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Abstract 
 
The requirement for a simple system that fulfills several functionalities and 
conditions has expanded because of the fast progress in the arena of 
communication. The advancement of reconfigurable system has ended up 
being a help to such frameworks because of its dynamic features, modest 
structure, light weight, good radiation properties and gain. The rapid 
development in wireless technologies requests an exceptionally complicated 
framework to fulfil the criterions. Complex structures like filters at front end 
have been transformed to simple antenna structures by the researchers. This 
paper focuses on different research works completed in the field of frequency 
reconfigurable antennas that has extensively diminished the design 
complexity in antenna construction. Exceptional layout standards, systems 
and effects had been reviewed and analysed. 
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1 Introduction 
 

Design and development of frequency reconfigurable antenna in recent 
years increases its demand in rapidly in numerous fields like wireless 
communication, cognitive radio and Terra Hertz communication. 
Reconfigurable antennas acquired much attentiveness because of its  multiple 
function’s ability, size miniaturization[1].In modern times, wireless devices 
are not limited to one standard as they can operate at multiple frequencies[2]. 

Multimode terminals have drawn greater attention and recognition 
because one can access multiple applications like Bluetooth, GSM, 
WLAN,GPS etc. in a single device. So there is an immense need of smart 
system, which can satisfy the above demands. Reconfigurable antenna is the 
key solution and is a promising paradigm as it can modify its characteristics 
inreal time within a single structure[3]. The reconfigurable antenna 
characteristics are very much useful in modern wireless communication 
applications because they can efficiently utilize the spectrum and power for 
highly secure multimode data transmission. Reconfigurable antenna was 
proposed in 1930 and practically implemented in the year 1999.Micro strip 
antenna is employed as a platform for designing reconfigurable antennas[4]. 

Frequency reconfigurable antenna is a device that can productively 
transmit or receive multiple frequency bands and patterns. These antennas 
can effectively change their receive/transmit characteristics to work within 
needed frequency bands, thereby reducing  interference with others and 
improves the throughput[5].With out changing  the polarization and radiation 
pattern properties, reconfiguration of the resonant frequency is attained  
through  altering  the dimension   of the antenna. It can be designed to offer 
multiple frequency bands. 

In a reconfigurable antenna, RF switch can be made to act as either open 
or closed circuit.States of the switches decides the current flow direction and 
it leads to changes inimpedance[6].In reconfigurable antenna design, the 
current researcher’s uses MEMS, FET and PIN diodes as switches. It selects 
the number of RF current to go through the desiredpath. The position of the 
RF switches determines the reconfigurabilityand it should be optimized[7,8].  
 

Table 1.Comparision of switches 

 

S.No PIN Diode Switch MEMS Switch FET Switch 

Tuning Discrete  Discrete  Discrete  

Power Handling Low to Moderate Low to Moderate Low 

Switching speeds Fast Fast Fast 

Insertion Loss Moderate Low Low 

Power 

consumption 

Moderate DC power 

consumption 

Low power 

consumption 

Low DC 
power 
consumption 
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The above table 1 depicts the parameters of various switches used in 

antenna design.Frequency reconfigurable antenna is a single terminal which 
can capable of producing more than one frequency.It minimizes the 
interference with other wireless device.Antenna's effective length  determines 
the resonant frequency[9,10].Changing the position of the switch leads to 
frequency reconfiguration. Example; changing the antenna patch dimension; 
reconfigurable matching network; Altering  the  current direction; 
mechanically configuring using metasurface; and changing  the length of the 
slot. All this switching techniques [11-13] is explained in the following 
subsection. 
 

2   Review of the Reconfigurable antennas 
  

2.1 Frequency Switching Method: by Changing the Patch 
Antenna Dimension 
 
 
 

 
 

Fig. 1 Mono polar frequency reconfigurable patch antenna 

 
In [14], Mono polar micro strip patch reconfigurable antenna is presented 

as Fig 1.By using four PIN diodes ,it could produceeightdifferent frequency 
bands. Electrical length variation of the patch antenna andRF PIN diodes 
states and position determines thefrequency reconfiguration. With the help of 
PIN diodes, main patch is connected to parasitic patches.This  
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reconfigurableantenna resonate between 1.82 GHz to2.48 GHz by adjusting 
the total patch size. 

