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Abstract: A wide band microstrip antenna for various 

wireless applications such as WLAN/WiMax having 

satisfactory radiation characteristics is presented. The 

proposed antenna has wide bandwidth of 63.81% covering 

the range of frequency 1.435-2.780GHz. The return loss 

bandwidth and radiation performance of the antenna are 

examined by IE3D simulation software. 

Keywords: Broadband, Radiation pattern, Radiation 
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I. INTRODUCTION 

Printed micro strip antennas are attractive for compact 

wireless communication systems due to low profile, 

light weight and low cost. It has been only very recent in 

human history that the electromagnetic spectrum, 

outside the visible region, has been employed for 

communication, through the use of radio. One of 

humankind’s greatest natural resources is the 

electromagnetic spectrum and the antenna has been 

instrumental in harnessing this resource [1-5]. The IEEE 

802.11b and IEEE 802.11g standards utilizes the 2.4 

GHz ISM Band. The frequency band is license free 

hence the WLAN equipment will suffer interference 

from microwave ovens, cordless phones, blue tooth 

devices and other applications that use this same band. 

Generally a Conventional microstrip antenna has a 

radiating patch of any planar geometry (e.g. square, 

rectangular, Circular, Ellipse and ring). Microstrip patch 

antennas are increasing in popularity for use in wireless 

applications [6-8]. Therefore they are extremely 

compatible for embedded antennas in wireless devices 

such as cellular phones, pagers etc. The telemetry and 

communication antennas on missiles need to be thin 

substrate. Now days Compact microstrip antennas are 

getting much more attention due to the increase in 

demands of small size antennas used in personal and 

commercial purposes communicational accessories. In 

order to design a compact microstrip antenna at a fixed 

operating frequency higher dielectric constant of 

substrate must be used [9-14].  

In this paper a novel compact slotted broadband 

microstrip patch antenna has been designed for 

GPS/WLAN/WiMax communication systems. The 

return loss bandwidth is measured 63.81% covering a 

range of 1.435 to 2.780 GHz frequency band. . The 

maximum radiation efficiency of 97% at 1.24 GHz and 

maximum antenna efficiency 95% at 1.48 GHz is 

reported [15-20]. 

II. DESIGN AND LAY OUT 

 The length and width of rectangular patch antenna are 

calculated from below equations .Where c is the velocity 

of light, εr is the dielectric constant of substrate [1].  

(1)  Width (W) Calculation: 

The width of the microstrip patch antenna can be calculated   

by the given equation as follows; 
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(2) Calculation of effective dielectric constant (
reff ): 

The following equation gives the effective dielectric 

constant is given by   
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(3) Calculation of length extension (Δl): 

The following equation gives the length extension in terms of 

(W/h) ratio and effective dielectric constant. 
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(4) Calculation of actual length of patch (L): 

The following equation gives the length of patch as, 

            lLLe  2       
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(5) Calculation of the length and width of ground 

plane:  

Ideally the ground plane is assumed of infinite size in 

length and width but it is practically impossible to make 

a such  infinite size ground plane, so to calculate the 

length and width of a ground plane following equations 

are given as, 

            𝐿𝑔 = 𝐿 + 6ℎ 

                    𝑊𝑔 = 𝑊 + 6ℎ 

6: Determination of feed point location (xf ,yf): 

The center of the patch is taken as the origin and feed point 

location is given by the coordinates (xf ,yf) from the origin. 

The feed point must be located at that point on the patch, 

where the input impedance is 50 ohms for the resonant 

frequency. Hence a trial and error method is used to locate 

the feed point. The resonant frequency is taken at the return 

loss which is the most negative point of S11 parameter 

    Table I. Proposed antenna design parameters 

Parameters Values 

 

Design  frequency 2.9GHz 

Height of substrate 1.6 mm 

Ground length(Lg) 40  mm 

Ground width (Wg) 60  mm 

L 14 mm 

W 32 mm 

L1 10.8 mm 

W1 4 mm 

L2 2 mm 

W2 2 mm 

 

 
Figure 1. Geometry  of  proposed antenna 

 

 

Figure 1. Photograph  of  proposed antenna 

III. RESULTS AND DISCUSSION 

Various results from the analysis of the patch are shown 

in figures. Fig 2 shows the graph of return loss Vs 

frequency. The total bandwidth is calculated 63.81% at 

operating range 1.435 to 2.780 GHz. Fig 3 shows the 

antenna and radiation efficiency. The maximum 

radiation efficiency is occurred 97% at 1.24 GHz and 

maximum antenna efficiency is obtained 95% at 1.48 

GHz. Fig 4 shows the Smith chart Vs frequency plot 

which is used to determine the input impedance. Fig 5 

shows the 3D radiation pattern. Fig 6 shows the 3D view 

of proposed antenna. 

 
Fig. 2 Return loss Vs Frequency of proposed antenna 

 
Fig. 2 Measured & Simulated Return loss Vs Frequency 

of proposed antenna 
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Fig. 3 Radiation and antenna efficiency Vs Frequency 

 

Fig. 4 Smith chart of proposed antenna   

 

Fig. 5 3D Radiation pattern of proposed antenna 

 

Fig.6 3D view of proposed antenna 

IV. CONCLUSION 

A Novel compact slotted broadband microstrip patch 

antenna has been designed for GPS/WLAN/WiMax 

communication systems. The return loss bandwidth is 

measured 63.81% covering a range of 1.435 to 2.780 

GHz frequency band. The proposed geometry is 

designed using glass epoxy as a dielectric substrate 

between the ground plane and patch. A broadband 

double slit loaded microstrip antenna suitable for 

wireless communications has been developed and 

studied. The proposed antenna is compact, occupies 

small space and has easy structure compared to other 

antenna designs. The antenna offers excellent radiation 

efficiency exhibiting good radiation patterns and gain. 

The proposed antenna can be used in wireless 

communication systems where fabricated antennas 

covering both WLAN and WiMAX bands are required. 
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