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Abstract: The performance of a coaxially fed L-shaped microstrip patch antenna for WLAN applications is presented in this research. 

An L-shaped structure was etched on a rectangular patch to create the desired antenna. The suggested antenna is built on a thick substrate 

FR4 to obtain the needed bandwidth. The frequencies are used to operate at 2.6GHz, 3.4GHz, 4.8GHz and 6.1GHz. The return loss is 

obtained at various frequencies for 2.6GHz at -27.98dB, 3.4GHz at -15.18dB, 4.8GHz at -25.63 and 6.1GHz at -11.61dB. The VSWR is 

obtained at various frequencies for 2.6GHz at 1.2, 3.4GHz at 1.4, 4.8GHz at 1.3 and 6.1GHz at 1.8. The Gain is obtained at various 

frequencies for 2.6GHz at 3.1dB, 3.4GHz at 3.18dB, 4.8GHz at 3.12dB and 6.1GHz at 3.48dB. The obtained properties indicate that the 

suggested antenna might be used in a contemporary communication system with size and weight limitations. 
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1. Introduction 

Microstrip patch antenna research has advanced 

significantly in recent years. Microstrip patch antennas offer 

greater benefits and higher prospects than traditional antennas. A 

probe-fed antenna with a microstrip patch design is proposed for 

use in a Wireless Local Area Network (WLAN). With the rise of 

wireless systems and the growing need for new wireless 

applications like WLAN (Wireless Local Area Network), it's 

more necessary than ever to develop broadband and high gain 

antennas that can span a wide frequency range. For contemporary 

wireless applications, designing an efficient broad band compact 

size antenna is a big difficulty. Small size, low-cost manufacture, 

low profile, conformability and simplicity of installation, as well 

as integration with feed networks, are the primary restrictions in 

applications such as high-performance aircraft, satellites, 

missiles, mobile radio, and wireless communications. In addition, 

as technology advances, the need for an antenna that can resonate 

at many frequencies (multi-banding) is becoming increasingly 

prevalent [1]-[5]. 

The best option for meeting all of the aforementioned 

criteria is a microstrip patch antenna. A microstrip patch antenna 

also has a number of benefits over traditional antennas, such as 

reduced manufacturing costs, the ability to handle both linear and 

circular polarisation, and so on. Surface wave excitation, 

restricted bandwidth, and other drawbacks of microstrip patch 

antennas exist. However, eliminating U-slots, raising substrate 

height, lowering substrate r, and other ways may enhance the 

bandwidth of a microstrip patch antenna. A multi-antenna array 

may also help to increase bandwidth. To begin, we'll create a 

basic microstrip patch antenna with coaxial feed. The inner 

conductor of the coaxial connection travels from ground through 

the substrate and is connected to the radiating patch in this 

feeding approach, while the outer conductor extends from ground 

up to substrate. the patch to correctly match with its input 

impedance [6]-[10]. This feed mechanism is simple to make and 

emits little spurious radiation. Its main disadvantage is that it has 

a limited bandwidth and is difficult to model since a hole must be 

bored in the substrate and the connection protrudes beyond the 

ground plane, making it non-planar for thick substrates. However, 

the bandwidth may be increased using the techniques listed 

above. Many microstrip patch antennas with coaxial-feed have 

recently been proposed for various purposes.  

However, in comparison to the area typically available 

in a mobile wireless device, these antennas are rather enormous. 

In order to shrink the size of an antenna, researchers have been 

working on slot designs. To achieve dual and multiband 

operations, the author employed U-slots with an L-probe feed. An 

antenna capable of operating at a single frequency band has been 

suggested in this research. To enable singleband functioning, the 

suggested design incorporates an L-shape within a rectangular 

patch. Today's cutting-edge antenna technology allows for the 

employment of a variety of antenna kinds and models, depending 

on the application [11]-[15]. Small size, low profile, and 

wideband multifrequency planar antennas are desired with the 

fast growth of wireless communications. Because of its 

compactness, cost-effectiveness, light weight, low profile, and 

conformability to any structure, microstrip antennas are currently 

widely utilised in numerous communication systems. The biggest 

disadvantage of using these antennas in many applications is the 

narrow bandwidth they provide. However, increasing the 

bandwidth and gain of microstrip antennas is the most difficult 

problem [16]-[20]. Several strategies for achieving multi-band 

performance have recently been presented including multilayer 
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stacked patch, multi resonator, and the insertion of slots and slits 

of varied shapes and sizes in patch antennas [21]-[25]. 