In [15], another similar design, comb type electrically controlled 
frequency reconfigurable micro strip antenna has been reported as shown in 
Fig.2. Reconfiguration can be attained by fixing PIN diode in each slot of the 
comb type antenna. The proposed antenna has very compact size and works 
on 8 different bands depending upon the state and number of PIN diodes 
(ON/OFF).It works between 2.4GHz to 2.75 GHz. 

 

 
 
Fig 2. Electrically controlled Frequency reconfigurable comb type antenna with PIN 

diode 

 
 
2.2 Frequency Switching Method: Reconfigurable Matching 
Network (Stub Tunner) 

 

In [16]A novel UWB multiband monopole micro strip   reconfigurable 
antenna using Ga As FET switches has been reported as shown in fig 3 and 
Fig 4.Reconfiguration  is  achieved through main feed line is connected with 
stubs of different lengths. Three different bands are obtained by using this 
antenna. Ga As FET switches are given with the control voltage of 3.3 V, and 
the utilization of the  dc currentis  also very low. This will bring down the 
total dc power utilization .So, this antenna  can be integrated with portable 
communication systemand front end of the cognitive radio. 
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Fig 3. UWB reconfigurable circular disk  mono pole antenna (a) Top   view. (b) 

Bottom view. 

 

 
 

Fig 4. Fabricated Antenna 

 

2.3 Frequency Switching Method: Changing the Current direction 
 

In [17],A cedar-shaped fractal micro strip reconfigurable antenna used 
for  wireless applications has been reported as shown in Fig 5.By activating   
4 PIN diode switches between the various section of the  antenna Frequency 
reconfigurability of the antenna is attained. Slots are kept at the end of the 
patch.  
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(a) 
 

 
(b) 

Fig 5.  (a) Cedar-shape microstrip antenna, (b) Current distrib 

ution for  various switching conditions  

 
Cedar shaped antenna space filling characteristics provides low 

resonantfrequency, and some of its characteristics are retained because of its 
its self-similarity property. The switches are allowed to change the current  
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direction , and as a result different  resonance frequencies are obtained. This 
antenna resonates the frequency between 2-2.4GHz.By adjusting the 
deepness of the integrated trims and its number produces the different 
resonant frequencies. 

 

2.4 Frequency Switching Method: Mechanically Configure using 
Metasurface 
 

The proposed antenna [18] consists  of source antenna  and meta 
surface(MS).Both are circular in shape  with same diameter  and  used planar 
technology to implement them. It is designed on Rogers RO4350B substrate. 
Here MS is situated onto the source antenna   directly. The MS of the 
antenna is arranged with several rectangular-loop unit cells as shown in Fig 6 
and is constructed on a single-side substrate. Here MS is rotated over the 
center of the source antenna that leads to reconfiguration of many 
frequencies.  

 
 

Fig  6. (a) Patch antenna (b) metasurface,      (c) unit cell 

 

2.5 Frequency Switching Method: Changing the Length of the 
Slot 
 

A frequency reconfigurable slot antenna for wireless applications has 
been reported here. Open end two L-shaped slots and short end U-shaped  
slot  are kept in ground.By placing three PIN diodes, antenna produces four 
switchable states: Two single bands and two dual bands are shown in Fig 7. 
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(a)                               (b) 

Fig 7. Fabricated antenna. (a) Front view. (b) Back view. 
 

Similar approach for reconfiguration of antenna by producing slits in the 
ground plane  is presented in [19]. This antenna is capable to offer nine   
frequency bands from 1.98 to 3.59 GHz by changing the states of the five  
PIN diodes and modifying  the  length of the slot. This is depicted in Fig 8. 

