
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 04, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 1846 

Enhanced Bandwidth Multiband E-Shaped Microstrip Patch Antenna 

Shobhit Kumar Mishra
1
 Dr. B.S.Rai

2  

1,2
Department of Electronics and Communication Engineering 

1,2
Madan Mohan Malaviya University of Technology, Gorakhpur (Uttar Pradesh) Pin -273010

Abstract— A new broad-band design of a microstrip line 

feed rectangular patch antenna with a pair of wide slits are 

proposed and experimentally studied. The proposed design 

with an FR4_epoxy substrate, and experimental results show 

that, simply by inserting a pair of wide slits at one of the 

radiating edges of the rectangular patch, good impedance 

matching over a wide bandwidth can easily be achieved for 

the proposed antenna. With an FR4_epoxy substrate of 

thickness about 8% of the wavelength of the center 

operating frequency, the proposed antenna can have an 

impedance bandwidth of about 33.33%. For frequencies 

within the impedance bandwidth, good radiation 

characteristics are also observed, with a peak antenna gain 

of about 7.2 dBi.                         
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I. INTRODUCTION 

It has been known that, For bandwidth enhancement  

various techniques are used such slot cutting on the patch or 

used the stack geometry or bandwidth is directly 

perportional to hight of the substrate, bandwidth is inversely 

proportional to dieletic constant of  the substrate .In the E-

shaped  microstrip patch antenna  we are used slot cutting 

techniques that enhanced the bandwidth of antenna  can be 

obtained .However, when such a method is applied to a 

microstrip line fed which is simple and easy to fabricate  but 

it usually has a limited achievable bandwidth less than 10%, 

which is largely due to the increased inductance associated 

the  thick substrate layer. Recently, it has been shown that, 

by embedding a U-shaped slot in the rectangular patch, an 

impedance bandwidth greater than 20% can easily be 

achieved for a microstrip antenna with a probe feed [1], [2]. 

In this letter, we demonstrate a new and simpler broad-band 

design of a rectangular patch antenna with a pair of wide 

slits (see Fig. 1). 

 
Fig. 1: geometry of proposed E-shaped microstrip patch 

antenna. 

The wide slits are inserted at one of the radiating 

edges of the rectangular patch. The proposed design has a 

wide impedance bandwidth and good radiation 

characteristics similar to those reported for a U-slotted patch 

antenna. Also, the proposed design has a simpler structure 

than the design with a U-slot [1]–[3]. Details of the 

proposed antenna and experimental results are presented. 

Some simulation results obtained by HFSS-13 are also 

given. 

II. ANTENNA DESIGN 

The proposed design is shown in Fig. 1. The rectangular 

patch has dimensions of L\W and is supported by non -

conducting posts of height h (not shown in the figure) from 

the ground plane. The two wide slits are of same length ` 

and same width w1 and are inserted at the bottom edge of 

the patch. The separation of the two wide slits is w2 , and 

the two slits are placed symmetrically with respect to the 

patch’s center line (y axis). Thus, there are only two 

parameters (w 1; w2) for the wide slits used here. Along the 

patch’s edge are used for microstrip line feed from the 

patch’s bottom edge can be located for good excitation of 

the proposed antenna over a wide bandwidth. 

III. RESULTS AND CONCLUSIONS 

Fig. 2 shows the measured return loss for prototypes of 

antennas A and B in which different air–substrate 

thicknesses are selected. First note that, for achieving good 

impedance matching over a wide bandwidth, the slit length 

(l) is found to be about 0.7 to 0.85L, and the 

spacing between outer edges of the two slits (2w 1 +w2) is 

about0.27 W. From the results, it is seen that two adjacent 

resonant modes are excited, which leads to a wide 

bandwidth. This characteristic is also 

 
Fig. 2: Measured return loss for the proposed broad-band 

patch antenna; L = 65 mm, W = 105 mm, ground-plane size 

= 150 mm   150 mm. Antenna h = 1.57 mm, ` = 47 mm, w = 

6:3 mm, w = 15:3 mm. Antenna B: h = 1.57 mm, ` = 53 mm, 

w = 10 mm, w = 8 mm. 
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Fig. 3: 3D view of gain polar plot. 

Similar to that obtained for the U-slotted patch antenna [1], 

[3]. For antenna A, the impedance bandwidth, determined 

from a 10-dB return loss, is 4008 MHz or about 24.8% with 

respect to the center frequency at 2400 MHz, average of the 

measured lower and higher frequencies. with a 10-dB return 

loss. For antenna B, the obtained bandwidth is 3376 MHz or 

about 23.6% referenced to the center frequency at 5592 

MHz. Radiation characteristics of the antenna are also 

studied. Fig. 3 plots three different operating frequencies for 

antenna A, which are all of same polarization planes and 

similar radiation patterns. The cross-polarization radiation in 

the E-plane patterns is also seen to be less than 20 dB. The 

H-plane patterns, however, show relatively larger 

crosspolarization radiation. This behavior is also similar to 

that reported forthe U-slotted patch [1], [3], and is largely 

due to the thick substrate thickness (about 0.08 times the 

wavelength of the center frequency in this study) and long 

probe pin in the substrate layer. Measured radiation patterns 

for antenna B (not shown here for brevity) also show similar 

results. Measured antenna gain for frequencies within the 

impedance bandwidth is also presented in Fig  3. For both 

antennas A and B, the antenna gain variation is seen to be 

less than 0.8 dBi, with the peak antenna gain at about 7.2 

dBi. Finally, the excited patch’s surface current distribution 

of the proposed antenna is also studied by using HFSS. Fig. 

3 shows the simulated patch’s surface current distribution 

for antenna A. Results for three typical frequencies at 4485, 

5644, and 8540 MHz are shown. It is seen that all the three 

frequencies have similar surface current distributions on the 

rectangular patch. This characteristic agrees with the 

results that similar radiation patterns for the three 

frequencies are measured (see Fig. 3). 
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