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Abstract— Micro strip Antenna designing was the most 

promising research area in the earlier past and always will 

be. Every day a new technique of antenna development 

comes into existence.  All these technologies make a 

compromise among Antenna gain, size, efficiency, radiation 

pattern and the frequency bands. In modern world, it is a 

challenge to reduce the size of an antenna and to make it 

operational for different frequency with acceptable 

efficiency and gain. This can be achieved by introducing the 

irregularities in the patch which resist or change the flow of 

surface current. The performance of an antenna can be 

control by controlling this current flow. This paper presents 

the performance of slotted patch antennas over conventional 

micro strip antenna and consist the analysis of different 

shapes like H- shape, Z-shape, E-shape, S-shape, U-shape, 

A-shape antennas. 
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I. INTRODUCTION 

Wireless technology is the important research area in 

communication systems. Analysis of wireless system is 

easiest with the help of small size antenna. Micro strip patch 

antennas are mostly used in wireless communications due to 

their extreme benefits of low profile, less weight, small 

price, and ease of integration with micro strip circuits. There 

are many conventional antennas like Yagi Uda, Horn, 

Helical etc. A tiny size antenna was highly satisfactory 

because the size of communication devices was 

miniaturized.  Now these antennas become very popular in 

different applications. These antennas have high gain and 

bandwidth but they have large dimensions, so they are not 

perfect for wireless system. The study of micro strip patch 

antennas has made great progress in recent years compared 

with conventional antennas, micro strip patch antennas have 

more advantages and better prospects. In order to reduce the 

overall size of the wireless systems, there is always been a 

need to have small and dense antennas.  

Micro strip patch antenna made up of a radiating 

patch on one side of a dielectric substrate and a ground 

plane on the other side. The patch is usually made of 

conducting material such as copper or gold and can take any 

possible shape. The radiating patch and the feed lines are 

usually photo etched on the dielectric substrate. The patch is 

generally square, triangular, rectangular, circular,  elliptical 

or some other common shape. A thick dielectric substrate 

having a low dielectric constant is desirable for good quality 

antenna since this provides better efficiency, larger 

bandwidth and better radiation However, such a design leads 

to a bigger antenna size. Design a compact Micro strip patch 

antenna, higher dielectric constants must be used which are 

less competent and result in narrower bandwidth. Hence a 

negotiation must be reached between dimensions of antenna 

and performance of antenna. The disadvantage of micro 

strip antennas is the small bandwidth. Many methods have 

been proposed to improve the bandwidth. Improvement of 

broader bandwidth becomes an essential need for many 

applications such as for high- speed networks. 

 
Fig. 1: Micro strip patch antenna 

To overcome this problem without disturbing their 

principal advantage like simple printed circuit structure, 

planar profile, light weight and cheapness, a number of 

methods and structures have recently been investigated.  In 

this regard, we discuss different slotted antennas with 

different feeding techniques like E-shaped antenna [3], H-

shaped antenna [10], A-shaped antenna[12], U-shaped micro 

strip antenna[13], S-shape antenna[15], Z-shape 

antenna[17]. 

By cutting slots from the patch in different shapes 

we can improve the bandwidth and gain of micro strip patch 

antenna which is important requirement of wireless 

communication system. Micro strip antennas are currently 

one of the fastest growing antennas in communication field. 

Research has been carried out in the recent past to enhance 

the performance and efficiency of these patch antennas. 

Rapid development in patch antennas started in 1970 and by 

the end of 1980s, the idea of using micro strip patch antenna 

in wireless communication was well established. 

II. LITERATURE REVIEW 

In this section, the micro strip antenna literature survey is 

discussed. 

A. Monopole Antenna with L and U Shaped Slots- 

Moosazadeh et. al.[1] had introduced  L and U shaped slots 

is provided to obtain the required operational frequency 

bands- WLAN (2.4/5.2/5.8 GHz) and Wi MAX (2.5/3.5/5.5 

GHz). Kumar et. al.[2] had introduced a three L-slot and a 

plus slot patch antenna operate at 3.4 Ghz to 9.0Ghz. 

Antenna resonates at 3.4Ghz with return loss of –13.41dB, 

2.217dBi of gain and at 8.9 Ghz with return loss –24.24dB, 

5.414dBi of gain. Kumar et. al.[3] had proposed E-shaped 

coaxial feed micro strip patch antenna operate between 

5.725 to 5.85 GHz frequency bands. Better return loss 

values for 5.725-5.85 GHz frequency band have been 

obtained for the antenna. Kashiram et. al. [4] had introduced 

Inverted E-shaped printed dual band antenna  use for two 

band that is (2.64-2.85 GHz) and (7.03-7.21GHz). Pauria  et. 