 
 

 
 

 
(a)                                         (b) 

Fig 8. Frequency reconfigurable antenna. (a) Front view. (b) Back view. 
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Table 2. Design Comparison of Various Antenna 

Parameters 

 

Antenna  Size (mm2) First 
Frequency(GHz) 

No.of 
Switches 

[14] 18x14.5 1.82 4 

[15] 28x36 2.2 16 

[16] 12.5 2.1 2 

[17] Cedar shape 2.4 6 

[18] 9.6x8 2.3 3 

[19] 29x18.3 2.19 3 
 

The above table 2 shows the design comparison of various antenna 
parameters that is proposed in the existing model. 

 

3  Conclusion  
 
This review paper has given an overall view of the manytechnologies that 
isagreedfor designing frequency reconfigurable antennas.Available 
techniques and the significant challenges for the current researchers are 
discussed in detail in this paper. Parametersliketuning range, 
discrete/continuous tuning, bandwidth,gain, radiation efficiency, 
tunablebandwidthand the bias circuitry needs to be considered for efficient 
design of reconfigurable antenna. It finds applications inwireless, satellite, 
and military communications. This antennas effectively utilize the spectrum 
particularly in cognitive radio systems.It is the best alternatives for multi-
band antennas also. 

 

References 
 
[1] J. C. Maloney,  M. P. Kesler, L. M. Lust, L. N. Pringle, T. L. Fountain, P. 

H. Harms, and G.S, Smith, " Switched fragmented aperture antennas  ”, 
IEEE Antennas and Propagation Society International Symposium. 
Transmitting Waves of Progress to the Next Millennium, vol.1, pp. 310-
313, 2000. 

[2] P.K Varlamos, and C. N. Capsalis, “Electronic Beam Steering Using 
Switched Parasitic Smart Antenna Arrays”, Progress In Electromagnetic 
Research, vol.36, pp. 101-119, 2002. 

[3] S. Chatterjee, S. S. Kumar, A. N. Raut, K. Sakthidasan Sankaran and P. 
M. Rubesh Anand, "A Wide Band Balun Design using Metamaterial 
Technique for Low Frequency Antenna Application," International  



                                                                                                                  
 

 
 
 
 
511    K.Thenkumaril et al 

 
      Conference on Communication and Signal Processing (ICCSP), pp. 0735-

0738, 2019. 
[4] Christos G. Christodoulou , Youssef Tawk ,Steven A. Lane , Scott R. 

Erwin, “Reconfigurable Antennas for Wireless and Space Applications”, 
Proceedings of the IEEE, vol.100, no.7, pp.2250 – 2261, 2012. 

[5]Han T.-Y and Huang C.-T, “Reconfigurable monopolar patch antenna”. 
Electronics Letters, vol.46, no.3, pp. 199-200, 2010. 

[6] Sheta A., Mahmoud S. F. and L. S.  “A Widely Tunable Compact Patch 
Antenna”, IEEE Antennas and Wireless Propagation Letters ,vol.7, 
pp.40–42, 2008 

[7]S. Sureshkumar, P. M. R. Anand, A. Prajapati and K. S. Sankaran, 
"Negative Index Metamaterial Based Dual-Band Microwave 
Absorber,"  International Conference on Communication and Signal 
Processing (ICCSP), pp. 0897-0900, 2018. 

[8] H. L. Zhu ,X. H. Liu , S. W. Cheung , T. I. Yuk, “Frequency- 
Reconfigurable Antenna Using Metasurface”, IEEE Transactions on 
Antennas and Propagation, vol.62, no.1, pp.80–85,2014. 

[9] Tamer Aboufoul , Akram Alomainy , Clive Parini “Reconfiguring UWB 
Monopole Antenna for Cognitive Radio Applications Using GaAs FET 
Switches”, IEEE Antenna And Wireless Propagation Letters, vol.11, pp. 
392–394, 2012 

[10] H. D. Majid, M. K. A. Rahim, M. R. Hamid, and M. F. Ismail, “A 
compact frequency-reconfigurable narrowband microstrip slot antenna,” 
IEEE Antennas Propag. Lett., vol. 11, pp. 616–619, 2012. 

