
aa     

 

85 

Vol 44 No. 12 

December 2023 

Journal of Harbin Engineering University 

ISSN: 1006-7043 

Design and analysis of FMSPAA with metamaterial for 25GHz applied a WBAN 

Dr. ARCHANA SHARMA, 
Assistant Professor 

SCRIET, CCS University 
Meerut, UttarPradesh India 

 

ABSTRACT 

A FMSPAA is fabricated with metamaterial structure at 2.3mm above the G plane. In this paper, we outline 
metamaterial system development for FMSPAA. In addition, it has exceptionally high frequencies for operation. In 
co-research here, it details the FMSPAA’ s very tight integrated AA and feedernetwork structure. The advantage of 
FMSPAA metamaterial is that bandwidth, directivity, and RL are all effective at the same fr and bandwidth, 
directivity, and return donot appear. The fr of the proposedant is 25GHz. An ant designed for 25GHz has an 
impedance BW of 10dB. The RL of the ant is reducedby 45 dB. These ants are small, inexpensive, compact, and as 
they are manufactured rapidly, result in acceptable air quality with highrepeatability. The gain of the ant has 
increasedsignificantly, rising to 89%. The resultsshow that the proposed multispectral has great advantages, 
aswellas its bandwidth and radiation efficiency. . Therefore, recommended ants suitable for multi-spectrum wireless 
communication systems such as Wi-Fi, radar, short and longdistance tracking systems. 

Keywords- NRW, metamaterial, flag microstrip patch AA FMPAA, Ant Array AA,BW Return Loss RL, Spectrum 
Analyzer SA, Operating bands BW, Frequency Range BW, Antenna Ant, Resonant frequency fr. 

 

I. INTRODUCTION 

This paper suggests that the first set of  communication 
terminal ants should be multispectrum or multiband to 
fully cover the possible BW. As the construction was 
done, the ant was measured and then used to obtain the 
simulation results [1]. 

We also suggested the selection of special metamaterial 
suitable for stability purposes such as ant sizereduction 
and other modifications for optional applications [2 The 
metamaterial substrate Rogers5880 film improved the 
performance of FMSPAA. This paper uses a combination 
of patches for the Flag ant. This size gives better 
performance than any other PA. It supports 
linearpolarization [10] and circularpolarization [9]. It 
offers better performance than other sizes. Its operating 
BW is 28GHZ. During heavy rainfall ant wetting gives 2.7 
to 3.2 dB due to cooling  bees in heavy rain Thus link loss 
in the Ka-band causes the Ka-band to attenuate the 
signal 4- or 5-fold compared to the KU-band, making this 
frequency more useful. Ka-band also offers more digital 
bandwidth than Ku-band which offers more bandwidth 
than L-band. A variety of feed types can be used to feed 
the compound ant. Two types of feeds are used in this 
paper namely MSP and coaxial feeds. These feeds are 
used to analyze gain parameters. 

All ants can also be designed with the help of 
CSTsimulation, we get the agile feature of FMSPAA. The 
established FMSPAA may be used in many untouched Wi-
Fi concept systems to represent their real face and 
feather weights [5]. The FMSPAA of the metamaterial 
mainly helps to improve the BW and RL. 
CSTMICROWAVESTUDIO has complete application in 
electromagnetic concept and drafting and settlement 
design metamaterial staticFMSPAA. 

Check the DESIGNPARAMETERS of an MSA A. Basic 
designcriteria The FMSPAA was fabricated on 
Rogers5880film with a dielectric constant of 2.2, a 
dissipation factor of .0026 at 25GHz, and a thickness of 
0.787 mm. The measured results of the frequency verses 
VSWR graph are shown in Fig. 3 and Fig. 4 shows the 
radiation pattern measured at the centerfrequency. As 
shown in the measured results, very good performance 
can be obtained with FMSPAA. The radiation efficiency of 
the AA is 67%, which is almost the same as 
conventionalwaveguide slot AAs [8]. In addition, the 
FMSPAA has a 40% larger frequency range than a 
conventional waveguide slot AA.  

The dimensionalview is shown in fig. 1. 1. Such 
characters. 
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Fig 1: Overlook FMSPAA 
 

III. ANALYSIS OF FMSPAA WITH METAMATERIAL 
STRUCTURE:  
 
For the FMSPAA design above, the MS is loaded and 3.2 
mm from the G plane in the direction of the study 
development effects. Important designfeatures are 
shown in the fig..3. I.  
 
 
I. SIMULATION RESULTS: 
A Research on [1 2] metamaterial was savvy anticipating 
expert foundation work new stumbling blocks materials. 
Simulated result of FMSPAA next to metamaterial lies at 

3.2mm from G plane, approved MS has RL briefly by 35dB 
Tested with the help of SA recommended response 

FMSPAA shows RL of 45db & 25Ghz frequency range of 
conditions advantages & limitations Responses less than 

exemplary of good are hardlynoticed. 

 
 

Fig 2: VSWR of FMSPAA 
 

 

 
 

Fig 3: Radiation Pattern of FMSPAA With 
metamaterial Structure. 

 
II. TEST OF FABRICATED FMSPAA WITH 

METAMATERIAL: 
 
 

 
 

Fig 4: Photograph of Flag MSPAA 
with metamaterial structure 

 
 

III.    CONCLUSION: 
The simulatedresults as above indicate that hybrid-like 
MSs with FMSPA perform better compared to MSPA 
structures. Simulatedresults provide greater gain, 
increasing totalefficiency by 89%, and directivity 
improvement This is useful in multispectrum and leads to 
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fabricate in more structures. We increase the gain boost 
level by setting approximate optimization of ant 
parameters. 
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