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Abstract: This paper presents a comprehensive overview of microstrip antennas for wireless communication applications. Microstrip 

antennas have gained significant attention due to their compact size, low profile and ease of integration with modern electronic circuits. 

The design principles, configurations and performance characteristics of microstrip antennas were highlighting their suitability for 

various wireless communication systems such as Wi - Fi, Bluetooth, GPS and more. Additionally recent advancements and future 

trends in microstrip antenna technology are explored, providing insights into ongoing research efforts and potential directions for 

further improvement. Overall it serves as a valuable resource for researchers, engineers and practitioners interested in the development 

and deployment of microstrip antennas in wireless communication networks. They consist of a metal patch printed on a dielectric 

substrate with a ground plane on the opposite side. They offer advantages such as cost - effectiveness, lightweight construction and 

good performance characteristics. Furthermore recent advancements in microstrip antenna technology such as metamaterial - 

enhanced designs and multiband operation are explored. The findings contribute to the understanding of microstrip antenna behavior 

and provide valuable insights for improving wireless communication system performance. We may adjust the frequency accordingly as 

per our needs. It operates in four bands in proposed design i. e.4.6Ghz, to 5GHz, 5.2 GHz to 5.5GHz, 5.6 GHz to 6.2GHz and 6.5Ghz to 

8.9GHz. The proposed design may be suitable for multiple wireless connectivity or communication protocols such as WLAN, WiMAX, X 

- Band application.  
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1. About 
 

Wireless communication refers to the transmission of 

information over a distance without the use of wires or 

cables. It utilizes electromagnetic waves such as radio 

frequency, microwave or infrared signals to carry data 

between devices. Common examples include Wi - Fi, 

Bluetooth, cellular networks and satellite communication. 

As there is the tremendous increase in the population the 

uses of devices for communication system increases day by 

day. Peoples are not only using communication devices for 

verbal communication but they transferred enormous 

amount of data all the time to overcome this challenges we 

need high channel capacity in the spectrum which may lies 

in Terahertz range from (0.1to 10THz) in wireless 

communication. This became popular in last ten years. To 

save cost and to match with speed of data transfer we use 

Microstrip Antenna. A microstrip antenna is a type of 

antenna that uses a conducting strip or patch on a dielectric 

substrate to radiate or receive electromagnetic waves. They 

are commonly used in various applications due to their 

compact size, lightweight and ease of integration into 

printed circuit boards. As we know that due to cheap cost 

and less cost effectiveness of high speed signal transmission 

at THz at a very high rate we requires ultra - high bandwidth 

for signal transmission. For sending and receiving 

electromagnetic waves we need antenna.  

 

We know that λ = C/f  

  

Where λ is the wavelength, C denotes speed of light in free 

space and f is the frequency.  

 

Types of antenna 

There are various types of antennas used in communication 

they are:  

1) Dipole antenna 

2) Yagi - Uda antenna 

3) Patch antenna 

4) Helical antenna 

5) Parabolic reflector antenna 

6) Log - periodic antenna 

7) Loop antenna 

8) Microstrip antenna 

9) Horn antenna 

10) Monopole antenna 

11) Lens antenna 

 

Each type has its own characteristics and applications, 

depending on factors like frequency range, directionality and 

size constraints.  

 

Microstrip Antenna:  

Microstrip antennas are popular due to their low profile, 

lightweight and ease of integration into compact devices. 

They are fabricated using printed circuit board (PCB) 

technology, where a metallic patch is placed on one side of a 

dielectric substrate, with a ground plane on the other side. 

Microstrip antennas are commonly used in applications like 

mobile phones, GPS devices, Wi - Fi routers and satellite 

communication systems. Their design can be optimized for 

specific frequency bands and performance requirements. 

Microstrip antennas, also known as patch antennas are 

widely used due to their compact size, low profile, and ease 

of fabrication. They consist of a metallic patch printed on a 

dielectric substrate, with a ground plane on the other side. 

These antennas are popular in various applications such as 

mobile phones, wireless communication systems, RFID tags 

and satellite communication. They can be designed to 

operate over a wide range of frequencies and are suitable for 

both single and dual polarization. Their versatility and 

efficiency make them a preferred choice in many 
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communication systems. This antenna may be described as 

following:  

1) Design Structure: Microstrip antennas consist of a 

metallic patch (often rectangular or circular) printed on 

one side of a dielectric substrate, such as fiberglass or 

ceramic. This patch is typically fed by a transmission 

line connected to a feed point.  

2) Dielectric Substrate: The dielectric substrate provides 

mechanical support and electrical insulation for the 

antenna. Its properties, such as permittivity and 

thickness, affect the antenna's impedance matching, 

bandwidth and radiation characteristics.  

