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Abstract

Purpose
In wireless communication system, use of multiple antennas for different requirements of system will increase the
system complexity. However, reconfigurable antenna is maximizing the connectivity to cover different wireless services
that operate different frequency range. Pattern reconfigurable antenna can improve security, avoid noise and save
energy. Due to their compactness and better performance at different applications, reconfigurable antennas are very
popular among the researchers. The purpose of this work, is to propose a novel design of S-shaped antenna with
frequency and pattern diversity. The pattern and frequency reconfiguration are controlled via ON/OFF states of the PIN
diode.

Design/methodology/approach
The geometrical structure of the proposed antenna dimension is 18 × 18 × 0.787 mm  with εr  = 2.2 dielectric
constant. Three S-shaped patches are connected to a ring patch through PIN diodes. The approximate circumference
of ring patch is 18.84 mm and length of patch is 5 mm, so approximate length of radiating patch is 14.42 mm and
effective dielectric constant is 1.93. Conductor backed coplanar waveguide (CPW) is used for feeding. The proposed
antenna is designed and simulated on CST microwave studio and fabricated using photolithography process.
Measurements have been done in anechoic chamber.

Findings
Antenna shows the dual band operation at 2.1 and 3.4 GHz frequency. The first band remains constant at 2.1 GHz
resonant frequency and 200–400 MHz impedance bandwidth. Second band is switched at seven different resonant
frequencies as 3.14, 3.45, 3.46, 3.68, 3.69, 3.83 and 3.86 GHz with switching of the diodes. The −10 dB bandwidth is
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more than 1.4 GHz.

Research limitations/implications
Pattern reconfigurability can be achieved using mechanical movement of antenna easily but it is not a reliable approach
for planar antennas. Electronic switching method is used in proposed antenna. Antenna size is very small so fabrication
is very crucial task. Measured results are deviated from simulation results due to fabrication error and effect of leads of
diodes, connecting wires and battery.

Practical implications
The reconfiguration of the proposed antenna is controlled via ON/OFF states of the three PIN diodes. The lower band
of 2.1 GHz is fixed, while second band is switched at five different resonant frequencies as 3.27, 3.41, 3.45, 3.55 and
3.88 GHz, with switching of the PIN diodes with all state of diodes and exhibit pattern reconfigurability at 2.1 GHz
frequency. At second band center frequency is significantly changed with state of diodes and at 3.4 GHz pattern is also
changed with state of diodes, hence antenna exhibits frequency and pattern reconfigurability.

Originality/value
A novel design of pattern and frequency reconfigurable antenna is proposed. Here, work is divided into two parts: first
is frequency reconfiguration and second is radiation pattern reconfiguration. PIN diodes as switch are used to select
the frequency band and reconfigure the radiation pattern. This proposed antenna design is novel dual band frequency
and pattern reconfigurable antenna. It resonates at two distinct frequencies, i.e. 2.1 and 3.4 GHz, and has a pattern tilt
from 0° to 355°. The conductor backed CPW feed technique is used for impedance matching.

Keywords

Pattern reconfigurable  Frequency reconfigurable  Conductor backed CPW

Citation
Rawal, P. and Rawat, S. (2022), "A novel S-shaped frequency and pattern reconfigurable patch antenna for 4G LTE,
WLAN/Wi-Max application", Microelectronics International, Vol. ahead-of-print No. ahead-of-print.
https://doi.org/10.1108/MI-09-2022-0162

Publisher: Emerald Publishing Limited
Copyright © 2022, Emerald Publishing Limited

 Download as .RIS

Related articles

Reconfigurable dual element dual band MIMO antenna for 5G (Sub-6 GHz) and WLAN applications
Ajit Kumar Singh et al., COMPEL, 2022

Miniaturized bandwidth reconfigurable microwave bandpass filter
Ponnammal P. et al., Microelectronics International, 2022

Notch-band eliminator wideband CSRR loaded monopole fractal antenna for ISM and PCS communications
Atul Varshney et al., World Journal of Engineering, 2023

Notch-δ-doped InP Gunn diodes for low-THz band applications
Duu Sheng Ong et al., Journal of Electronic Science and Technology, 2023

Development of metal-organic deposition-derived second-generation high-temperature superconductor tapes and artificial flux pinning
Dong-Xu Wang et al., Advances in Manufacturing, 2023

