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Abstract- Wireless communication has always been a vast field for the experts and as the technology is rising day by day the advancements 

have always arose to such an extent that the communication network has slowly started depended on the wireless mode. For the 

implementation of wireless network many forms of antenna are used. In this paper, a printed slot wide band antenna fed by a microstrip line 

with heptagonal slots for bandwidth enhancement is proposed and experimentally studied. From experimental results, the measured 

impedance bandwidth, defined by 10-dB return loss, can reach two different bands operating at different frequencies from approximately 

1.9- 2.5 GHz, 7.8-9.8 GHz.   
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I. INTRODUCTION 

Printed slot antennas are attractive because their operating bands usually have wide bandwidths. In addition, they are easily integrated 

with active devices or MMICs. A wide-slot is a slot with an aspect-ratio significantly smaller than that of the usual narrow slots, 

sometimes quite close to 1. Characteristics of printed wide-slot antenna fed by a microstrip line have also been widely studied In the 

reported literature, a printed wide-slot antenna fed by a microstrip line with a fork-like tuning stub is good for bandwidth 

enhancement. However, it makes the configuration of the wide-slot antenna more complicated in the design on the feed line. In this 

paper, a new design of microstrip-line-fed printed wide-slot antenna with simply small slots for bandwidth enhancement is proposed 

and investigated. The small slots are placed at each corner of polygon. By choosing proper small slots, it can be expected that the other 

resonant mode operating near one of the conventional wide-slot antenna can be obtained. Hence within the operating bandwidth, four 

resonant modes having similar slot radiation patterns and the same polarization planes makes significant bandwidth enhancement of 

the proposed wide-slot antenna possible.  

II. ANTENNA IN WIRELESS COMMUNICATIONS 

Patch antennas are very popular because of their low profile nature, light weight and low costs. They have many advantages over 

conventional antennas. Because of these advantages these antennas are widely used in wireless applications. Some of applications are 

as listed below: 

Applications Ranges 

Global positioning satellite 

(GPS) 

1575 MHz and 1227 

MHz 

Wireless local area 

network 

(WLAN) 

2.40- 2.48 GHz and 

5.4 GHz 
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Direct broadcast satellite 

(DBS) 

11.7- 12.5 GHz 

Automatic toll collection 5-6 GHz 

DCS (base station) 1710–1880 MHz 

Table 1. Wireless Applications with operating ranges 

 

III.  ANTENNA CONFIGURATIION 

The configuration of the proposed antenna is 7H shown in Fig.1. The shape of the slot antenna 7H is assumed and the drawing method 

of this polygon is shown in Fig. 2. The b’ is the radius of main heptagon and a’ is the radius of small heptagon. The polygonal slot 

antenna is fed by a 50Ω microstrip line, printed on the opposite side of the substrate and placed on the centerline 

(Y-axis) of the polygonal slot. The width of the tuning line is equal to that of the 50Ω microstrip line (w = 3mm). The substrate is made 

of FR4 material.      

 

 According to Fig. 1 (or Fig. 2), the parameters in the structure of all the antennas studied are b (or b’), a (or a’) and c, where c is 

negative or positive value By selecting the proper dimensions for these parameters, the proposed antennas show a good impedance 

matching across a very broad band.  
 
The ground plane is also chosen to be square with a side length of 50mm. The correct values can be obtained using a simulation tool 

such as HFSS. 

 

 
Fig 1. Geometry of 7H antenna 

 

 
Fig 2. a)  shape drawing b) drawing small heptagon c) rotating small heptagons. 
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Fig 3. Structure of 7H printed slot antenna 

  

 

Figure3 shows the structure of 7H printed slot microstrip antenna implemented by using HFSS tool. 

. 

 

 
Table 2. Data Table 

 

IV. RESULTS & DISCUSSIONS 
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In this paper the simulated return loss of the 7H antenna is measured & presented. The bandwidth of these antennas can be widened by 

small slots that are placed at each corner of polygon appropriately. A printed wide-slot antenna fed by a 50 Ω microstrip line with 

small slots for bandwidth enhancement has been demonstrated. Figure 4 shows the return loss pattern of 7H antenna.. Fig 5. Shows the 

3D polar plot of this printed slot wide band antenna.  

 

V. CONCLUSIONS 

Experimental results show that the impedance bandwidth of a printed wide-slot antenna can significantly be improved by suitable 

small slots. The results of measurement, obtained in this study, show that the bandwidth for the proposed antenna 7H can reach two 

different bands operating at different frequencies from approximately 1.9-2.5 GHz, 7.8-9.8 GHz. In addition, the proposed antenna also 

shows less parameter, reasonable bandwidth and a simple feeding structure, compared to a conventional printed wide-slot antenna. 

The resonating frequency of antenna is 8.9 Ghz. It is observed that these antennas can be used for different applications. These 

antennas are suitable for GSM (1900–1990MHz), PCS (1900–1990MHz), IMT-2000 (1920–2170MHz), Bluetooth (2400–2484MHz), 

IEEE802. (2400–2484MHz), PHS (1905–1915MHz), PACS(1930–1990MHz), UMTS 
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       Fig 4 . Shows the return loss pattern of 7H antenna. 
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Fig 5. Shows the 3D polar plot of 7H antenna . 

 

 

 

Fig 6. 3-D Rectangular Plot 
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Fig 7. Radiation pattern 
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