3) Ground Plane: A conducting ground plane is positioned 

on the opposite side of the substrate from the patch. It 

serves as a reference plane for the antenna's radiation 

and helps improve its performance by reducing losses.  

4) Feed Mechanism: The feed mechanism delivers RF 

energy to the patch, typically through a microstrip 

transmission line. The feed point's location and method 

of connection influence the antenna's impedance 

matching, polarization and radiation pattern.  

5) Radiation Pattern: The radiation pattern describes how 

electromagnetic energy is distributed in space when the 

antenna is transmitting or receiving. Microstrip antennas 

can have various radiation patterns, including 

omnidirectional, directional or even electronically 

steerable patterns, depending on their design and 

application.  

6) Bandwidth: The bandwidth of a microstrip antenna 

refers to the range of frequencies over which it can 

efficiently operate. It is influenced by factors such as 

substrate properties, patch geometry and feed 

configuration.  

7) Polarization: Microstrip antennas can be designed for 

either linear polarization (vertical or horizontal) or 

circular polarization, depending on the application's 

requirements. The antenna's polarization affects its 

compatibility with other communication systems and its 

immunity to multipath interference.  

8) Size and Profile: One of the key advantages of 

microstrip antennas is their compact size and low 

profile, making them suitable for integration into small 

electronic devices and systems where space is limited.  

9) Fabrication Techniques: Microstrip antennas are 

typically fabricated using printed circuit board (PCB) 

technology, which offers cost - effective manufacturing 

and customization options. Advanced fabrication 

techniques such as additive manufacturing and MEMS 

(Micro - Electro - Mechanical Systems) are also being 

explored to enhance antenna performance and 

functionality.  

10) Applications: Microstrip antennas find widespread use 

in various communication systems, including wireless 

networks, satellite communication, RFID (Radio 

Frequency Identification), radar systems and aerospace 

applications, among others. Their versatility, efficiency 

and ease of integration make them a preferred choice in 

many modern wireless devices and technologies.  

 

Types of Microstrip Antenna:  

There are several types of microstrip antennas, each with 

unique characteristics and applications. Here are some 

common types:  

1) Rectangular Microstrip Antenna: This is the most basic 

and widely used type. It consists of a rectangular 

metallic patch on a dielectric substrate with a ground 

plane. It's simple to design and offers good radiation 

characteristics.  

2) Circular Microstrip Antenna: Instead of a rectangular 

patch, these antennas have a circular or annular - shaped 

patch. They offer advantages like circular polarization 

and broader bandwidth compared to rectangular ones.  

3) Patch Array Antenna: These antennas consist of an 

array of closely spaced patch elements, offering 

improved directivity and gain. They are used in 

applications requiring higher gain and beam forming 

capabilities.  

4) Probe - fed Microstrip Antenna: In this configuration, 

the patch is fed using a coaxial or microstrip probe 

inserted through the substrate. This design allows for 

better impedance matching and wider bandwidth.  

5) Aperture - coupled Microstrip Antenna: In aperture - 

coupled antennas, the patch is not directly fed but 

couples energy through an aperture in the ground plane. 

This design offers improved isolation between the feed 

and radiation elements.  

6) Stacked Microstrip Antenna: Stacked antennas consist 

of multiple layers of patches separated by dielectric 

substrates. This configuration allows for increased 

bandwidth and radiation efficiency.  

7) Inset - fed Microstrip Antenna: In inset - fed antennas, 

the feeding point is inset from the edge of the patch, 

allowing for better impedance matching and wider 

bandwidth compared to edge - fed designs.  

8) Dual - band and Multi - band Microstrip Antenna: 

These antennas are designed to operate at multiple 

frequency bands, either simultaneously or 

independently. They are used in multi - standard 

wireless communication systems and frequency - 

hopping applications.  

 

Each type of microstrip antenna has its advantages and is 

chosen based on specific requirements such as frequency 

range, bandwidth, polarization and size constraints.  

 

Advantages:  

Microstrip antennas offer several advantages which makes 

them popular in various communication systems: They are:  

1) Compact Size: Microstrip antennas are small and low - 

profile, making them suitable for integration into 

compact electronic devices and systems where space is 

limited.  

2) Lightweight: Due to their simple construction using 

printed circuit board (PCB) technology, microstrip 

antennas are lightweight, which is advantageous in 

weight - sensitive applications such as aerospace and 

portable devices.  

3) Low Cost: Microstrip antennas can be mass - produced 

using cost - effective PCB fabrication techniques, 

resulting in low manufacturing costs compared to other 

types of antennas.  

4) Ease of Fabrication: The fabrication process of 

microstrip antennas is relatively simple and well - 

established, involving standard PCB manufacturing 

processes, making them easy to design and produce.  
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5) Wide Bandwidth: Microstrip antennas can be designed 

to operate over a wide range of frequencies, providing 

flexibility in frequency selection and compatibility with 

multi - band communication systems.  