 

2. Proposed Structure of L-Shaped Antenna 

Tunable or dual frequency antenna features are 

achieved when a microstrip patch antenna is loaded with reactive 

components such as slots, stubs, or a shorting pin. Introducing the 

slots on a single patch is the most common method for producing 

dual-frequency behaviour. The slots do not increase the patch size 

or have a significant effect on the patch's radiation pattern since 

they are cut at a suitable location within the patch. These slots 

may be rectangular or square, step, tooth-brush shaped, V-slot, 

Uslot, and other forms. The slot creates a dual frequency response 

by adding another resonant mode near the patch's fundamental 

mode. Due to the allocation of the frequency band for unlicensed 

use by several international regulators, wideband antenna 

research has received a lot of interest and has expanded in the 

previous decade. The literature has produced a number of 

different wideband antennas. The most often used antenna 

components are the double-ridged waveguide horn antenna, 

tapered slot antenna, log periodic antenna, helix antenna, and 

self-complementary antenna all of which span multiple 

wavelengths. 

Some tiny planar antennas have lately been suggested 

and explored in order to minimise the size of wideband antennas. 

Microstrip-fed patch antennas, microstrip-fed slotted antennas, 

CPW-fed patch antennas, and CPW-fed slot antennas of different 

forms are common designs. Both frequency and temporal domain 

data have been thoroughly studied. However, although the 

radiation patterns are not steady over the operational frequency 

range, the above-mentioned antennas may accomplish wideband 

impedance matching. Bowtie patches and an electric dipole make 

up the magneto-electric antenna. An open-ended slot antenna is 

made up of two shorted-circuited patches set in a mirror to each 

other. In addition, the excited electric dipole radiation is 

augmented using a pair of parasitic L-wires. Across the working 

bandwidth, the proposed antenna has comparable E and H 

radiation patterns. Figure 1 shows the proposed low-profile patch 

antenna's geometry, which is driven by an L-shaped feeding 

arrangement. Table 1 shows the design parameters of L-shaped 

antenna structure. 

 
Figure.1. L-Shaped Structure 

 

Table.1. Design Parameters of L-Shaped Antenna 

Sl.No Parameters Range  

1 Substrate FR4 

2 Thickness of Substrate 1.8 mm 

3 Input Impedance 50 ohm 

4 Operating Frequencies 2.6GHz, 3.4GHz, 

4.8GHz and 6.1 GHz 

5 Length (L) 78.96mm 

6 Width (W) 34.77mm 

7 Antenna Size 25mmX20mmX10mm 

3. Results and Discussion 

The suggested antenna's S11 parameter was computed, 

and the simulated return loss results are shown in Figure 2. When 

the load is mismatched and not all of the available power from 

the generator is transferred to the load, return loss is a useful 

technique to describe the input and output of the signal sources. 

The return loss is the name given to this loss (RL). In this 

suggested antenna, the return loss is -27.98 dB. For 6.1 GHz 

WLAN applications, the obtained return loss value is modest 

enough, and the frequency is near enough to the required 

frequency range. The return loss value of -27.98dB indicates that 

there is strong matching at the frequency point, which is below 

the -10 dB zone. A negative value of return loss indicates that this 

antenna experienced few losses when sending signals. 

The suggested quad band microstrip patch antenna was 

tested in the HFSS Simulator and optimised. The size of the L-

shape (length and Width of the L-slot), the gap between the L-

shape patch, and the diameter of the rectangular slot on the 

ground plane are the major design parameters employed in the 

optimization. The next paragraphs in this section go through a 

full study of these factors. This is accomplished by altering the 

upper and lower ground planes. The ground plane, which is 

shaped like a rectangle and covers the full back of the substrate, 

is positioned on the reverse side of the substrate. A measure of 

impedance mismatch is the VSWR (Voltage Standing Wave 

Ratio). As shown in Figure 3, the suggested antenna's VSWR 

ratio is 1.4, which should be between 1 and 2. 

In this research, we looked at a Micro strip Patch 

Antenna for WLAN applications having an L-shaped etched 

structure. The suggested antenna is created by etching an L-

shaped basic structure on a rectangular patch on a FR-4 substrate. 

It has a return loss of -27.98dB at 2.6 GHz, resulting in a 

bandwidth of roughly 313 MHz at that frequency (4.99-

5.31GHz). The suggested antenna has a VSWR of 1.2, a gain of 

3.48 dB, and a directivity of 3.12dB at 4.8GHz. 

