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1. I. Introduction
onopole antennas are widely used in wireless communication system, since they can provide omnidirectional radiation patterns [1]. In recent years the demands on mobile communication have grown rapidly. So, indoor wireless networks consisting of numerous indoor base station antennas have been mounted on the ceilings of many buildings and malls, thus there are stringent requirements on an antennas impedance bandwidth and physical size. Many types of monopole antenna are attractive for present wireless communication systems.
A typical monopole antenna is the quarter wavelength monopole antenna, whose length is equal to a quarter of the wavelength at the resonance frequency. The profile of a conventional monopole antenna is too high for some devices that have limited space for hiding the antenna. Microstrip antennas are popular for their low cost, light weight, easy fabrication, mass production and planar structure with low profile [1] [2]. Because of the merits it is expected that microstrip antennas can be used to replace monopole antennas that have a high profile of about quarter wavelengths. A microstrip patch antenna in its simplest form consists of a radiating patch on one side of a dielectric substrate and a ground plane on the other side. Radiation from the patch can occur from the fringing fields between the periphery of the patch and the ground plane.
This paper is organized as follows. Section 1 mentions a brief introduction to the applications of monopole antenna. Various methods that have been implemented to design monopolar patch antennas and their drawbacks, is mentioned in Section 2. Section 3 explains the design of a novel low profile monopolar patch antenna. The number of resonant frequencies and the bandwidth is increased using Defected Ground Structure (DGS). The simulation and results are shown in Section 4. In this section we have also mentioned the effects of DGS. The paper is concluded in Section 5.
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2. II. Monopolar Patch Antenna
 Up: Home Previous: 1. I. Introduction Next: 3. III. Antenna Design
Monopole antennas are widely used since they provide a vertical polarization and a conical radiation pattern. However, the profile of a conventional monopole antenna that has a quarter wavelengths is too high for some devices or applications that have limited space for hiding the antenna. Many excitation modes have been studied for circular disc and annular ring patches. A circular microstrip antenna can be used to replace vertical wire monopole [3]. However, the radius of this antenna is very large. Microstrip antennas including ground wire which connects the patch of the antenna to the ground plane can be used to obtain monopole like radiation pattern [4].Such an antenna has total height much less than a quarter wavelength of the centre operating frequency. However, this type of monopolar wire patch antenna has a narrow impedance bandwidth. To improve the bandwidth a planar rectangular monopole top-loaded with a shorted square or circular patch can be used [5]. The wire monopole and the ground wires [4] can be replaced by a planar rectangular monopole and ground rectangular plates respectively [5]. The profile of such an antenna is around 0.09 ?0, which is much lower as compared to the quarter wavelength dipole. The bandwidth can further be increased by using a circular patch, because of the relatively large patch size. The bandwidth of a probe fed patch antenna is limited by the inductance introduced by the coaxial feed in case of thick substrate. To improve the bandwidth and avoid drilling or soldering of the patch, a L-probe fed circular patch antenna can be used [6]. Such an antenna provides wide bandwidth and high gain with a profile of 0.13 ?0. However, such antennas consist of air substrate, which are difficult to implement. Another inconvenience is that such antennas are larger in size as compared to quarter wavelength monopoles. The profile of the L-probe fed circular patch can be reduced to 0.092 ?0 by shorting the circular patch to the ground plane by four copper wires [7]. The radius of this patch is also reduced due to the presence of shorting wires. The bandwidth can further be enhanced by connecting four trapezoidal plates orthogonally to the circular patch which is shorted to the ground plane by four copper wires [8]. A rectangular planar monopole with a bevel can further increase the impedance bandwidth. Nevertheless, owing to the asymmetry of the planar structure, its radiation patterns in the azimuth plane do not keep omnidirectional as the operating frequency increases [9]. A disk-loaded monopole reduces the profile to 0.08 ?0 . A monopole can also be created by connecting six triangle plates together. The regular hexagon is shorted to the ground plane by six wires [10]. The height of such an antenna is equal to 0.1 ?0 at resonance frequency. Another type of monopolar patch is the sleeve monopole antenna [11]. This antenna is composed of a circular patch and a discconical sleeve, both of which are shorted to the ground plane through four shorting probes. The antenna has a low profile of 0.1 times the free space wavelength of the centre operating frequency. A circular sleeve structure can be added to improve the matching condition of the upper operating frequency edge and thus enhance the bandwidth [12].
The bandwidth enhancement for monopolar patch antennas were demonstrated [3] - [13] with/ without shorting wires. All these antennas have a profile of about 0.1 ?0 (or even higher); nonetheless it is too thick for some applications such as the installation to an aircraft. Besides these antennas adopt an air substrate and their structures are not simple to be fabricated. A centre-fed circular microstrip patch with a coupled annular ring provides monopole-like radiation pattern [14]. Such antennas have low profile of 0.04 ?0 .
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3. III. Antenna Design
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In this paper we proposed a monopolar patch antenna. A step slotted antenna is designed. The parameters of the designed antenna are shown in Table no. 1. The antenna is printed on FR4 substrate with dielectric constant 4.4 and thickness 1.6 mm.    The basis of the proposed antenna structure is a rectangular patch monopole, which has dimensions of length L and width W, and connected at the end of the CPW feed-line. The simulations were performed using IE3D software, a commercial full wave simulator based on Method of Moments (MOM).
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4. IV. Results and Discussions
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The dimensions for the prototype are finalized using iterative method. The designed monopolar patch has a profile of 0.027?0 which is lower than that of a centre-fed monopolar patch [14]. The patch was initially simulated for an infinite ground plane. The antenna resonates at 5.156 GHz. Bandwidth of 1.396%, gain of 4.75 dBi and directivity of 7.346 dBi is obtained. The antenna is simulated for finite ground plane, resonant frequency of 4.69 GHz is obtained, other parameters obtained are mentioned in table no. 2.Defected ground structure is used to increase the number of resonant frequencies and the bandwidth of the antenna. The parameters are shown in table 2. The return loss of the final prototype with DGS is shown in figure 2. Total bandwidth of 18.902% is obtained for the designed antenna. The comparative graph of return loss for all the four conditions is shown in figure 3. The VSWR plot for the final prototype is shown in figure 4. The VSWR is well below 2 for all the resonant bands. High gain of 8.66 dBi is obtained as depicted in figure 5. Figure 6 shows the directivity of the designed antenna. Directivity of 11.586 dBi is obtained as shown in figure 6. The cross polar and co-polar components of the elevation radiation pattern for all the resonant frequencies is shown in figure 7. The azimuth pattern is shown in figure 8. The three dimensional radiation pattern of the designed antenna at the resonant frequencies is shown in figure 9. The performance of the proposed antenna with that of the previously designed antenna is compared in table 3. A broadband monopole antenna using step slotted microstrip patch has been designed. The design is improvised using defected ground structure (DGS). By the use of DGS we obtain higher number of resonant frequencies, high gain, high directivity and high bandwidth at a low profile. The antenna has been proposed, designed and simulated for WLAN operations. The simulated results show a bandwidth of 18.9%, gain of 8.66 dBi and monopole like radiation pattern at a low profile of 0.028 ?0 .

