notched
band.

Figure 8 shows simulated real and imaginary impedances curves of this antenna. From this figure, it is
clear that, the real value of impedance is high where the imaginary (reactance) value is less. In this study
the proposed antenna is fed by 50 ohm monopole microstripline feed line. It is clearly observed in

impedance plot curve in Fig.8 that, at the resonance frequencies VSWR<2 and impedance of around 50
ohm, is seen which is very well matching with 50 ohm microstripline feed line.
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Fig. 7 Variation of VSWR versus frequency of SDSSSPGWiMAXNBMMSA
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Fig. 8 Variation of impedance (re-im) versus frequency of SDSSSPGWiMAXNBMMSA
IV. Conclusion

A symmetrical dual slot and single slit partial ground Wi-MAX notched band monoploe microstrip
antenna is presented in this paper The ground plane bottom layer is modified by placing two identical
slots at a gap‘d’ of 10 mm from the center of the feed line and deep slit notch cut at the center below the
microstripline feed line of dimension Ny and N, the length and the width of Smm and 10mm. Finally the
notched band characteristics from 3.0-4.5 GHz which covers the coexisting narrow WiMAX band is
achieved in the desired operating band of the impedance bandwidth covers the frequency range from 1.1
to 8.39 GHz with the magnitude of return loss less than -10 dB except at the notch band. The prototype of
the antenna is fabricated and experimentally analyzed with a Rohde & Schwarz (ZVK model 1127.8651)
vector network analyzer. The proposed antenna shows nearly omni directional radiation patterns with
suitable gain throughout the operating band except the notched band frequency range. Measured and
simulated results show good agreement. The proposed antenna is simple in design and inexpensive and
good candidate for Wi-MAX notched band wireless communication applications.

References

[1] Federal Communications Commission, “Revision of part 15 of the commission’s rules regarding
ultrawideband transmission system from 3.1to10. 6 GHz,” in Federal Communications Commission, pp.
98-153, ET-Docket, Washington, DC, USA,2002.

[2] Nouri, M. and S. A. Aghdam, "Reconfigurable UWB antenna with electrically control for triple
ondemand rejection bandwidth," Microw. Opt. Technol. Lett., Vol. 57, No. 8, 1894-1897, August2015.
doi:10.1002/mop.29213.

[3] Reddy, Gopi Shrikanth, Sanjeev Kumar Mishra, Shilpa U. Kharche, and Jayanta Mukherjee. "High
gain and low cross-polar compact printed elliptical monopole UWB antenna loaded with partial ground
and parasitic patches." Progress In Electromagnetics Research 43 (2012): 151-167.

[4] Sohail, Amir, Khurram Saleem Alimgeer, Adnan Iftikhar, Bilal Ijaz, Kang Wook Kim, and Wahab
Mohyuddin. "Dual notch band UWB antenna with improved notch characteristics." Microwave and
Optical Technology Letters 60, no. 4 (2018): 925-930.

[5] J.-P. Geng, J. Li, R.-H. Jin, S. Ye, X. Liang, and M. Li, "The development of curved microstrip
antenna with defected ground structure," Progress In Electromagnetics Research, Vol. 98, 53-73, 2009.

IJCRT2202026 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a238


http://www.ijcrt.org/
http://dx.doi.org/10.1002/mop.29213

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 2 February 2022 | ISSN: 2320-2882
[6] Guoping Gao, Lele He, Bin Hu and Xiaodong Cong “Novel Dual-Band Notched UWB Antenna With
T- Shaped Slot and CSRR Structure” Microwave and Optical Technology Letters, Vol 57, No 7, July
2015, pp 1584—-1589.

https://doi.org/10.1002/mop.29175, Google Scholar Cross ref

[7] S. Natarajamani, S. K. Behera, and S. K. Patra, “Compact Slot Antenna for UWB Application and
Band-Notch Designs,” in Proc. IEEE International Conference on Computational Intelligence and
Communication Networks, Bhopal, India, 2010

[8] Naveen Jaglan, Samir Dev Gupta, Binod Kumar Kanaujia,Shweta Srivasatava “Band notched UWB
circular monopole antenna with inductance enhanced modified mushroom EBG structure”. Journal of
Wireless Networks (Springer), 2016, pp 1-11.

