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Abstract— Microstrip patch antenna is very important role 

in wireless communication system and large number of 

application in communication system need wide bandwidth 

but the major disadvantage of microstrip patch antenna is 

narrow bandwidth, to use the different shapes of patch 

because this is wide usage. In this paper to increase the 

bandwidth of antenna by using various technique, overcome 

this type of problem we have use different shapes of slotted 

patch so enhance the bandwidth. Such as T, H, E, A, L-

slotted patch antenna, so enhance the bandwidth, due to 

have simple characteristics and many application in 

communication system. In this paper also discuss antenna 

types, feeding technique, antenna parameter, advantage and 

disadvantage over conventional antenna and application. 
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I. INTRODUCTION 

Antenna is the transition between transmission line, 

waveguide and free space. Its main purpose is to convert the 

energy of a guided wave into the energy of free wave space. 

In another way to present antenna which is converts EM 

wave to electrical signal at receiver end and electrical signal 

to EM wave at the transmitter end. Microstrip patch antenna 

consists of radiating very thin patch, dielectric substrate and 

ground plane. The microstrip patch antenna structure is used 

in 1950.The relative permittivity of dielectric substrate is 

very important parameter to consider, relative permittivity 

of substrate will increase the fringing fields that is effective 

for radiation. Antenna can be defined as conductor [1]. 

II. LITERATURE SURVEY 

Firstly Antenna was developed by Deschamps and after that 

it was introduced by Munson as Planar antennas. In 1970’s 

significance of antenna radiators was improved when 

researchers noted that almost half power in microstrip patch 

antenna. 

 There are some shapes of patch: 

1) T-Slot Rectangular Patch – Impedance bandwidth 

is increased by 25.23% and average gain is 7.43 dB 

[2]. 

2) H-Slot Patch Antenna – It is cutting three 

rectangular slots from a rectangular patch because 

of need to enhance bandwidth and gain of 

microstrip patch antenna. Size of ground plane is 

40x40 mm thickness of dielectric constant of 4.2 & 

height is 1.6 mm. A substrate of low dielectric 

constant is choosing to obtain a compact radiating 

structure that improves the bandwidth. And this 

antenna is used for single band frequency for 

WLAN application [3].  

3) E-Slot patch antenna – It is cutting two rectangular 

slots and remove from the patch antenna. Dielectric 

constant is 2.2 and h= 6.7 mm. and used of this 

antenna to increase the bandwidth of MSA and its 

dual band frequency operation for WiMAX & 

WLAN application [4]. 

4) A-Slot patch antenna – A-Slot  is remove from 

rectangular patch antenna with dielectric constant 

is FR4_epoxy (h=3.2 mm) and size of antenna is 

30x40 mm and it is dual frequency band operation 

at 3.97  GHz. for WiMAX , at 10.02 GHz for 

multiband application [5]. 

5) L-Slot patch antenna– L-Slot is cut from 

rectangular patch antenna with dielectric constant 

is RT duroid 5880, height is 1.5 mm and size of 

antenna  is37.11x31.1145 mm it is triple frequency 

band operation at 2.63 GHz, 2.92 GHz and 3.95 

GHz. 

III. BANDWIDTH ENHANCEMENT TECHNIQUE USED FOR 

MICROSTRIP PATCH ANTENNA 

Today’s main need in communication devices is larger 

bandwidth to support many multimedia devices and 

broadband services. And it is achieved by different types of 

slotted patch, so various techniques are used to increase the 

bandwidth of microstrip patch antenna [6]. This technique is 

 Multilayer structure  

 Varying the patch size 

 Stacked patches 

 parasitic patches 

IV. FEEDING TECHNIQUE 

In antenna design, Feed line is used as power is given to the 

antenna and there are many techniques for feeding patch 

antenna. There are two types- 

 Contacting Feeding  

 Non- Contacting Feeding 

A. Contacting Feed: 

RF power is fed directly to the radiating patch using 

connecting element (Microstrip Line). 

B. Non- Contacting Feed: 

Power is transferred between the microstrip line and the 

radiating patch through EM coupling. 

 Contacting feed is two types such as microstrip 

line feed and coaxial probe feed. And Non- Contacting feed 

such as aperture coupling feed and proximity feed.  

 Microstrip line feed is defined as conducting strip 

is directly connected to the radiating patch which is radiate 

energy and it is very easier method to fabricate to 

microstrip patch antenna. Advantage of this type of feed, it 

can be etched on same substrate to provide a planar 

structure. And disadvantage is that as substrate thickness 
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increase surface wave and spurious feed radiation increases, 

which are limit, enhance the bandwidth. 

 Second type of feed is coaxial probe feed and it is 

contacting feed, it is given to the inside the conductor. And 

inner conductor of coaxial feed is directly contact to the 

radiating patch of antenna while outer conductor is contact 

to the ground plane. 