 Up: Home Previous: 3. III. Antenna Design Next: Appendix A §

Appendix A §
 Up: Home
Appendix A §


					
	
		A broadband center-fed circular patch-ring antenna with a monopole like radiation pattern
		
			A Al-Zoubi
		, 
		
			F Yang
		, 
		
			A Kishk
		. 
	
	
		IEEE Transactions on Antennas and Propagation 
		Mar. 2009. 57  (3)  p. . 
	

	
	
		
			C Balanis
		. 
		Antenna Theory Analysis and Design, 
				 (New York
) 
		2005. John Wiley & Sons. 
	

	
	
		New kind of microstrip antenna: The monopolar wire-patch antenna
		
			C Delaveaud
		, 
		
			P Leveque
		, 
		
			B Jecko
		. 
	
	
		Electronics Letters 
		1994. 30  (1)  p. . 
	

	
	
		, 
		
			G Kumar
		, 
		
			K P Ray
		. 
	
	
		Broadband Microstrip Antennas 
		2003. 
	

	
	
		Broadband long rectangular patch antenna with high gain and vertical polarization
		
			J Liu
		, 
		
			Q Xue
		. 
	
	
		IEEE Transactions on Antennas and Propagation 
		Feb. 2013. 61  (2)  p. . 
	

	
	
		A wide-band monopolar plate patch antenna
		
			J S Row
		, 
		
			S H Yeh
		, 
		
			K L Wong
		. 
	
	
		IEEE Transactions on Antennas and Propagation 
		Sep. 2002. 50  (9)  p. . 
	

	
	
		Design and Analysis of a Low-Profile and Broadband Microstrip Monopolar Patch Antenna
		
			Juhua Liu
		, 
		
			Quan Xue
		, 
		
			Hang Wong
		, 
		
			Wah Hau
		, 
		
			Yunliang Lai
		, 
		
			Long
		. 
	
	
		IEEE Transactions on Antennas and Propagation 
		Jan. 2013. 61  (1) . 
	

	
	
		A Low-Pro_le Monopolar Patch Antenna with Broad Bandwidth
		
			Jun Xu-Min Ding
		, 
		
			Qun Hua
		, 
		
			Wu
		. 
	
	
		Cross Strait Quad-Regional Radio Science and Wireless Technology Conference, 
				2011. 
	

	
	
		A monopolar patch antenna with very wide impedance bandwidth
		
			K.-L Lau
		, 
		
			P Li
		, 
		
			.-M Luk
		. 
	
	
		IEEE Transactions on Antennas and Propagation 
		Feb. 2005. 53  (2)  p. . 
	

	
	
		A wide-band monopolar wirepatch antenna for indoor base station applications
		
			K L Lau
		, 
		
			K M Luk
		. 
	