The printed antenna is made up of three layers of 

substrates, with a pair of radiating patches on top, a pair of 

grounded patches in the centre, and a feeding patch on the 

bottom.  The simulated outcome of VSWR is shown in Figure 3. 

The determined operational frequency band (VSWR 2) spans the 

range of 2 to 6.1GHz, with a relative bandwidth of roughly 70%. 

Furthermore, in both major planes, the suggested patch antenna 

may attain minimal crosspolarization levels. At 4 GHz, Figure 5 

depicts typical radiation patterns. Cross-polarization is less than -

30dB when compared to copolarization. It's also worth noting that 

the front-to-back ratio is well above 15 decibels. Figure 4 also 

shows the simulated outcome of achieved gain. The realised gain 

rises in value as the operating frequency rises. By extending the 

ground plane, the lower frequency band's lower antenna gain may 

be enhanced. The length and Width of the L-material body 

opening have been improved as well as the location of the gaps 

along the x and y-pivot for a long duration of round polarisation 

radioactive design. Well-ordered L-shape gaps cut on the highest 

point of the fix to achieve the desired radio wire 

The planned antenna with the four L-shape slots in a simulated 

restored red public presentation. The crucial intent parameters are 

determined by the arm length and breadth of the L-shaped slot, as 

well as the interruption between successive L-slots and the 

temporary connection size of the antenna. 

HFSS software is used to propose and simulate LMA with anti-

symmetric horizontal L-slots on the ground plane. The results of 
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the proposed antenna in terms of S11, VSWR, gain, and radiation 

pattern as a function of frequency will be discussed in this 

section. Figure 2 shows a simulation of the current antenna's 

return loss. The return loss is obtained at various frequencies for 

2.6GHz at -27.98dB, 3.4GHz at -15.18dB, 4.8GHz at -25.63 and 

6.1GHz at -11.61dB. The VSWR is obtained at various 

frequencies for 2.6GHz at 1.2, 3.4GHz at 1.4, 4.8GHz at 1.3 and 

6.1GHz at 1.8. The Gain is obtained at various frequencies for 

2.6GHz at 3.1dB, 3.4GHz at 3.18dB, 4.8GHz at 3.12dB and 

6.1GHz at 3.48dB. 

The antenna is constructed at a certain resonant 

frequency, resulting in a certain bandwidth; however, the 

insertion of a slot overlaps the fundamental mode of the antenna, 

generating a higher order mode that overlays the original 

bandwidth, progressively increasing the antenna's total 

bandwidth. 

 

 
Figure.2. Return Loss of the Antenna 

 

The VSWR of the provided antenna is shown on Fig.3. 

The VSWR is 2 for all resonant frequencies, indicating that the 

planned antenna has adequate impedance matching. 

 
Figure.3. VSWR of the Antenna 

 

Figure 4 shows the simulated gain of the planned 

antenna. The gain gained in the operational band is 2.6GHz at 

3.1dB, 3.4GHz at 3.18dB, 4.8GHz at 3.12dB and 6.1GHz at 

3.48dB . The electrical length of ground increases as a result of 

the slot insertion. Gain is increased because to the high coupling 

between ground and patch. The provided antenna achieves 

positive gain at all resonant frequencies, indicating that the 

antenna is performing well. 

 

 
Figure.4. Gain of the Antenna 

 

 
Figure.5.Radiation Pattern of the Antenna 

 

4. CONCLUSION 

This work presents the design and investigation of a 

unique printed low-profile patch antenna with a broad bandwidth. 

The L-shaped feeding mechanism is used to provide wideband 

performance. The return loss is obtained at various frequencies 

for 2.6GHz at -27.98dB, 3.4GHz at -15.18dB, 4.8GHz at -25.63 

and 6.1GHz at -11.61dB. The VSWR is obtained at various 

frequencies for 2.6GHz at 1.2, 3.4GHz at 1.4, 4.8GHz at 1.3 and 

6.1GHz at 1.8. The Gain is obtained at various frequencies for 

2.6GHz at 3.1dB, 3.4GHz at 3.18dB, 4.8GHz at 3.12dB and 

6.1GHz at 3.48dB.The suggested antenna may function across a 

broad frequency spectrum from 2.6 to 6.1GHz with low-cross 

polarisation and a high front-to-back ratio, according to 

simulation findings. 
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