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Abstract— This research is mainly focus on a stacked microstrip patch antenna by considering
different dielectric materials with different substrate heights with quarter wave feed and
proximity feed coupling is used for WLAN applications. The quarter-wave-length feeding
method is used to provide improved impedance matching the design is simulated using
CSTMW 2018.In this proposed designs three different analysis carried out and observed the
each parameter. From the findings the antenna are simple structure, wideband performance
5GHz-5.5GHz and low return loss -47dB, with enhanced gains 5.82dB. Finally, it was found
from the analysis compared to the single layer with stacked layer substrate with equal heights
1.6mm and 1.6mm achieved low return loss and high gain as compared with substrate 0.8mm
and 1.6mm heights. The FR-4 dielectric constant of 4.3, dielectric material was utilized
throughout this analysis from the results this antenna is recommended to be used in WLAN
applications
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. INTRODUCTION

All manuscripts must be in English. These guidelines an
antenna is a device that allows electromagnetic waves to be
transmitted and received. Radio waves are a term used to
describe electromagnetic waves [1]. Antenna design and
development to improve communication system performance,
particularly for S-band frequencies, which are commonly used
for cellular networks and radar surveillance [2].Because of
their small physical size, low profile, and ease of production,
microstrip antennas are the subject of many studies nowadays
[3]. One disadvantage of such an antenna, in addition to its
many benefits, is its limited band width [4]. Adding a parasitic
radiator to a microstrip antenna will have a significant impact
on these concerns. The addition of a parasitic radiator to a
microstrip antenna will provide significant improvement with
a simple design technique to overcome these issues [5]. The
layer staking method of radiating elements is used for parasitic
additions. However, because the research has only focused on
Adding parasitic radiators to one side of the layer, it's
fascinating to observe what happens when you add two sides
of the parasitic radiator layer [6]. For this reason, we observe
the effect of adding a double layer to increase antenna gain
and bandwidth performance [7]. Besides observing this effect,
we will also observe the effect of the magnitude of a gap
between the parasitic radiator layer and the radiating element
[8]. Setting the gap between these layers will increase the gain
and bandwidth [9].The present work deals with the design and
Simulation of a dual-layer patch antenna to get different
bandwidths and dielectric substrates [10].

Il.  SINGLE LAYER DESIGN ANALYSIS-1

In this section the proposed monopole antenna resonant at
5GHz frequency, with FR4 substrate height is 0.8mm ,which
this proposed design , return loss is -17.5dB and with
Required voltage standing wave ratio (VSWR) is
achieved.Figurel.1 shows the basic monopole antenna design
and Figure 1.2 represented the S-parameter results and VSWR
results. The surface current distribution at 5.34GHz is shown
in Figure 1.3 and radiation pattern shows in Figure 1.4. The
gain 2.94dB is obtained, which is shown in Figurel.5.

Figure:1.1 proposed antenna results with 0.8mm height Proposed antenna
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Figure:1.3Current distribution
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Figure: 1.5:Gain
I1l.  SINGLE LAYER DESIGN ANALYSIS -2

In this section the proposed monopole antenna resonant at
5.4GHz frequency, with substrate one height is 1.6mm, low
return loss -29.5dB and with required voltage standing wave
ratio (VSWR) is achieved. Figure 2 shows the basic monopole
antenna design and b & c depicted the S- parameter results and
VSWR results. The surface current distribution at 5.4GHz is
shown in Figure 2 (d) and radiation pattern shows in Figure 2
(e). The gain 3.48dB is obtained, which is shown in Figure 2

(®.

Figure:2.1 proposed antenna results with 1.6mm height proposed antenna
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Figure:2.6 Gain

IV. STACKED LAYER WITH DIFFERENT SUBSTRATE
HEIGHTS

This section discuss about the stacked monopole antenna
resonates at 5.25GHz ,where the RT 5880 is used as a first
substrate with height 1.6mm and FR4 layer is used as second
substrate with height is 1.6mm.The proximity feeding is used
to enhance the operating bandwidth. With this proposed
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design return loss -47dB is achieved. Figure 3(a) shows the
side view of the stacked layer monopole antenna. Figure 3b
and c represented the S-parameter results and VSWR results.
The gain 5.82dB is obtained, which is shown in Figure 3 (d).
Figure 3e shows the surface distribution of the stacked layer
antenna.Table-1 shows the analysis of the proposed designs.

