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Abstract-The proposed antenna is used at 2.4
GHz.The size of antenna is is 60x60x1.6
mm3.The used substrate is Fr4 having the
dielectric constant is 4.4. The size of the patch
is 29.8x38.4 mm2.The return loss for the
antenna is -46.26dB and the gain is 4.45 dBi.
The antenna can be used for longer wave
transmission.
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1. INTRODUCTION

The 2.4 GHz frequency can be used for the
transmission of waves through the walls and many
other solid objects. The antenna can be used in
WLAN applications, repeaters, routers etc. In this
proposed antenna we usese Fr4 substrate.

We use microstrip patch antenna because it is easy
to fabricate. It has many advantages like

a) Multiple frequency operations are possible

b) Light weight and low profile antenna etc.
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Fig. 1: Microstrip patch antenna
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2. ANTENNA DESIGN

The antenna size is 60x60x1.6 mm? Thse
simulation is done by using CST Software. Fr4
substrate is used whose Er (dielectric constant) is
4.4. The length of substrate, The width of the
substrate and ground are same i.e. 60x60 mm?.
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Fig. 2: Front view of antenna design

Fig. 3: Back view of antenna design

Table 1- Parameters for antenna design

Parameters Value (mm)
Lg,Ls 60

We,W 60

Ip 29.8

wp 384

H 1.6

3. RESULTS

3.1 S Parameters
S1,1 is also called Return loss. The achieved result
for S1,1 parameter is 46.26dB.
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Fig. 4: S1,1 Parameters
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3.2 Gain

Gain tells the how much an antenna is radiaded in
any direction with respect to the other antenna.
The observed gain is

3.3 Far filed results

Far field determines the angular dependency of
strength of radiowaves from source to destination.
Far fiels are ver important term in antenna because
far fiels determines the radiation patterns of
antenna. Here the results of E-Field and H-field are
shown using CST Software.

(a) E field when phi=0 degree; and the main lobe
magnitude is 4.45db

(b) E field when phi=90 degree; amd the main
lobe magnitude is 4.45db

(c) H field when theta =0degree; and the main
lobe magnitude is 4.45db

(d) H field when theta =90degree; and the main

lobe magnitude is -5.14db
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Fig. 6: E-field when phi=0 degree
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Fig. 7: E-field when phi=90 degree
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Fig. 8: H-field when Theta=0 degree
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Fig. 9: H-field when Theta=90 degree

4. CONCLUSION

The obtained gain is 4.45 dBi and the return loss is
-46.26dB. The propsed design is working well for
2.4 GHz frequency.

9. ACKNOWLEDGEMENT

We are grateful to SKIT, Jaipur for providing this
platform and guiding us to complete the work.

8. REFERENCES
[1] N. Herscovici, "New considerations in the design of
microstrip antennas", IEEE Transactions on Antennas
and Propagation, vol. 46, no. 6, pp. 807-812, 1998.
C. Balanis, Antenna Theory - Analysis and Design (3rd
Edition). John Wiley & Sons.
D. Pozar, Microwave Engineering. Hoboken: Wiley,
2012.
H. Majid, M. Rahim and T. Masri, "Microstrip Antenna's
Gain Enhancement Using Left-Handed Metamaterial
Structure", Progress In Electromagnetics Research M,
vol. 8, pp. 235-247, 2009.
S. Yeap and Z. Chen, "Microstrip Patch Antennas With
Enhanced Gain by Partial Substrate Removal", IEEE
Transactions on Antennas and Propagation, vol. 58, no.
9, pp. 2811-2816, 2010.
Tumma D. Vanil, Konidala R. Subhashini “Design
Approach of Multibeam Using Phased Array Antenna
Aided with Butler Matrix for a Fixed Coverage Area”
Progress In Electromagnetics Research-B, Vol. 80, 133—
149, 2018.
Muhammad Kamran Ishfaq, Tharek Abd Rahman,
Yoshihide Yamada, Kunio Sakakibara “ 8x8 Phased
Series Fed Patch Antenna Array at 28 GHz for 5G Mobile
Base Station Antennas” Proced. of IEEE-APS Topical
Conference on Antennas and Propagation in Wireless
Communications (APWC), 11-15 Sept. 2017.
Zamir Wani, Mahesh P. Abegaonkar, Shiban K. Koul, “A
28-GHz Antenna for 5G MIMO Applications”, Progress
In Electromagnetics Research Letters, Vol. 78, 73-79,
2018.
Compact Millimeter-Wave MIMO Antenna for 5G
Applications.

(2]

B3]

(4]

[

(6]

71

(8]

9]

Proceedings of International Conference on Recent Trends in Emerging Technologies (Materials & Communication Technologies)

35



SKIT Research Journal Vol 13 Special Issue 3 (2023) ISSN 2278-2508 (P) 2454-9673(0)

[10] Inset-Fed Planar Antenna Array for Dual-Band 5G [12] 4-Port MIMO Antenna with Defected Ground Structure

MIMO Applications. for 5G Millimeter Wave Applications.

[11] Novel Dual-Band 28/38 GHz MIMO Antennas for 5G [13] A Novel High Gain Wideband MIMO Antenna for 5G
Mobile Applications. Millimeter Wave Applications.
Proceedings of International Conference on Recent Trends in Emerging Technologies (Materials & C ication Technologies)

36