 Aperture coupled feed is Non- Contacting feed, it 

is defined as two different substrate by a ground plane and 

lower side of lower substrate is microstrip feed line whose 

energy is coupled to the patch through a slot on the ground 

separate two substrates. And upper substrate is low 

dielectric constant, lower substrate is high dielectric 

constant and ground plane is the middle which is isolate 

feed from radiation element. 

 Proximity feed is non- contacting type of feed, it 

has largest bandwidth and have low spurious radiation. 

Major problem is fabrication is difficult and coupling 

mechanism is capacitive in nature [7]. 

V. ANTENNA TYPES AND ANTENNA PARAMETERS 

Microstrip patch antenna has many number of parameter 

and different shapes of patch antenna. These are four 

different categories-  

 Microstrip antenna 

 Microstrip patch dipoles 

 Printed slot antenna  

 Microstrip travelling wave antenna 

For good performance of antenna –  

 A thick dielectric of substrate and low dielectric 

constant hence it obtain enhance bandwidth, better radiation 

and better efficiency. 

 If height of dielectric is increased and low 

dielectric constant hence bandwidth of antenna is increased 

but larger in size 

 If height of dielectric is decreased and high 

dielectric constant hence bandwidth of antenna is decreased 

but small in size. And it is less efficient, less radiation. 

Hence trade-off between antenna performance & antenna 

dimension. 

VI. ANTENNA PARAMETER 

Many parameters are used in antenna design such as Gain 

Radiation pattern, Antenna efficiency, VSWR and Return 

Loss. 

A. Gain: 

It is defined as the ratio of intensity. 

Gain is G=4π x U(θ,Φ) / Pin 

Where U(θ,Φ) is Intensity in given direction and Pin is 

input power. 

B. Radiation Pattern: 

It is graphical representation of radiation properties of 

microstrip patch antenna in 3-Dimensional. 

C. Antenna Efficiency: 

Ratio of total power radiating by antenna to input power 

(Pin) of antenna.  

D. VSWR: 

It is defined as ratio of Vmax and Vmin.  

E. Return Loss: 

It is defined as reflected power of signal power from the 

insertion of device in transmission line. Return Loss is very 

similar to VSWR.  

Return Loss= -20 log(reflection coefficient) in db. 

For Perfect Matching, 

Reflection coefficient =0, RL= ∞ 

For No Matching, 

Reflection coefficient= 1, RL= 0 

Means power reflected back. 

It is defined as matching between the Tx and Rx [8]. 

VII. ADVANTAGE AND DISADVANTAGE 

Microstrip patch antenna has much advantage such as low 

weight, low volume, low profile, low cost, ease of 

fabrication [9]. 

Sr. 

No. 
Advantage Disadvantage 

1. Low  weight Low efficiency 

2. Low profile. Low gain. 

3. Thin profile. 
Large ohmic loss in 

the feed structure. 

4. 
Required no cavity 

backing. 

Low power handling 

capacity. 

5. 
Linear and circular 

polarization. 

Excitation and 

surface wave 

excitation. 

6. 

Capable of dual and 

triple frequency 

operation. 

It is difficult to 

achieved 

polarization purity. 

7. 

Feed lines and 

matching network 

can be fabricated 

simultaneously. 

To required High 

performance arrays 

complex feed 

structure. 

Table 1: Advantage and Disadvantage of Microstrip 

Antenna 

VIII. APPLICATION 

Microstrip patch antenna is famous for performance and 

easy to design. It is mainly design for military and civilian 

application like as GPS (global positioning system), RFID 

(radio frequency identification), broadcast radio and Mobile 

system. 

 Radar application 

 mobile application 

 GPS 

 WLAN & WiMAX application 

 RFID 

 RFID is used in many areas like mobile & health 

care and its ranges 30 Hz to 5.8 GHz [10].   

IX. CONCLUSION 

This paper is presented as many survey papers results and 

major disadvantage of microstrip patch antenna is narrow 

bandwidth. To enhance the bandwidth, many slotted patch 

like as T, H, E, A, L. These types of slotted as to increase 

the bandwidth. Major disadvantage is minimized. So 

Radiation and efficiency is improved through slotted patch 

antenna. To enhance the bandwidth, some other is 



A Survey on Enhancing Bandwidth of Microstrip Patch Antenna using Different Shapes of Patch 

 (IJSRD/Vol. 3/Issue 07/2015/222) 

 

 All rights reserved by www.ijsrd.com 912 

important for antenna design. Specific antenna is design for 

specific application. 

 There are different simulation software to design 

the microstrip patch antenna like as HFFS, CST and IE3D. 

Due to this survey paper, the effect of major disadvantage 

can be minimized. 
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