DOI https://doi.org/10.1007/s11276-016-1343-7. Google Scholar Crossref

[9] A. Chaabane, F. Djahli, and S. Redadaa, “A dual-bandnotched antenna for UWB communication
systems using two different shaped slots,” Arabian Journal for Science and Engineering, vol. 39, no. 8,
pp. 6215-6223, 2014.

[10] Y. Zhu, F. S. Zhang, C. Lin, Q. Zhang, and J. X. Huang, “A novel dual band-notched monopole
antenna for ultrawideband application,” Progress in Electromagnetics Research Letters, vol. 16, pp. 109—
117, 2010.

[11] Mansour Nejatijahromi, Muhib Ur Rahman and Mahid Naghshvarianjahromi ‘“Continuously
Tunable WiMAX Band-Notched UWB Antenna With Fixed WLAN Notched Band” Progress in
Electromagnetic Research, Vol 75, 2018. pp.97-103.https://doi.org/10.2528/PIERL18010819, Google
ScholarCrossref

[12] W. Jiang and W. Q. Che, “A novel UWB antenna with dual notched bands for WIMAX and WLAN
applications,” IEEE Antennas and Wireless Propagation Letters, vol. 11, pp. 293-296, 2012.

[13] S S Mohan Reddy, P Mallikarjuna rao, “Asymmetric Defected Ground Structured Monopole
Antenna for Wideband Communication Systems,” International Journal of Communications Antenna and
Propagation, ISSN: 2039-5086, Vol 5, Issue 5, pp 256-262, 2015.

[14] W. Jiang and W. Che, “A novel UWB antenna with dual notched bands for WiMAX and WLAN
applications,” IEEE Antennas Wireless Propag. Lett., vol. 11, pp. 293-296, Mar. 2012.

[15] Y. Zhang, W. Hong, C. Yu, Z. Q. Kuai, Y. D. Don, and J. Y. Zhou, “Planar ultrawideband antenna
with multiple notched bands based on etched slots on the patch and/or split ring resonators on the feed
line,” IEEE Trans. Antennas Propag., vol. 56, no. 9, pp. 3063—-3068, Sept. 2010.

[16] P. Beigi, J. Nourinia, B. Mohammadi, and A. Valizade, “Bandwidth enhancement of small square
monopole antenna with dual band notch characteristics using U-shaped slot and butterfly shape parasitic
element on backplane for UWB applications,” Appl. Comput. Electromagnet. Soc. J., vol. 30, no. 1, pp.
78-85, Jan. 2015.

[17] B T P Madhav, Novel Printed Monopole Trapezoidal Notch Antenna with S-band Rejection, Journal
of theoritical and applied information technology, Vol 76, No 1, pp 42-49, 2015.

