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ABSTRACT 

In this paper a frequency re-configurable multiband antenna is proposed by the use of PIN diodes. A compact 

Broadcast symbol slotted circular antenna for different wireless application. The proposed antenna has a small 

size of 25×25 mm
2
 in which in order to be able to cover lower frequencies; as for Mobile communication / 

Bluetooth applications, C-band, WLAN, and X band applications. PIN-diode is used in appropriate location to 

accurately control the operating frequency bands. Simulation results show that depending on ON/OFF states of 

the PIN-diode, the antenna can operate in Penta band applicable frequency bands i.e., 2.47 GHz, 4.18 GHz, 

5.36 GHz, 7.53 GHz, and 9.45 GHz. 

Keywords :multi-band antenna, frequency reconfigurable antenna, PIN diode, wireless 

communications 

INTRODUCTION 

Nowadays, due to the development of wireless communication system, we require devices which can operate at 

multiple frequency standards has been dramatically raised in recent years and as a result of which the effort for 

designing compact reconfigurable switchable multiband antennas has become a challenging task. 

Reconfiguration of an antenna is used to modify radiation pattern, polarization and operating frequency to for 

the variation in the system parameters. There are many goal for the reconfiguration of an antenna. It have an 

ability to radiate additional patterns of different frequencies and polarizations, which are required in modern 

communication systems. The requirements has been increased and used to the functionality with in a limited 

volume place a greater responsibility on today’s transmitting and receiving techniques. Several techniques have 

been proposed to design reconfigurable antennas such as RF-MEMS, PIN-diode, and varactor diode. 

Reconfigurable antenna which has the ability to dynamically meet adaptable service requirements. Several 

antennas have been reported which have single reconfiguration capability i.e., either in frequency, polarization 

or pattern. Multiband antennas that can meet the challenges like miniaturize circuit dimension while maintaining 

transmission performance, including multiple operation bands, low cost, high efficiency, wide bandwidth and 

acceptable gain are proved to be the common solutions. Several multi-band antennas were reported. 

In ref [3] a reconfigurable multiband antenna, designing has been studied and represented using simulation and 

measurement. PIN diode switches are used to switch ON and OFF patch elements. Ref [7] conveys that 

reconfigurable antenna changes array factor, array element factor and also the advantages of antenna. Different 

structures of antennas are presented in [8]-[10] that can reduce dynamic range by the use of different types of 

switches. Antenna’s functionality depends on antennas radiating parameter, like sizes shapes and positions of 

radiating element over the aperture. Modifying these parameter of antenna can change the frequency. The PIN 

diodes are used as a switch because they have really high conductivity which is near to that of metal controlled 

under dc bias is presented in [8]. Switching controls and their types is briefly discussed in [9]. 

The major contribution of this paper is to design an antenna combining multi-band functionality and three 

function reconfigurability in order to produce a very efficient and compact antenna satisfying all the 

requirements. Very less work is done in the area of multi-band reconfigurable antennas. 
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ANTENNA DESIGN 

Various dimensions have been experimented till now by changing dimensions and keeping the shape 

constant. They are like when the size of length and width is interchanged, when the substrate height is reduced 

by 1.6mm it was observed that different bands were obtained which had shift in frequencies in some cases and 

in some cases it remained same. 

The geometry of the proposed antenna is compact broadcast symbol slotted circular antenna with its parameters 

is shown in fig.1. The antenna is printed on FR4 substrate with dielectric constant of εr=4.4 and the thickness is 

1.6mm. 

 

Fig.1 

The software used to model and simulate this antenna is HFSS v.13. The optimized parameters of the antenna 

are shown in the table 1.  

Fig.2 shows the simulated S11 parameter. This antenna can cover mobile communication / Bluetooth, C band 

WiMAX and X band operation. These frequency are switchable based on the application. The gain and the 

radiation pattern of all the five frequencies are measured and shown in the fig.3 with a radiation plot. 

 

Fig.2 simulated Reflection co-efficient of proposed design 
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The proposed antenna has got the VSWR ranging from 1-2 which is shown in fig.2.In which predicts the best 

VSWR range for the designed antenna. The VSWR values are 1.6,1.35,1.13,1.52 and 1.55 Forthe frequencies 

2.47, 4.18, 5.37, 7.51 and 9.44 GHz. 