	
		IEEE Transactions on Antennas and Propagation 
		2005. 4 p. . 
	

	
	
		Superwideband monopolar patch antenna
		
			K L Lau
		, 
		
			K C Kong
		, 
		
			K M Luk
		. 
	
	
		Electronics Letters 
		Jun. 2008. 44  (12)  p. . 
	

	
	
		Patch antenna equivalent to simple monopole
		
			R J Langley
		, 
		
			L Economou
		. 
	
	
		Electronics Letters 
		April 1997. 33  (9)  p. . 
	

	
	
		Monopolar patch antenna with dual-band and wideband operations
		
			S.-J Lin
		, 
		
			J.-S Row
		. 
	
	
		IEEE Transactions on Antennas and Propagation 
		Mar. 2008. 56  (3)  p. . 
	

	
	
		Enhanced bandwidth of low-profile sleeve monopole antenna for indoor base station application
		
			S L Zuo
		, 
		
			Y Z Yin
		, 
		
			Z Y Zhang
		, 
		
			K Song
		. 
	
	
		Electronics Letters 
		Nov. 2010. 46  (24)  p. . 
	

	
	
		Wide-band L-probe fed circular patch antenna for conical-pattern radiation
		
			Y.-X Guo
		, 
		
			M Y W Chia
		, 
		
			Z N Chen
		, 
		
			K.-M Luk
		. 
	
	
		IEEE Transactions on Antennas and Propagation 
		Apr. 2004. 52  (4)  p. . 
	

	
	
		Sleeve monopole antenna for DVB-H application
		
			Z.-Y Zhang
		, 
		
			G Fu
		, 
		
			S.-X Gong
		, 
		
			S.-L Zuo
		, 
		
			Q.-Y. Lu
		. 
	
	
		Electronics Letters 
		Jun. 2010. 46  (13)  p. 879880. 
	



			
 Up: Home

Information about this book

			Title statement

				Design and Improvement of Step Slotted Microstrip Monopolar Patch Antenna using Defected Ground Structure (DGS)
			
			Publication

					Publisher
	Global Journals Organisation

					Availability
	
This is an open access work licensed under a Creative Commons Attribution 4.0 International license. Please email us for details and permissions.


				Place of publication
	Cambridge, United States
	Date
	15 January 2016


			Source

				
					
					
					 0680D5A842E96F7F4810D07F1213B870. 
				Jovita Serrao, Nirav Patel, 
St. Francis Institute of Technology. Global Journal of Researches in EngineeringGJRE  2249-4596.  0975-5861.  10.34257/gjre. Cambridge, United States: Global Journals Organisation. 16  (4)  1 8. 

			
		
			
				
					By Softinator Dynamics Pvt. Ltd.
					
				
			

		
OPS/toc.html
Contents

		2. II. Monopolar Patch Antenna

		3. III. Antenna Design

		4. IV. Results and Discussions

		Appendix A ยง

		[About this book]



Guide

		[Title page]

		[The book]

		[About this book]





OPS/media/resource1.png
OPEN ||
// Association |\
(| OF REsEARCH |
\| SOCIETY, USA






OPS/media/resource7.png





OPS/media/resource6.png
Return Loss (dB)






OPS/media/resource8.png
TR, NI VRN G O






OPS/media/resource3.png
¥

)





OPS/media/resource2.png
Antenna Parameter | Specification
Ground size 385 mm X 5 mm
Substrate size 385 mm X 44 mm
Patch steps

W, XS, 28 mm X 12 mm
WiXS; 24 mm X 5.75 mm
W,XS; 12 mm X 5.25 mm
WX S, 8 mm X 5.75mm
Ground slot Smm X3 mm
Feed Line Widih 28 mm






OPS/media/resource5.png
‘Circular patch with | Concentrically shoried | Rectangular patch with | New low profile monopolar
wlar rig [14] circular pateh 15] periodic vas [16] patch antenna
rinciple | Slosonpatc Periodc sorting vias | Perodic shorting vias | Sep lted MSA and defeced
round sructure (DS
Substrate | Duroid 6003 Duroid 5670 Duroid 5570 PR
Dimeasion | Dlmeter ~ 150 i | Diamete - 150 iy [TIoTT T som
Profic 0oz, 0oz 0030, Oors.
Resonance 56z Gz 5oz 96,518 wd UGl
Banavion 1250 5% [FETS 159020,
Gain. 57 dbr Sani St .66 dBi






OPS/media/resource4.png
Parameters | Infinite Defected Defected ground
ground | ground | ground structure 2

plane | structurel | (Fig.Ld)

Figlb) | (Figlc)
Resonant 469 | 4124 | 5204 | 3836 | 518 | 6-644
Frequency GHz | GHz | GHz | GHz | GHz | GHz
Return Loss 2956 | 22 | 25 | 15 | 24 | 181

@B B | @8 | & | B | B

Bandwidth 1215% | 18523% 18502%
Gain 522dBi | 5.23dBi 8.66 dBi
Directivity 548dBi | 7823 dBi 11,586 dBi