Different Slotted Rectangular Micro Strip Patch Antenna: A Review 

 (IJSRD/Vol. 3/Issue 05/2015/092) 

 

 All rights reserved by www.ijsrd.com 398 

al.[5] has designed E-shape micro strip patch antenna  was 

optimized to meet the required result. It was able to operate 

from 8.80 GHz to 13.49 GHz frequency band with optimum 

frequency at 8.73 GHz. Other parameters like S11 and 

VSWR also have been improved. Deshmukh et. al.[6]had 

proposed  E-shaped  patch antenna with slot was introduced 

offer a low profile, broadband, and low cross-polarization 

level. The antenna operating the band of 2.40-2.48GHz 

shows an comparative impedance bandwidth and its gain 

table for various shape arrangement. Yadav  et. al.[7] had 

proposed  operating frequencies of antenna was 3.1GHz and 

3.45GHz, the substrate FR4 is used for E-shaped antenna 

which dielectric constant 4.2 and thickness of 1.6mm.  The 

E-shape has return loss of -12dB of and -28dB at operating 

frequencies 3.1GHz and 3.45GHz respectively.  Ali et.al.[8] 

had proposed  E-shaped Micro strip single patch antenna is 

able to operate from 8.34 GHz to 13.86 GHz frequency band 

with optimum frequency at 8.73 GHz. Yang et. al.[9] had 

introduced two parallel slots was incorporated into the patch 

of a micro trip antenna to expand it bandwidth. It has the 

attractive features of simplicity and small size a 30.3% 

bandwidth E-shaped patch antenna, applicable to modern 

wireless communication frequencies of 1.9 to 2.4 GHz. 

Niboriya  et. al. [10] had proposed  bandwidth is further 

increased by a pair of slots inserted to both, left and right 

side of H-shape. It has achieved 89% and 99% of antenna 

efficiency and radiation efficiency respectively. Aggarwal 

et. al. [11] had introduced six slots at the edges of the patch 

of antenna and an H-shaped central slot was incorporated to 

perturb the surface current path, which is responsible for the 

excitation of the resonance. Rochani et. al. [12] had 

proposed bandwidth of micro strip antenna  increased by 

introducing a slot of A shape and using stacked 

configuration. The designed antenna provides the bandwidth 

of 220MHz (3.86GHz-4.08GHz) with return loss of -

30.71db at 3.97GHz and 1.87 GHZ (9.8GHz- 11.67GHz) 

with return loss of -23.02db at 10.02GHz. Kidder  et. al.[13] 

had introduced the design of a broad-band U-slot patch 

antenna using a new proximity-coupled double-shaped feed 

line allows the element to be spaced closely in two-

dimensional (2-D). The bandwidth of a single element is 

shown to be 21.5% for a return loss. Guo et. al. [14] had 

proposed U-shaped patch antenna  which operates at a 

higher frequency band 900 and 1800-MHz bands with the 

substrate thickness = 11 mm has a measured impedance 

bandwidth of 13.3% and 20%, respectively. Prasad et. 

al.[15] had proposed a  fractional bandwidth of S- shaped 

micro strip patch antenna in triple band- a bandwidth of 

2.33% at 0.8761365 GHz frequency band, a bandwidth of 

18.52% at 1.435225 GHz frequency band, a bandwidth of 

21.08% at 2.26351 GHz frequency band. Aggarwal et. al. 

[16] had proposed  S-shaped micro strip patch antenna has 

been designed for wireless X-band applications. High real 

value of impedance nearly 50 with gain of 6 dB. Hsieh  et. 

al.[17] had proposed a Z-shape micro strip antenna for dual-

band operation was to bend the patch in order to adjust 

direction of magnetic current will contribute the same 

polarization of electric field as those along horizontal axis. 

The structure of this antenna was simple, coplanar and easy 

to fabricate. 

 
Fig. 2: Monopole antenna with L and U slots. 

B. Three L-slots and a Plus slot Micro strip patch antenna- 

Three L slots and a Plus shaped slot geometry on square 

patch of length 20 mm using FR4 epoxy substrate of 

thickness 2.6 mm wide band micro strip patch geometry has 

been formed. The design result in smaller size antenna with 

good omni directional radiation characteristics[2]. 

 
Fig. 3: Micro strip antenna with 3L slots and a Plus slot 

C. E-Shaped Micro strip Patch Antenna- 

A compact size E shape micro strip antenna has been 

designed[3]. It can be  used for Wi -MaX, WLAN and other 

high speed wireless communications. E-shaped micro strip 

antenna with slot gives the better results for return loss, 

impedance bandwidth and VSWR at operating frequency 

2.40GHz[18]. The Ψ -shaped micro strip antenna was 

realized by cutting an additional pair of double slots on the 

other radiating edges of the E-shaped micro strip antenna 

[19]. This describes a structure that can be used for 

increment in bandwidth. 

 
Fig. 4: E-shape micro strip antenna 
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Fig. 5: Inverted E-shape micro strip antenna 

Inverted E-shaped printed dual band antenna used 

for two band that is (2.64-2.85 GHz) and (7.03-7.21GHz). It 

was suitable for compact size dual band applications [4]. 

