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Abstract: A novel wideband printed monopole antenna is proposed covering frequency 
spectrum of wireless local area network (WLAN) and the Worldwide Interoperability 
for Microwave Access (WiMAX). The total antenna size is 30 × 48 × 1.6 mm³ in which 
it consists of a G-shaped slotted printed antenna and a defected ground plane. 
Theoretical and experimental characteristics are presented and compared. The antenna 
yields an achieved impedance bandwidth of 95.1% between 2.374 GHz and 6.682 GHz 
at a reflection coefficient |S11| ≤ -10 dB.The results including S-parameters, surface 
current distribution, VSWR, radiation patterns and antenna gains; in addition to a 
reasonable and stable radiation pattern and power gain. 
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1. Introduction 
 Recently, the trends and demands towards wireless communications such as WLAN and 
WiMAX have been widely increased and leads to an antenna that has a compact size, light 
weight, ease of fabrication and large bandwidth. Therefore, various types of antenna have been 
reported in literature to operate along the WLAN and WiMAX frequency bands [1-9]. 
Different techniques have been proposed providing dual, triple or four band performances such 
as parasitic inverted U-shaped [1], paw shaped [2], C- and L- shaped [3], split ring slot [4], T-
shaped [5] and umbrella printed dipole [6]. Furthermore, a coplanar waveguide (CPW) fed 
monopole antenna [1], coupling fed plate [7] and defected ground plane [5, 8] are other 
methods have been used to improve the impedance bandwidth of the antenna and 
simultaneously improved the antenna performance. In this article, a wideband G-shaped slotted  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Geometry of the proposed antenna (in mm); (a) Top View, (b) Bottom view. 
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Figure 5. Simulated return loss with various Wd (width of defected ground plane) 

 
bandwidth of 95.1% compared to others value that resulted dual band and decreased the 
relative bandwidth performances. Meanwhile, the width of defected area Wd was remain intent 
as in [10] because there is no significant differences in impedance bandwidth for over 4 mm. 
From these observations, it proves that the defected ground plane is one of the techniques to 
improve resonant frequency and impedance bandwidth of the antennaas mentioned in [11].To 
verify the performance of the defected ground plane, the comparison of the simulated return 
loss, S11 with and without defected ground plane of the proposed antenna is shown in Figure 7.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Simulated return loss with various Ld (length of defected ground plane) 
 
 
 
 
 
 
 
 
 
  
 
 
 

Figure 7. Comparison of return loss, S11 with and without defected ground plane. 
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Figure 9. Surface current distribution at (a) 2.4 GHz, (b)2.5 GHz, (c)3.5 GHz, (d)5.2 GHz, 

(e)5.5 GHz and (f) 5.8 GHz 
 
C. Voltage Standing Wave Ratio (VSWR) 
 The measured and simulated voltage standing wave ratios (VSWR) for the proposed 
antenna are shows in Figure 10. There exists a good agreement between simulated and 
measured results.  It can be seen that, lower VSWR which is smaller than 2 achieved over the 
entire frequency band from 2.4 to 5.8 GHz. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure10. Simulated and measured voltage standing wave ratio (VSWR) of the proposed 
antenna. 

 
 

(a) (b) (c) 

(d) (e) (f)
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D. Radiation Patterns 
 The simulated far-field radiation pattern on the E-plane (x-z plane) and H-plane (y-z plane) 
at frequencies of 2.4, 2.5, 3.5, 5.2, 5.5 and 5.8 GHz are plotted in Figure 11. The antenna 
shows a stable omnidirectional pattern in the E-plane and H-plane, respectively over the Wi-Fi, 
WLAN and WiMAX spectrum bands. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11. Simulated radiation pattern of the proposed antenna at 2.4, 2.5, 3.5, 5.2, 5.5 and 5.8 

GHz in the (a) X-Z plane and (b) Y-Z plane. “xxxx” simulated co-polarization, “oooo” 
simulated cross-polarization. 

(b) 

(a) 

(b) 
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E. Antenna Gains 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12. The gain of the proposed antenna. 
 

 Figure 12 depictsthe simulated gain of the proposed antenna over the interval frequency 
band from 2.4 to 5.8 GHz. The antenna gain levels obtained are about 2.6 -3.3 dBi in the range 
of2.4-3.5 GHz and 3.3 – 0.48 dBi at 3.5 – 5.8 GHz. It can been seen that, the gain at the upper 
frequencies are lower that the antenna gain at the lower frequencies.This is due to the cross-
polarization of upper frequencies in E-plane (x-z plane) as shown in Figure 11 (a)is larger than 
those of the lower frequencies. Additionally, the radiation efficiency of this proposed antenna 
is approximately above 90%. 
 
5. Conclusion 
 A novel wideband G-slotted and defected ground plane printed monopole antenna has been 
presented as possible candidate for WLAN and WiMAX wireless applications. The optimum 
dimensions of proposed antenna were found 48 × 30 × 1.6 mm³. The proposed radiating 
element has achieved stable radiation pattern overall 95.1% operating frequency band extended 
over 2.374-6.682 GHz. Measurement result showed good agreement with simulated one.  
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