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Abstract: Microstrip patch antennas are among the most common antenna types in use today, particularly in the popular frequency 

range of 1 to 6 GHz. A new structure for patch antenna has been proposed. In this project analyze Patch antennas using substrate 

material, both homogeneous and dispersive. HFSS tool has been use devaluate a results. Moreover, the proposed antenna has similar 

performance but much higher gain than the other published low-profile designs of similar dimensions. 

 

I.INTRODUCTION 

Patch antenna could also be a kind of radio antenna with a coffee profile, which can be mounted on a 

flat surface. It contains a rectangular sheet or "patch" of metal, placed over a way bigger sheet of metal 

known as ground plane. they're the first quite microstrip antenna described by Howell in 1972, the 2 metal 

sheets together form a resonant piece of microstrip cable with a length of roughly one half wavelength of 

the radio waves.  

 

The radiation mechanism arises from discontinuities at each fringe of the microstrip cable. The radiation 

causes the antenna to act slightly larger electrically than its physical dimensions, so as for the antenna to be 

resonant, a length ofmicrostrip cable slightly shorter than one half a wavelength at the frequency is 

employed. 

 

II.RELATED WORK 

Wayne S. T. Rowe inquires the parameters like impedance and radiation performance of piled microstrip 

patch radiators. especially , explore the connection required between the dielectric layers to understand 

broadband behavior and also how the dimensions of the stack eradicator sand thus the relative location of 

the feed can influence the impedance response. 

Joseetal represents one among such efforts. The antenna is based on a waveguide array technology to 

maximize efficiency and it features sort of novel solutions, going from its robust polarization switching 

mechanism, to the use of a thin wideband polarizer and thus the use of groove gap waveguides. 

Junyi Ren et al proposes a completely unique ring-type layout of met material absorber (MA) for the 

primary time. Three- layer MA unit is paired along the ring lattices to urge the dual-ring MA structure, 

which possesses desirable electromagnetic wave absorbing characteristics. 

Yejun He et al shows a low- profile dual- polarized stacked patch antenna for micro- base-station 

applications. This antenna includes three antenna elements, where each element contains of two 

rectangular patches, substrate and reflector. Ka Ming Mak et al proposes a dual- polarized patch antenna 

element fed by a pairofanti symmetricL-shapedprobes.The designed twin L-shaped probe feeding structure 

is during an edge to introduce feed capacitance to the antenna for board band operation. 

Kalyan Kumar et al presents simple rectangular micro strip antenna with small and narrow X-shaped 

slots on radiating patch. This antenna model is working below -10dB return loss with single resonating 

frequency at 9.9GHz. 
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III. PROPOSED SYSTEM 

 

A patch antenna with hexagonal slot was designed, and analyzed for wireless communications 

applications. During this project a completely unique low profile stacked patch antenna with meander line 

is proposed for wireless communications. a replacement material analysis for patch antenna has been 

designed with capabilities of both bandwidth enhancement and harmonic suppression. 

In patch antenna design, air gap or substrate with low dielectric constant can help to enhance the 

bandwidth of the antenna. This, however, results in an increase in patch’s size, on the brink of half 

wavelength, which is simply overlarge for meeting miniaturization size requirements. To miniaturize the 

dimensions of the antenna, substrate with high dielectric property was proposed for the antenna design. A 

dual fed configuration was also implemented within the proposed antenna design as dual fed or multiple 

fed techniques can provide wider axial ratio bandwidth. The initial design of the proposed dual-fed stacked 

patch antenna design. The driven patch and thus the parasitic patch were printed on the very best of the 

substrates, where the driven patch was fed by two copper probes from the lowest. There was a little air gap 

in between the substrate layers. The air gap was for fabrication purpose, which give space for the solder to 

bound the driven patch and thus the copper probes together. The dielectric materials has dielectric constant 

of 4.4, 6.15 and 9.8, respectively. Simulations of the patch antenna with different dielectric materials were 

performed in HFSS. the size were adjusted accordingly in order that the operating frequency of the antenna 

is on the brink of the middle frequency of the targeting waveband. The simulation results of the patch 

antenna design on different substrate materials. Narrow S11 bandwidths (< 6%) were obtained altogether 

cases. The difference in bandwidth between the substrate materials is around 1%. To miniaturize the 

dimensions of the antenna, substrate with high dielectric property was proposed for the antenna design 

additionally, a stacked patch setup was used for wide S11bandwidth. However, for a little reduction in size 

and to avoid the variation of FR4, the TC600 substrate was chosen within the further development of the 

antenna design. To improve the bandwidth of the antenna, meander line on the driven patch were 

proposed. Patch antenna as with meander line had been reported to have wider bandwidth than 

conventional patch antenna design, where the line covers a large portion of the patch. 

 

 
Fig 1. Proposed Design 
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For the proposed antenna, due to the dual-fed structure, new approach was proposed. Where line 

were created around thehexagonalasshowninFig1.Besidethe line, a substrate layer (FR4) with 

dielectric constant of 3.66 and thickness of 0.762mm was also added to the bottom of the antenna 

for matching and feeding networks implementation. The dimensions of the line were optimized. 

Parametric studies on the effect of the slot length, slot width and the position of theU- slots is also 

performed and the simulated S11 results on Smith chart. The labeled dimensions in the legends are 

the varying dimensions, the rest of dimensions of the antennaarethesameasthedimensions.The 

effect of the line in different length and the length of the middle portion of the line was changed by 

changing length together. The effect of the thickness of the substrates supporting the driven and 

the parasitic patcheswasalsostudied.Inthiscase,dueto the limiting dimension, the total thickness of 

the two substrates is kept to be 37.2mm. 

 

 

 
Fig 3. Gain 
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Fig2.SubstrateLoading 
Fig 4. Directivity 

 

 

 
 

 

 
Fig 5. Return Loss 

 

 

 
 

Parameter Existing Proposed 

Directivity 6 6.2 

Gain 5.2 7 

Frequency 6.8GHz 4GHz 

Return Loss -10.6dB -32.2dB 

Table 1. Performance Analysis 
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IV.CONCLUSION 

 
A novel low-profile and electrically compact patch antenna with meander line was designed for high 

frequency wireless communication. By compromising the - 10 dB S11 for a wider bandwidth with stable 

and acceptable performance, an antenna with various material was designed, tested using HFSS. In 

addition, varying width line were used to improve the bandwidth of the antenna. This antenna has gain of 

6.13 dBi with operating frequency of 6GHz. Moreover, the proposed antenna has similar performance but 

much wider bandwidth than the other published low-profile designs of similar dimensions. 
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