IJCRT2202026 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a239


http://www.ijcrt.org/
https://doi.org/10.1002/mop.29175
http://scholar.google.com/scholar_lookup?hl=en&volume=57&publication_year=2015&pages=1584-1589&issue=7&author=Guoping+Gaoauthor=Lele+Heauthor=Xiaodong+Cong&title=Novel+Dual-Band+Notched+UWB+Antenna+With+T-+Shaped+Slot+and+CSRR+Structure&doi=10.1002%2Fmop.29175
https://aip.scitation.org/servlet/linkout?suffix=c3/c3_1&dbid=16&doi=10.1063%2F5.0074176&key=10.1002%2Fmop.29175
https://doi.org/10.1007/s11276-016-1343-7
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2016&pages=1-11&author=Naveen+Jaglanauthor=Samir+Dev+Guptaauthor=Binod+Kumar+Kanaujiaauthor=Shweta+Srivasatava&title=Band+notched+UWB+circular+monopole+antenna+with+inductance+enhanced+modified+mushroom+EBG+structure&doi=10.1007%2Fs11276-016-1343-7
https://aip.scitation.org/servlet/linkout?suffix=c5/c5_1&dbid=16&doi=10.1063%2F5.0074176&key=10.1007%2Fs11276-016-1343-7
https://doi.org/10.2528/PIERL18010819
http://scholar.google.com/scholar_lookup?hl=en&volume=75&publication_year=2018&pages=97-103&author=Mansour+Nejatijahromiauthor=Muhib+Ur+Rahmanauthor=Mahid+Naghshvarianjahromi&title=Continuously+Tunable+WiMAX+Band-Notched+UWB+Antenna+With+Fixed+WLAN+Notched+Band&doi=10.2528%2FPIERL18010819
http://scholar.google.com/scholar_lookup?hl=en&volume=75&publication_year=2018&pages=97-103&author=Mansour+Nejatijahromiauthor=Muhib+Ur+Rahmanauthor=Mahid+Naghshvarianjahromi&title=Continuously+Tunable+WiMAX+Band-Notched+UWB+Antenna+With+Fixed+WLAN+Notched+Band&doi=10.2528%2FPIERL18010819
https://aip.scitation.org/servlet/linkout?suffix=c10/c10_1&dbid=16&doi=10.1063%2F5.0074176&key=10.2528%2FPIERL18010819

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 2 February 2022 | ISSN: 2320-2882

[18] A. Moradhesari, M. Moosazadeh, and Z. Esmati, “Design of compact planar antenna with dual
notched-bands using slotted rectangular patch for ultrawideband applications,” Microwave Opt. Technol.
Lett., vol. 54, no. 9, pp. 2053-2056, 2012.

[19] D S Ramkiran, “Compact Microstrip Band pass Filter with Defected Ground Structure, Far East
Journal of Electronics and Communications”, ISSN:0973-7006, Vol 15, Issue 1, pp 75-84, 2015.

[20] A. M. Ismaiel; A. B. Abdel-Rahman, “A meander shaped defected ground structure (DGS) for
reduction of mutual coupling between microstrip antennas,” 31st National Radio Science Conference
(NRSC), pp. 21-26, 2014.

[21] K V L Bhavani, Habibulla Khan, “Multiband Slotted Aperture Antenna With Defected Ground
Structure For C And X-Band Communication Applications, Journal of Theoretical and Applied
Information Technology, ISSN: 1992-8645, Vol 82, No 3, pp 454- 461, 2015.

[22] S. I. Hussain Shah; S. Bashir; A. Altaf; S. Dildar Hussain Shah, “Compact multiband microstrip
patch antenna using defected ground structure (DGS),” Direct and Inverse Problems of Electromagnetic
and Acoustic Wave Theory (DIPED), 2014 XIXth International Seminar/Workshop on, pp. 96-99, 2014.

[23] K V L Bhavani, Habibulla Khan, “Dual Band Notched Planar Printed Antenna with Serrated
Defected Ground Structure,” Journal of Theoretical and Applied Information Technology, ISSN: 1992-
8645, Vol 88, Issue 1, pp 28-34, 2016.

BIOGRAPHY

Dr. Syeda Rafath Ara has pursued her Master’s degree and Master of
Philosophy degree in Applied Electronics from Gulbarga University,
Gulbarga in the year 1994 and 1997.Currently she is working as an
Assistant Professor in the Department of Electronics, Govt. College
(Autonomous), Kalaburagi, Karnataka State, India. Her area of
research includes Microwave electronics. She has completed her Ph.D.
in Applied Electronics under the guidance of Dr. S.N. Mulgi,
Professor of Applied Electronics, Gulbarga University, Kalaburagi.
She has presented papers in National and International conferences and
published several research papers in reputed peer reviewed
International and National Journals.

IJCRT2202026 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a240


http://www.ijcrt.org/