Various antennas of E-shape micro strip patch has been 

designed for different application like remote sensing, 

biomedical application, mobile radio, satellite 

communication etc.  In the analysis of E-shaped micro strip 

single patch antenna, parameters such as gain, S11 and 

VSWR also have been improved. [8]. 

 

Fig. 6: E-shape micro strip antenna 

D. H-Shaped Micro strip Patch Antenna- 

H-shape micro strip patch antenna bandwidth was further 

increased by a pair of slots inserted to both, left and right 

side[11]. The maximum gain in frequency band is 6 dBi. 

The return loss of -46 dB was achieved.  Antenna can be 

used in different applications such as satellite 

communication, mobile phones, wireless communication, 

etc with the bandwidth enhancement techniques [21]. 

 
Fig. 7: H-shape micro strip antenna 

It can also be used for microwave applications like 

in RADAR and in biomedical applications etc. Good 

resonance at frequency 3.5 GHz, 6.5 GHz and at same 

frequencies it has very low VSWR and high real value of 

impedance [12]. 

E. A-Shaped Micro Strip Patch Antenna- 

Bandwidth of micro strip antenna was increased by 

introducing a slot of A shape [13]. The return loss of -

30.71db at 3.97GHz and -23.02db at 10.02GHz is obtained. 

The corresponding impedance bandwidth is 220MHz at 3.97 

GHZ (5.54%) and 1.87 GHZ at 10.02GHz (18.66%) is 

obtained. 

 
Fig. 8: A-shape micro strip antenna 

The antenna was designed to be used in Wi-Max 

and multi-band applications [13]. 

F. U-Shaped Micro Strip Patch Antenna- 

U-slot patch antenna bandwidth of a single element was to 

be 21.5% for a return loss better than 10 Db. The proximity-

coupled U-slot patch antenna was reported to operate with a 

center frequency of 4.3 GHz [14]. Another U slot antenna is 

used to operate in multi band operations [22-23]. 

 

 
Fig. 9: U-shape micro strip antenna 

G. S-Shaped Micro Strip Patch Antenna- 

A S-shaped micro strip patch antenna has been designed for 

wireless X-band applications. Low dielectric constant 

substrate was selected to obtain a compact radiating 

structure that meets the bandwidth specification [16]. It can 

be used for microwave applications like in RADAR and in 

bio-medical applications etc. It provides a bandwidth of 

approximately 12% which is greater than bandwidth of 

simple micro strip patch near about 4-5 percentage [20]. An 

extended S-shaped micro strip patch antenna is realized with 

good amount of bandwidth in triple bands (a bandwidth of 

2.33%, a bandwidth of 18.52%, a bandwidth of 21.08%),a 

gain of 4 dBi, a directivity of 5 dBi, antenna efficiency of 

89.7% and radiation efficiency of 90.6 percentage [15]. 
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.  

Fig. 10: S-shape micro strip antenna 

H. Z-Shaped Micro Strip Patch Antenna- 

Z-shape micro strip antenna used for dual band operation. 

The structure of this antenna was simple, coplanar and easy 

to fabricate.  

 
Fig. 11: Z-shape micro strip antenna 

It contributes the electric field of radiation with the same 

polarization [17]. 

III. SUMMARY 

It is estimated that with the usage of the patch antennas for 

various applications in the wide range this could take over 

the usage of the conventional antennas. The characteristics 

of micro strip patch antenna and monopole antenna are 

given in this table: 

AUTHOR  & 

YEAR A. APPROACH CONCLUSION 

Kashiram S 

(2015) 

Inverted E-Shape Micro Strip Patch For 

Dual Band 

Used for two band  (2.64-2.85 GHz) and(7.03-7.2GHz). 

Compact size and dual band applications. 

Moosazadeh M 

(2014) 

Compact and Small Planar Monopole 

Antenna With Symmetrical L- and U-

Shaped Slots for 

WLAN/Wi-MAX Applications 

Omni directional radiation pattern gain, and radiation patterns 

for WLAN(2.4/5.2/5.8GHz)and Wi-MAX (2.5/3.5/5.5 GHz) 

applications 

can be achieved 

Hsieh T.-H 

(2013) 

Dual-Band Micro strip Antenna With Z-

Shape Patch 

Used for dual band operation. The structure of 

this antenna is  simple 

Niboriya B.S 

(2013) 

Design Of H-Shape Wideband Micro Strip 

Patch Antenna With Slots For Wireless 

Communication 

The return loss of -46 dB. H-shape 

antenna can operate in two bands 

Pauria I.B. 

(2012) 

Design and Simulation of E-Shape 

Microstrip Patch Antenna for Wideband 

Applications 

Wideband antenna is able to operate from 8.80 GHz to 

13.49GHz frequency band. 

Table 1: Summary 

IV. CONCLUSION  

A theoretical survey on micro strip patch antenna is 

presented in this paper. After study of various research 

papers it is concluded that antenna can have more effective 

properties over conventional rectangular patch antenna by 

using different techniques of slots. 
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