6) Directional Radiation: Depending on their design, 

microstrip antennas can exhibit directional radiation 

patterns, allowing for focused transmission and 

reception of electromagnetic signals, which is beneficial 

for long - range communication.  

7) Polarization Flexibility: Microstrip antennas can be 

designed to support various polarization types, 

including linear, circular and elliptical polarizations, 

providing versatility to meet different application 

requirements.  

8) Low Profile: Microstrip antennas have a low profile, 

making them less obtrusive and aesthetically pleasing, 

particularly in consumer electronics and communication 

devices.  

9) Versatility: Microstrip antennas can be easily 

customized and optimized for specific applications, 

including wireless networks, satellite communication, 

RFID systems and radar systems among others.  

10) Integration: Microstrip antennas can be integrated with 

other electronic components on the same PCB, 

simplifying system integration and reducing overall 

system complexity and cost.  

 

These advantages make microstrip antennas a popular 

choice in modern communication systems where size, cost, 

performance and versatility are critical considerations.  

 

Disadvantages:  

While microstrip antennas offer several advantages, they 

also have some limitations and disadvantages:  

1) Low Efficiency: Microstrip antennas can suffer from 

relatively low radiation efficiency compared to other 

types of antennas, especially at lower frequencies. This 

inefficiency can result in reduced transmission range 

and weaker reception.  

2) Narrow Bandwidth: Despite being able to operate over a 

wide frequency range, microstrip antennas often have 

narrow bandwidth compared to some other antenna 

types. This limitation can restrict their use in broadband 

communication systems.  

3) Sensitivity to Substrate Effects: Microstrip antenna 

performance is highly sensitive to the properties of the 

dielectric substrate used, such as its thickness, 

permittivity, and loss tangent. Variations in these 

parameters can affect antenna impedance matching, 

radiation pattern and bandwidth.  

4) Surface Wave Losses: Microstrip antennas can suffer 

from surface wave losses, where a portion of the 

electromagnetic energy is lost due to propagation along 

the surface of the dielectric substrate rather than being 

radiated into free space. This can reduce antenna 

efficiency and degrade performance, especially at 

higher frequencies.  

5) Limited Power Handling Capacity: Microstrip antennas 

may have limited power handling capacity, particularly 

at high operating frequencies. Excessive power levels 

can lead to dielectric breakdown or heating of the 

substrate, affecting antenna performance and reliability.  

6) Sensitivity to Environmental Factors: Microstrip 

antennas can be sensitive to environmental factors such 

as temperature variations, humidity, and nearby objects. 

Changes in these factors can alter antenna 

characteristics, leading to variations in performance.  

7) Complex Design Optimization: Achieving desired 

performance characteristics with microstrip antennas 

often requires careful design optimization, involving 

trade - offs between factors such as size, bandwidth, 

efficiency and radiation pattern. This process can be 

complex and time - consuming.  

8) Susceptibility to Mutual Coupling: In array 

configurations, microstrip antennas can experience 

mutual coupling between adjacent elements, leading to 

interference effects and degraded array performance. 

Proper spacing and isolation techniques are required to 

mitigate this issue.  

 

Despite these limitations, microstrip antennas remain widely 

used in various communication systems due to their compact 

size, low profile, ease of fabrication and versatility in 

meeting specific application requirements.  

 

2. Critics 
 

While microstrip antennas have many advantages, they do 

face criticism and limitations from some quarters:  

1) Radiation Efficiency: Critics argue that microstrip 

antennas often exhibit lower radiation efficiency 

compared to other types of antennas, especially at lower 

frequencies. This inefficiency can lead to reduced signal 

strength and coverage area.  

2) Bandwidth Limitations: Some critics point out that 

microstrip antennas typically have narrower bandwidth 

compared to other antenna types, limiting their 

suitability for broadband communication systems or 

applications requiring wide frequency coverage.  

3) Substrate Sensitivity: Microstrip antennas are sensitive 

to the properties of the dielectric substrate used, such as 

its thickness, permittivity and loss tangent. Critics argue 

that this sensitivity makes them less robust and more 

prone to performance variations due to environmental 

factors or manufacturing tolerances.  

4) Surface Wave Losses: Critics highlight the issue of 

surface wave losses in microstrip antennas, where a 

portion of the electromagnetic energy is lost due to 

propagation along the surface of the dielectric substrate. 

This can reduce antenna efficiency and degrade 

performance, particularly at higher frequencies.  

5) Complex Design Optimization: Critics argue that 

achieving desired performance characteristics with 

microstrip antennas often requires complex design 

optimization, involving trade - offs between factors 

such as size, bandwidth, efficiency and radiation 

pattern. This complexity can pose challenges for 

designers and increase development time and cost.  

