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Introduction 

Due to the rapid development in the field of wireless 
communications there is an increasing demand for 
higher data rate and large bandwidth. A Microstrip 
Antenna in its simplest form consists of a radiating 
patch on one side of dielectric substrate and ground 
plane on other side. Microstrip Patch Antennas are 
popular for their well-known attractive feature, such 
as a low profile, light weight, and compatibility with 
Monolithic Microwave Integrated Circuits (MMICs). 
Modern Communication System, Such as those for 
satellite links (GPS, Vehicular, etc.), as well as 
emerging applications, such 

as Wireless Local Networks (WLAN), offer require 
antennas with compactness and low-cost, thus 
rendering planar technology useful, and sometimes 
unavoidable. Conventional microstrip patch antennas 
has some drawbacks of low efficiency, narrow 
bandwidth (3-6)% [1,2]of the central frequency, its 
bandwidth is limited to a few percentage which 

is not enough for most of the wireless 
communication system[3]. There are several designs 
have been investigated and reported to decrease the 
size of antenna [4] and to improve the bandwidth of 
antenna[5,6]. 

Bandwidth Enhancement Techniques 

There are basically four techniques for enhancing 
microstrip patch antenna bandwidth. Modified shape 
patch, Planar Multiresonator configuration, Multilayered 
configuration and Stacked Multiresonator microstrip 
patch antenna. 

Modified Shape Patch Broadband Microstrip 
Patch Antenna  

In this technique bandwidth enhancement is done by 
changing/modifying the shape of radiating patch. It 
is found that some shapes of patches have lower Q 
factor as compared to other therefore having high 
bandwidth [5]. These patches shapes include annular 
ring, rectangular/square ring, shorted patch and 
other geometries. There are several designs of 
broadband microstrip patch antenna with modified 
patches. A design of broadband circular patch 
microstrip antenna with Diamond shape slot is given 
by Garima, et al. [6]. This antenna is applicable for C-
band. Substrate used in this antenna is FR-4 and 
produces the bandwidth of 13.58% when compared 
with conventional circular patch antenna. The 
performance of proposed antenna is improved when 
compared with that of conventional circular patch 
antenna having identical radius. Another design for 
modified shape patch is T-slot Broadband 
Rectangular Patch Antenna [7]. A single layer single 
probe fed  
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Fig 1 – Circular feeding with diamond slot 

Planar Multiresonator Configuration Of 
Broadband Microstrip Patch Antenna  

In such configuration of microstrip antenna multiple 
resonators are placed near to each other, only one is fed 
and others are parasitically coupled, it is also known as 
gap coupling. Another way used to feed multiresonator 
configuration is to directly connect the patches via 
microstrip line. In some cases hybrid coupling is also 
used which include gap and direct coupling [10].  

Design of Bandwidth Enhancement of Microstrip 
Antennas Using Shifted Parasitically Coupled Planar 
Multiresonator . In this method, a wideband planar multi 
resonator antenna with parasitic coupling is used. 
Results show gradual improvement in impedance 
bandwidth from 65MHz to 251MHz (about four times) 
with very minor variation of resonance frequency from 
2.989 GHz for reference patch to 3.023 GHz for 
anticlockwise shifted parasitically coupled elements. In 
multiresonator broadband microstrip patch antenna, 
gap-coupled planar T-slot broad band rectangular 
patch antenna is proposed. Impedance bandwidth of 
25.23% with an average gain of about 7.43 dBi over the 
entire passband and peak gain of 9.88 dBi at -10dB 
return loss is achieved. Single-layer single-patch 
wideband microstrip antenna with U- shaped slot 
Embedded on the patch [8]. Enhanced bandwidth is 
achieved by the U-shaped slot with a thick air substrate 
of 12 mm and the impedance bandwidth of 500 MHz or 
27.5% is achieved at the centre frequency 1815 MHz (at 
10 dB return loss). One more method of achieving 

broadband microstrip patch antenna is Modified E-H 
Shaped patch antenna [9]. A L-probe fed microstrip 
patch antenna with low cross-polarization and modified 
E-H shaped patch design is proposed to operate at 1.79 
to 2.34 GHz frequency range. The impedance 
bandwidth achieved is 27% (550 MHz). All these 
techniques provide broadband microstrip patch 
antennas. In such configurations broader band is 
achieved without increasing the surface area of patch 
antenna multiresonator and stacked configurations are 
combined to obtain wide bandwidth with higher gain 
with three rectangular patches stacked on a single fed 
patch yielded bandwidth of 830 MHz (25.7%) with more 
than 10 dB gain. In multiresonator broadband microstrip 
antenna with directly coupled and parasitic patches. The 
impedance bandwidth of 12.7% i.e. 365 MHz at center 
frequency 2879 MHz is obtained with 10 dB return loss. 
When one patch without any coupling (i.e. direct and 
parasitic coupling) is analyzed, impedance bandwidth of 
54 MHz  