Statistical data driven approach of COVID-19 in Ecuador: R0 and Rt estimation via new method
Raúl Patricio Fernández-Naranjo MSc et al., Infectious Disease Modelling, 2021

https://www.emerald.com/insight/search?q=Pattern+reconfigurable
https://www.emerald.com/insight/search?q=Frequency+reconfigurable
https://www.emerald.com/insight/search?q=Conductor+backed+CPW
https://www.emerald.com/insight/search?q=Pallav%20Rawal
https://www.emerald.com/insight/search?q=Sanyog%20Rawat
https://www.emerald.com/insight/publication/issn/1356-5362
https://doi.org/10.1108/MI-09-2022-0162
https://www.emerald.com/insight/content/doi/10.1108/COMPEL-02-2022-0091/full/html?skipTracking=true&utm_source=TrendMD&utm_medium=cpc&utm_campaign=COMPEL_TrendMD_0&WT.mc_id=Emerald_TrendMD_0
https://www.emerald.com/insight/content/doi/10.1108/MI-03-2022-0032/full/html?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Microelectronics_International_TrendMD_0&WT.mc_id=Emerald_TrendMD_0
https://www.emerald.com/insight/content/doi/10.1108/WJE-08-2022-0333/full/html?skipTracking=true&utm_source=TrendMD&utm_medium=cpc&utm_campaign=World_Journal_of_Engineering_TrendMD_0&WT.mc_id=Emerald_TrendMD_0
https://www.sciencedirect.com/science/article/pii/S1674862X23000216?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Electronic_Science_and_Technology_TrendMD_1
https://www.sciencedirect.com/science/article/pii/S1674862X23000216?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Electronic_Science_and_Technology_TrendMD_1
https://link.springer.com/article/10.1007/s40436-023-00447-z?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Advances_in_Manufacturing_TrendMD_1
https://link.springer.com/article/10.1007/s40436-023-00447-z?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Advances_in_Manufacturing_TrendMD_1
https://www.sciencedirect.com/science/article/pii/S246804272100004X?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Infectious_Disease_Modelling_TrendMD_1
https://www.sciencedirect.com/science/article/pii/S246804272100004X?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Infectious_Disease_Modelling_TrendMD_1


11/28/23, 2:17 PM A novel S-shaped frequency and pattern reconfigurable patch antenna for 4G LTE, WLAN/Wi-Max application | Emerald Insight

https://www.emerald.com/insight/content/doi/10.1108/MI-09-2022-0162/full/html 3/3

Emerald logo

      
© 2023 Emerald Publishing Limited

Services
Authors

Editors

Librarians

Researchers

Reviewers

About
About Emerald

Working for Emerald

Contact us

Publication sitemap

Policies and information
Privacy notice

Site policies

Modern Slavery Act

Chair of Trustees governance statement

Accessibility

Powered by

Support & Feedback   Manage cookies

https://twitter.com/EmeraldGlobal
https://twitter.com/EmeraldGlobal
https://www.facebook.com/EmeraldPublishingImpact/
https://www.facebook.com/EmeraldPublishingImpact/
https://www.linkedin.com/company/emerald-group-publishing-limited
https://www.linkedin.com/company/emerald-group-publishing-limited
https://www.youtube.com/user/EmeraldPublishing67
https://www.youtube.com/user/EmeraldPublishing67
https://www.emeraldgrouppublishing.com/services/authors?distinct_id=%24device%3A18c0f2934b134b-0985cc0f9cf40f-26031051-100200-18c0f2934b234b
https://www.emeraldgrouppublishing.com/services/journal-editors?distinct_id=%24device%3A18c0f2934b134b-0985cc0f9cf40f-26031051-100200-18c0f2934b234b
https://www.emeraldgrouppublishing.com/services/librarians?distinct_id=%24device%3A18c0f2934b134b-0985cc0f9cf40f-26031051-100200-18c0f2934b234b
https://www.emeraldgrouppublishing.com/services/researchers?distinct_id=%24device%3A18c0f2934b134b-0985cc0f9cf40f-26031051-100200-18c0f2934b234b
https://www.emeraldgrouppublishing.com/services/reviewers?distinct_id=%24device%3A18c0f2934b134b-0985cc0f9cf40f-26031051-100200-18c0f2934b234b
https://www.emeraldgrouppublishing.com/about/?distinct_id=%24device%3A18c0f2934b134b-0985cc0f9cf40f-26031051-100200-18c0f2934b234b
https://careers.emeraldpublishing.com/
https://www.emeraldgrouppublishing.com/about/contact-us?distinct_id=%24device%3A18c0f2934b134b-0985cc0f9cf40f-26031051-100200-18c0f2934b234b
https://www.emerald.com/insight/sitemap/publications
https://www.emerald.com/insight/site-policies
https://www.emerald.com/insight/site-policies
https://www.emeraldgrouppublishing.com/about/policies-and-information/modern-slavery-act?distinct_id=%24device%3A18c0f2934b134b-0985cc0f9cf40f-26031051-100200-18c0f2934b234b
https://www.emeraldgrouppublishing.com/sites/default/files/2020-08/MCB-Pension-Chair-Statement-2019.pdf?distinct_id=%24device%3A18c0f2934b134b-0985cc0f9cf40f-26031051-100200-18c0f2934b234b
https://www.emerald.com/insight/accessibility
https://www.trendmd.com/how-it-works-readers
https://www.trendmd.com/how-it-works-readers
https://www.trendmd.com/how-it-works-readers
https://www.trendmd.com/how-it-works-readers
https://www.trendmd.com/how-it-works-readers