6) Mutual Coupling in Array Configurations: In array 

configurations, microstrip antennas can experience 

mutual coupling between adjacent elements, leading to 

interference effects and degraded array performance. 

Critics argue that mitigating these effects requires 

additional design considerations and can complicate 

system integration.  
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7) Limited Power Handling Capacity: Some critics raise 

concerns about the limited power handling capacity of 

microstrip antennas, particularly at high operating 

frequencies. Excessive power levels can lead to 

dielectric breakdown or heating of the substrate, 

affecting antenna performance and reliability.  

 

Despite these criticisms microstrip antennas remain widely 

used in various communication systems due to their compact 

size, low profile, ease of fabrication and versatility in 

meeting specific application requirements. Ongoing research 

and development efforts aim to address some of these 

limitations and further improve microstrip antenna 

performance and reliability.  

 

3. Conclusion 
 

In conclusion, microstrip antennas offer a compelling 

combination of advantages, including compact size, low 

profile, ease of fabrication, and versatility. They are widely 

used in various communication systems, including wireless 

networks, satellite communication, RFID systems and radar 

systems among others. Despite facing criticism and 

limitations such as radiation efficiency, bandwidth 

constraints, substrate sensitivity and design complexity, 

microstrip antennas continue to be favored for their 

suitability in applications where space, cost and performance 

trade - offs are critical considerations. Ongoing research and 

development efforts aim to address these limitations and 

further enhance microstrip antenna performance, reliability 

and applicability across a wide range of communication and 

sensing applications. In short we can conclude that the 

microstrip antennas are a popular choice in modern 

communication systems due to their compact size, low 

profile and ease of fabrication. While they have limitations 

such as lower radiation efficiency, narrower bandwidth, and 

sensitivity to substrate properties, their advantages outweigh 

these drawbacks in many applications. Microstrip antennas 

offer versatility, cost - effectiveness and the ability to be 

customized for specific frequency bands and performance 

requirements. Ongoing research and development efforts 

continue to address their limitations and improve their 

performance, making them indispensable components in 

various wireless communication, radar and sensing 

applications.  

 

4. Scope 
 

Microstrip antennas have a broad scope of applications due 

to their compact size, low profile, ease of fabrication, and 

versatility. They're commonly used in wireless 

communication systems, satellite communications, radar 

systems, RFID (Radio Frequency Identification) tags, 

mobile devices and more. Their scalability also allows for 

use across various frequency bands, making them suitable 

for different communication standards and technologies. 

This microstrip antenna is promising, driven by ongoing 

advancements in materials, fabrication techniques and 

design methodologies. Some potential areas of growth are:  

1) 5G and Beyond: As demand for higher data rates and 

increased bandwidth continues to grow with the 

deployment of 5G networks and beyond, microstrip 

antennas offer compact and efficient solutions for 

various frequency bands and MIMO (Multiple Input 

Multiple Output) configurations.  

2) Internet of Things (IoT): With the proliferation of IoT 

devices requiring low - power, low - cost 

communication solutions, microstrip antennas can play 

a vital role due to their small size, lightweight, and ease 

of integration into IoT sensors, wearable’s and smart 

devices.  

3) Millimeter Wave Communications: Microstrip antennas 

can be adapted for use in millimeter - wave frequency 

bands, which are increasingly explored for high - speed, 

short - range communications in applications such as 

wireless backhaul, automotive radar and indoor 

positioning systems.  

4) Flexible and Wearable Electronics: With the 

development of flexible and wearable electronics, 

there's a growing need for conformal and bendable 

antenna solutions. Microstrip antennas can be fabricated 

on flexible substrates, enabling integration into clothing, 

accessories and curved surfaces.  

5) Satellite Communications and Remote Sensing: 

Microstrip antennas can be employed in compact 

satellite payloads for communication links, Earth 

observation, and remote sensing applications. Advances 

in miniaturization and lightweight materials make them 

ideal for small satellite missions and constellations.  

6) Automotive Radar and Vehicular Communications: In 

the automotive industry, microstrip antennas can be 

utilized for radar systems, V2X (Vehicle - to - 

Everything) communication, and autonomous vehicle 

applications, benefiting from their compact size and 

ease of integration into vehicle designs.  

7) Bio - implantable Devices: In the field of biomedical 

engineering, microstrip antennas hold potential for use 

in bio - implantable devices for medical monitoring, 

diagnostics, and therapeutic purposes, leveraging their 

biocompatibility and miniaturization capabilities.  

 

Overall the future of microstrip antennas is marked by 

continued innovation and adaptation to meet the evolving 

needs of diverse applications across various industries.  
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