Figure: 3.6 Gain

Table-1 Analysis of the proposed antenna

S.NO Name of the  Design-1 Design-2  Design-3

Subarrare ) . Parameter
N 1 Frequency 5.34 54 525
Grvimit Flane (R T——— - 2 Substrate FR4 FR4 RT5880&
. i ) FR4
Figure:3.1 proposed antenna results with 3.2mm height 3 Height 08 16 1.6and
e [———s 1.6
& I W 4 Su(dB) 175 -295 -47
= \ / 5  Bandwidth(GHz)  525-53 52555 5.545
‘_2, -20
¥ e 6  Gain(dB) 2.94 3.48 5.82
g 4
& -a0 V. CONCLUSION
-50‘ T T TR TR In this work initially single layer micro strip patch antenna
' “Frequency(GHz) 5 with 0.8mm substrate height is designed and observed that all
Figure:3.2 S11 the required parameters of the antenna was observed than after

that dual layer antenna with 1.6mm substrate is used from that
results of the two proposed designs it was found that

The bandwidth is extended from 5.2GHz-5.5GHz.For
further improvement stacked layer with proximity coupling is
proposed ,with two different substrate heights and substrate
materials, with this proposed design very low return loss and
extended bandwidth is obtained from 5GHz-5.45GHz.So that
the design can be used for WLAN applications at 5.25GHz
frequency.

Figure:3.3 current Distribution

Farfizld Gan abs {Fhi=0%
REFERENCES

Phi— O :“.:L- -- -- -,.:_’D Phi— 180
g STy B0 [1]. Shuo Liu, Wen Wu, Senior Member, IEEE, and DaGang Fang,*“

Single-Feed Dual-Layer Dual-Band E-Shaped and U- Slot Patch
Antenna for Wireless Communication Application,” IEEE
Antennas and Wireless Propagation Letters, vol. 15, 2016.

[2]. Ghadah M. Faisal,” Dual-layer Microstrip Antenna Design for
Wireless Communications” American Journal of Electrical and
Electronic Engineering, 2018, Vol. 6, No. 2, 66-71.

[3]. E Sandi, A Diamah, M W Igbal and D N Fajriah, “Double layer

Figure:3.4 E-Plane parasitic radiator for S-Band antennas to increase gain and

Farfield Gain Abs (Phi=20) bandwidth performances,” Journal of Physics: Conference
Series 1402 (2019) 044030 DOI:10.1088/1742-
6596/1402/4/044030.

[4]. H.Nornik man, B. H. Ahmadl , M. Z. A. Abd Aziz1H.A. Bakar
“Dual Frequencies Band and Enhanced Wideband Effect of
Dual Layer Microstrip Patch Antenna with Parasitic,” IOP Conf.
Series: Journal of Physics: Conf. Series 1049 (2018) 012012
DOI:10.1088/1742-6596/1049/1/012012 .

[5]. Shaker Alkaraki, Yue Gao and Clive Parini “Dual Layer

I heta / Degree vs, dB

Theta / Degree wvs. dB

Figure:3.5 H-Plane

Corrugated Plate,Antenna”DOI 10.1109/LAWP.2017.2696420,
IEEE Antennas and Wireless Propagation Letters.

Page 236



[6].

[71.

(8].

[al.

Bandwidth Enhancement of Stacked Microstrip Patch Antenna for WLAN Applications
Available at https://jscer.org

Neng-Wu Liu, Member, IEEE, Lei Zhu, Zhong-Xun Liu, and
Ying Liu, “Dual -Band Single-Layer Microstrip Patch Antenna
with  Enhanced Bandwidth and Beamwidth Based on
ReshapedMulti resonant Modes”IEEE Transactions on Antennas
and Propagation. DOI 10.1109/TAP.2019.2927646.

Xingliang Zhang, Student Member, Fan Yang, Shenheng Xu,
Member, Abdul Aziz, and Maokun Li, “Dual-Layer
Transmitarray Antenna with High Transmission Efficiency”
May 01,2020 at 14:05:20 UTC from IEEE EXplore.

Jetti Chandrasekhar Rao, A. K. Chaitanya” Performance
Analysis of Double Layer Stacked Patch Antenna with Edge
Feed” October 2013in Research Gate .DOL:
10.14257/ijeic.2013.4.5.02.

Tianming Yang; Zhiqin Zhao; Deqiang Yang; Zaiping Nie,” A
Single-Layer Circularly Polarized Antenna With Improved Gain
Based on Quarter- Mode Substrate Integrated Waveguide
Cavities Array” IEEE Antennas and Wireless Propagation
Letters DOI: 10.1109/LAWP.2020.3033621.

[10].Zhao Song; Pei-Yuan Qin; Y. Jay Guo,”A High- Efficiency

Conformal Transmit array Antenna Employing Dual-Layer
Ultra-Thin Huygens Element” IEEE Transactions on Antennas
and Propagation,DOI:10.1109/TAP.2020.301615.

Page 237