 

Fig 2- multi-resonator gap coupled patches 

(i.e.2%) is obtained at center frequency at 2710MHz’s 
When both cases are compared (i.e. 12%Vs 2%) then the 
impedance bandwidth of about6.35 times is obtained 
for proposed antenna. Use of additional resonators 
patches either directly or gap coupled to the radiating 
patch will lead to abroad band configuration of 
microstrip antenna. Though the size of resulting 
antenna is bigger but the resulting bandwidth is much 
more than that of a single patch microstrip antenna.  

Multilayered Configurations Of Broadband 
Microstrip Patch Antenna  

In multilayered configuration patches are placed over 
different dielectric substrates and they are stacked on 
each other. Based on the coupling mechanism these 
configurations are of two types electromagnetically-
coupled or dielectric constant. Main disadvantage of this 
multilayered microstrip configuration is its increased 
height which is not desirable in miniature devices and in 



 

aperature coupling ground plane which is having an 
aperture slot, and is made up of substrate with high 
dielectric constant to reduce radiation losses. Whereas 
the top patch is made up of thick substrate with lower 
aperture-coupled. Electromagnetic coupled microstrip 
antenna one or more patches are located on different 
dielectric layers. If two- layered configuration of 
broadband microstrip patch antenna is analyzed then 
any one of them may be fed and other is 
electromagnetically coupled. Patch dimensions and 
dielectric constant of substrate may be different where 
as resonant frequency is closer to each other for 
obtaining broad bandwidth. In aperture coupling, the 
field is coupled from the microstrip feed line placed on 
the other side of ground plane to the radiating patch 
through an electrically small aperture/slot in the ground 
plane. Two different dielectric substrates could be 
chosen one for the patch and other for feed line. Very 
high bandwidth can be generated by using multilayered 
configurations. Near about 70% bandwidth can be 
generated using multilayered configuration. Microstrip 
line feed electromagnetically coupled microstrip 
antenna  is a method of exciting the patch. This 
technique has the advantage that the dielectric constant 
of substrate used for microstrip feed line is high and it is 
thin so that radiation from feed line should be 
minimized, whereas the dielectric constant of substrate 
used for radiating patch is low and it is thick which 
improves the bandwidth of antenna. Aperture coupled 
microstrip patch antenna is also an indirect technique of 
exciting patch. In this configuration feed line is on lower 
side of backward radiation is major problem . 

 

Fig3- Electromagnetically coupled microstrip antenna 

Stacked Multiresonator Microstrip Patch Antenna  

In this configuration multiresonator and stacked 
configurations are combined to provide broadband 
microstrip patch antenna. A design of dual-frequency 
broadband stacked microstrip antenna using a 
reactive loading and a fractal- shaped radiating edge, 
is used to obtain dual- frequency operation antenna 
is loaded with stub for changing frequency and 
which broader bandwidth is achieved by using 

stacked parasitic technique.  The central frequencies 
of the first and second operating bands are 1.524 
and 2.159 GHz, bandwidth enhancement factor 
achieved is 22.3 in the first band and 18.7 in the 
second band and bandwidth achieved is 12% and 5% 
respectively. Another broadband design using 
stacked multiresonator configuration is gap-coupled 
planar multi-resonator and stacked configurations 
which is used to obtain wide bandwidth with higher 
gain with three rectangular patches stacked on a 
single fed patch yielded bandwidth of 830 MHz 
(25.7%) with more than 10 dB gain. A proposed 
broadband design using stacked U- slot microstrip 
antenna incorporating E-shape and modified half-E 
shape radiating patches are introduced. Maximum 
impedance bandwidth achieved is 60.2%. It’s though 
size of stacked multiresonator microstrip patch 
antenna is more but it yields high bandwidth. 

 

Fig4- Stacked multiresonator antenna using reactive 
loding and fractal shaped radiating edge 

Conclusion 

This paper shows the review and survey of various 
Bandwidth enhancement techniques of Microstrip 
Patch Antenna. By using one of any above 
mentioning techniques Bandwidth of Microstrip 
Patch Antenna can be improved significantly which 
will overcome limitation of Microstrip Patch Antenna 
such as narrow Bandwidth. Out of all mentioned 
techniques Multilayered Technique yield maximum 
bandwidth 
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