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Abstract: 

 In this paper hexagonal shaped reconfigurable microstrip patch antenna is present. RF MEMS switches are used to change the 

radiating length of the antenna. Thus by making RF MEMS switches ON or OFF the antenna reconfigured to different 

frequencies.  
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1. INTRODUTION 
 

In the futuristic world of wireless communication, 

reconfigurable antenna plays an important role as 

reconfigurable antennas offer the advantages of compact 

size, similar radiation pattern for all designed frequency 

bands, efficient use of electromagnetic spectrum and 

frequency selectivity. Therefore reconfigurable antennas 

have gaining enormous popularity over the years for their 

applications in communications, electronic surveillance and 
countermeasures. Different methods had been adopted to 

achieve the reconfigurable aspect of the antenna structure; 

for example, by altering the physical structure of the 

antenna, by changing feeding methods, or by implementing 

antenna arrays, etc. 

 

Reconfigurability of antenna can be achieved either in terms 

of frequency, gain and polarisation [1-8]. Because of low 

profile, light weight, conformability, easy fabrication 

properties microstrip patch antenna is an attractive candidate 

to provide reconfigurability .Many systems like cellular 
systems, satellite navigation systems, and many other 

communications and sensing applications, now operate in 

two or more frequency bands, requiring dual or triple band 

operation of fundamentally narrowband antennas [9-10]. 

 

Two novel designs for wireless communication devices 

are presented in [2]. In the first design, PIN diode is used to 

vary the length of rectangular defected ground and by this 

resonant frequency of antenna get changed. While in the 

second design, different frequency bands are generated by 

using different turns of spiral AMC in the ground plane. The 

designed antenna can be used in Bluetooth, S-band, and 
wireless local area network (WLAN). A compact hexagonal 

patch antenna with T-shaped slot is presented in [3]. Both 

frequency switching and conical radiation is obtained in this 

paper. Two frequency bands centred at 2.29 GHz and 2.11 

GHz are obtained by changing the configuration of slot by 

using PIN diode.  

 

Reconfigurability can also be achieved by using switches. 

Electronic reconfigurability is often attained by using PIN 

diodes, FET transistors or RF MEMS switches [11-13].  

 

In recent years, micro-electrical-mechanical systems 

(MEMS) fabricated with semiconductor process technology 

has gained significant attention for wireless communication 

applications due to their small size and superior 

performances [14-15]. Compared to PIN diodes and FET 

transistors, RF MEMS switches have better performance in 

terms of isolation, insertion loss, power consumption and 

linearity. 

 

In this paper, author proposed a hexagonal shaped 
frequency reconfigurable microstrip patch antenna. The 

reconfigurability is achieved by altering the physical 

structure of the antenna with the help of RF MEMS 

switches. The antenna structure comprises of rectangular 

patch at the centre along with two equilateral triangular 

patch on either side of the rectangle. The rectangular patch 

and triangular patches are connected or disconnected with 

the help of RF MEMS switches. By making RF MEMS 

switches OFF / ON, the radiation length of the patch 

antenna changes so antenna reconfigured to different 

resonant frequency. The technique presented in this paper is 
easy as it requires only a RF MEMS switch and no 

mechanical switching is required to alter the structure of the 

antenna. The antenna structure is designed and simulated by 

using finite element based electro-magnetic mode solver 

Ansoft HFSS simulator software. 

  

 
Figure1: Configuration of the Purposed Reconfigurable 

Microstrip Antenna 
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The paper is divided in four sections. Section 2 explains 
the configuration of the proposed antenna. In section 3, 

analysis of the antenna is done and simulation results are 

also discussed. Section 4 gives the conclusion of this work. 

 

2. DESIGN & CONFIGURATION 

The structure of proposed hexagonal shaped reconfigurable 

microstrip patch antenna is shown in Figure 1. The antenna 

is printed on a substrate (Rogers RT / duroid 5880) of 

thickness = 0.2 cm with relative permittivity of 2.2. In the 

middle, structure has a rectangular microstrip patch antenna 

of length = 3.46 cm; and width =1.6 cm. At the both side of 
rectangular patch equilateral triangular patch of length = 

3.46 cm is placed. Probe feeding is used at the rectangular 

patch to feed the antenna. The triangle structures are 

connected / disconnected to rectangular patch by using RF 

MEMS Switches (S1, S2). When both of RF MEMS 

switches (S1, S2) are OFF only rectangular patch structure 

is operating and by making RF MEMS switches (S1, S2) 

ON, triangular structure is connected to rectangular patch 

structure. In the simulation, the ON State of RF MEMS 

switch is implemented by a metal plate between rectangular 

structure & triangular structure and OFF state of RF MEMS 
switch is implemented by considering no plate between 

rectangular structure & triangular structure. 

 

3. ANALYSIS & DISCUSSION 

When both the RF MEMS switches (S1, S2) are at OFF 

position, the triangular structures are disconnected to 

rectangular patch; so only rectangular patch structure is 

operating. In this case the antenna resonates at a frequency 

of 8.56 GHz with S11 = -20.89 dB. At this resonating 

frequency the gain of the antenna is   9.23 dB (as shown in 

Figure 2 & 3).  

 
 

Figure 2: Return loss when the both RF MEMS switches 

(S1 & S2) are at OFF position. 

  
 

Figure 3: Gain when the both RF MEMS switches (S1 & 

S2) are at OFF position. 

 
When switch S1 is at ON position and switch S2 is at 

OFF position, only the right triangular structure is connected 

to the rectangular patch and in this case the antenna  

resonates  at a frequency of 8.90 GHz with S11 = - 19.21 dB 

. At this resonating frequency the gain of the antenna is 9.16 

dB (as shown in Figure 4 & 5). When switch S2 is at ON 

position and switch S1 is at OFF position, only the left 

triangular structure is connected to rectangular patch and the 

antenna resonates at a frequency of  8.90  GHz with S11 =  -  

19.47 dB. At this resonating frequency the gain of the 

antenna is   9.06 dB ( as shown in Figure 6 & 7). Thus by 
making either switch S1 or S2 ON, the resonating frequency 

shifted from 8.56 GHz to 8.90 GHz.  

 

 
Figure 4: Return loss when the RF MEMS switch S1 is at 

ON position and S2 is at OFF position. 
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Figure 5: Gain when the RF MEMS switch S1 is at ON 

position and S2 is at OFF position. 

 

 
Figure 6: Return loss when the RF MEMS switch S2 is at 

ON position and S1 is at OFF position. 

 

 
Figure 7: Gain when the RF MEMS switch S2 is at ON 

position and S1 is at OFF position. 

 

When both switches S1 & S2 are at ON position, both 

triangular structure are connected to rectangular patch and 

the antenna resonates at a frequency of   8.80 GHz   with 
S11 = - 16.24 dB. At this resonating frequency the gain of 

the antenna is   10.88 dB  ( as shown in Figure 8 & 9). Thus 

by making RF MEMS switches OFF / ON, the antenna 

reconfigured to different frequencies. 

 

 
Figure 8: Return loss when the both RF MEMS switches 

(S1 & S2) are at ON  position. 

 

 
Figure 9: Gain when the both RF MEMS switches (S1 & 
S2) are at ON position. 

4. CONCLUSION 

In this paper, the design of hexagonal shaped 

reconfigurable microstrip patch antenna is present. With the 

help of RF MEMS switches the radiating length of the 

antenna can be increased or decreased. Thus the antenna 

reconfigured to different frequencies from 8.56 GHz to 8.90 

GHz. The antenna can be used in Body Area Networks 

(BAN). 
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