 

Fig.3simulated VSWR of proposed design 

FREQUENCY RECONFIGURATION IN THE PROPOSED DESIGN 

The above designed antenna is compact and have multiband phenomenon. To make this antenna more efficient 

by switching it at different frequency bands, so that it can meet the growing demand of various wireless 

applications, pin diode switch is introduced in the design, as portrayed in Fig. 4.The pin diode Skyworks SMP 

1340-079LF is integrated in design to make the antenna to switch at different frequency band according to the 

need. 

The ON state lumped parameter values are chosen to be RS = 1Ω, LS = 0.7nH and operates at 2.48, 4.18, and 

7.08 GHz. OFF state values are chosen as RP= 2kΩ, CT = 0.3pF are used according to the datasheet of the PIN 

diode SMP1340-079LF from Skyworks Solutions which operates at 2.47, 4.18, 5.37, 7.51 and 9.44 GHz as 

depicted in Fig. 5. 

 
(a) (b) 

Fig.4 (a) Reconfigurable antenna – OFF Condition (b) Reconfigurable antenna – ON Condition. 
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(a) (b) 

Fig.5 (a) S11 results of Reconfigurable antenna – OFF Condition (b) S11 results Frequency 

Reconfigurable antenna – ON Condition. 

 
The 3D Gain plots of the proposed Penta band antenna is illustrated in the fig.4. The gain of about -1.5, 2.37, 

1.49, 5.04 and 13.2 dB is obtained at 2.47, 4.18, 5.36, 7.53 &9.45 GHz respectively. 

 

                       (a)                                                 (b)                                                (c) 

 

                      (d)                                              (e)    

Fig.4 Simulated 3-D gain of the antenna at (a) 2.47, (b) 4.18, (c)5.36, (d)7.53, (e)9.45GHz   
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The radiation pattern of the proposed antenna is illustrated in the Fig. 5. It can be studied that the antenna has 

almost omni-directional pattern in H-plane and bidirectional pattern in E-plane. Moreover, the co-polarization 

pattern of the antenna are stable, broadside and directive. 

 

           (a)                       (b) 

 

           (c)                       (d) 

 

(e) 

Fig.5. Radiation pattern of the antenna at (a) 2.47, (b) 4.18, (c) 5.36, (d) 7.53 and (e)9.45GHz 

It can be studied that the antenna has almost Omni-directional pattern in H-plane and bidirectional pattern in E-

plane. Moreover, the co-polarization pattern of the antenna are stable, broadside and directive. 

After literature survey on the multiband antenna, we found that those antennas were bigger in size 

comparatively and has less number of operating bands with no reconfiguration property. The proposed antenna 

is smaller in size and has more number of operating bands with reconfiguration property. The comparative 

analysis is mentioned in table 2. Hence, the proposed antenna is comparatively better than other antennas. 
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Table-1: Detailed dimensions of proposed antenna 

W1 L1 Wf Lf P1 P2 P3 P4 P5 P6 P7 P8 P9 

25 25 1 5.5 9.1 4 3.4 2 6.5 5.5 4.5 1 0.5 

 

Table 2. Comparative analysis 

 

Ref. 

 

Size (mm
2
) 

 

No. of operating bands 

[1] 26 x 26 3 

[2] 39 x 39 3 

[3] 28 x 28 2 

[4] 25 x 30 3 

[5] 42.5 x 20 2 

[6] 70 x 150 2 

Prop. 25 x 25 5 

 

CONCLUSION 

In this paper, the design of the frequency reconfigurable antenna is presented. PIN diode has to be used to 

achieve frequency reconfigurability. Depending on the switching of PIN diode, the proposed antenna is able to 

operate at five different frequency bands: 2.47GHz, 4.18GHz, 5.36GHz, 7.53GHz, and 9.4 GHz. The average 

gain of the proposed antenna is 4.55 dBi and average radiation efficiency is 84.67%. With this result, the 

proposed antenna can be equipped for wireless communication mobile devices that operate at S band, C band 

and X band applications.  

Earlier antenna size was large by opting this design we made the size small i.e., 25x25mm
2
. So it is more 

efficient. A metamaterial based multiband frequency reconfigurable antenna for wireless application is reported. 

The antenna has a compact size of 26×26×1.6 mm3 which makes it easier to integrate with wireless and 

terminal devices. The frequency reconfiguration in the antenna is achieved by utilizing two metallic switches at 

different condition 
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