[11]W. H. Weedon, W. J. Payne, G. M. Rebeiz, “MEMS-switched 
reconfigurable antennas” IEEE Antennas and Propagation Society 
International Symposium, vol. 11,pp. 616-619,2012 

[12]Anamiya Bhattacharya, Rajeev Jyoti, “Frequency reconfigurable patch 
antenna using   PIN diode at X-band”, IEEE 2nd International 
Conference on Recent Trends in Information Systems (ReTIS), 2015. 

[13]S. V. Shynu, G. Augustin, C. K. Aanandan, P. Mohanan, and K. 
Vasudevan,”Design Of Compact Reconfigurable Dual Frequency  
Microstrip Antennas Using Varactor Diodes”, Progress In  
Electromagnetics Research( PIER 60), pp.197–205,2006. 

[14] T.-Y. Han and C.-Y.-D. Sim, “Reconfigurable Monopolar Circular Patch 
Antenna for Wireless Communication Systems”, Journal of 
Electromagnetic Waves and Applications, Vol.22, No.5, pp.635-642, 
2008. 

[15] Sharma, S. & Tripathi, Chandra Charu, “Electrically Controlled 
Frequency Reconfigurable Comb Type”, in Antenna for Wireless 
Communication. ACEEE Int. J. on Communications, Vol. 4, No. 2,pp. 8-
12, 2013. 

[16] Talal Skaik and Mahmoud AbuJalambo, “Design of Microstrip Circular 
UWB Antenna with Reconfigurable Frequency and Radiation Pattern”, 

 



                                                                                                                  
 

 
 
 
 

Frequency Reconfigurable Micro Strip Antenna Switching Techniques for Sustainable 

Environment     512 

 
      International Conference on Promising Electronic Technologies (ICPET) 

, pp.52-57, 2018,  
[17] M. A. Madi, M. Al-Husseini, A. H. Ramadan, K. Y. Kabalan, and A. El-

Hajj, “A Reconfigurable Cedar-Shaped Microstrip Antenna for Wireless 
Applications”,  Progress In Electromagnetics Research, vol.25, pp.209–
221, 2012. 

[18] Majid H. A., Abdul Rahim M. K., Hamid M. R., Murad, N. A., and 
Ismail M. F. “Frequency Reconfigurable Microstrip Patch-Slot Antenna”  
Progress In Electromagnetics Research, vol. 144, pp. 319–328, 2014  

[19] Y V Bhaskar Reddy et al, “Frequency reconfigurable lte antenna with u 
shaped open end for portable wireless devices”, Journal of Physics: 
Conference Series, vo1.1228, pp. 1-9, 2019. 

 

 

Biographies 

 
    
 
 
 

 

 
Ms.K.Thenkumari is an Assistant Professor in the Department of 
Electronics and Communication Engineering at Hindustan Institute of 
Technology and Science, India. She received her B.E. degree from 
Bharathiar University and M.E. Degree from Anna University. Her research 
interests include Wireless Networks and Antenna Design. She has published 
several papers in Referred Journals and International Conferences.  
 
 
 
 

 

 
 

 
Dr.K.Sakthidasan @ Sankaran is an Associate Professor in the Department 
of Electronics and Communication Engineering at Hindustan Institute of 
Technology and Science, India. He received his B.E. degree from Anna 
University in 2005, M.Tech. from SRM University in 2007 and Ph.D. Degree 
from Anna University in 2016. He is a Senior Member of IEEE and member 
in various professional bodies. He is an active reviewer in Elsevier Journals 
and editorial board member in various international Journals. His research 
interests include Image Processing, Wireless Networks, Cloud Computing  



                                                                                                                  
 

 
 
 
513   K.Thenkumaril et al 

 
and Antenna Design. He has published more than 35 papers in Referred 
Journals and International Conferences. He has also published three books to 
his credits. 
 
 

 


