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Abstract: A miniaturized dual-frequency reconfigurable antenna is proposed in this paper. The antenna frequency can be 

reconstructed by connecting two varactors with a 1/4 wavelength branch. The antenna is designed on a FR4 substrate with a relative 

permittivity 4.4. The overall size of the antenna is only 18.79 mm×15.98 mm×1 mm. The three-dimensional simulation tool is used to 

obtain two adjustable frequency ranges of 5.34-5.45 GHz and 7.65-7.95 GHz. The antenna is suitable for modern wireless 

communication applications. 
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1. INTRODUCTION 
In recent years, wireless communication systems have 

flourished. In modern wireless communication systems, the 

available RF spectrum is very crowded, and the problem of 

frequency reconfiguration needs to be solved. Modern 

wireless devices are expected to offer a number of features 

and support various services that operate at distinct 

frequencies. They have to meet strict size limitations as well 

offer attractive form factor and aesthetics. Since different 

wireless services utilize technologies operating at different 

frequencies, multiple antennas need to be incorporated 

making the fulfilment of size limitations a challenging task. A 

single reconfigurable antenna supporting operation at two 

different frequencies using varactors is one of the available 

options. 

Currently, reconfigurable antennas are divided into frequency 

reconfigurable antennas [1-2], pattern reconfigurable antennas 

[3-4], and polarization reconfigurable antennas [5-6]. There 

are many methods to achieve frequency reconfigurability. The 

dual-frequency reconfigurable of the antenna is achieved by 

using a single RF MEMS switch [7]. However, this structure 

cannot continuously adjust the frequency. A dual-frequency 

operation is implemented by loading a U-shaped slot line, and 

frequency reconfigurable feature is realized by using two PIN 

diodes [8]. Five PIN diodes are placed in the slot in [9]. The 

microstrip slot antenna inside realizes frequency conversion in 

six frequency bands from 2.2 GHz to 4.75 GHz. A 

miniaturized frequency reconfigurable monopole antenna 

combining ultra-wideband and narrow-band is proposed in 

[10], and has five states for switching. The antenna structure 

has a relatively small size of 40 mm×40 mm. The literature 

[11] designed a frequency reconfigurable antenna based on a 

half-mode substrate integrated waveguide (HMSIW). The 

resonant frequency of the antenna is adjustable from 2.99 

GHz to 3.59 GHz in the range of 0-30 V bias voltage. An 

antenna structure in which both frequency and pattern can be 

reconstructed is proposed in [12]. The antenna obtains three 

reconfigurable frequency bands by placing two switches in the 

slot, which are 1.82 GHz, 1.92 GHz and 2.10 GHz. 

In this paper, a dual-frequency miniaturized reconfigurable 

antenna is presented. Two varactors are connected to the 1/4 

wavelength branch on the ground plane side, the two 

frequency bands can be continuously tuned by varying the dc 

bias voltage. 

 

2. PROPOSED ANTENNA DESIGN 
The antenna model proposed in this paper is shown in Figure 

1. The initial model of the antenna is a microstrip patch 

antenna. The radiation patch size is l0×w0, and the total 

antenna size is L×W×h. The antenna is designed on a FR4 

board with a relative permittivity of 4.4, tangential loss of 

0.002 and a thickness of 1 mm. 

 

Fig. 1. Geometry of the proposed antenna: (a) front view, (b)  

back view of the proposed antenna. 
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Where c is the speed of light in the vacuum and εr is the 

relative dielectric constant of the dielectric substrate. εe is the 

effective dielectric constant of the dielectric substrate. Two L-

shaped slot lines in the antenna structure are symmetrically 

etched on the radiation patch, and the grounding is slotted to 

change the surface current path on the radiation patch and 

achieve dual operating frequency. A branch is added to the 

rectangular opening slot and two varactors are implemented to 

get the current loop. The varactor capacitance is adjusted by 

varying the dc bias voltage. The physical dimensions of the 

antenna are shown in Table 1. 

Table 1 Dimensions of the proposed antenna 

Parameters Value(mm) Parameters Value(mm) 

L 18.79 dy 0.20 

W 15.98 dx 4.40 

l0 11.60 d0 6.80 

w0 15.20 m0 1.90 

ly 1.00 cy 11.50 

lx 8.00 cx 1.50 

my 3.00 ny 9.50 

mx 1.00 nx 0.90 

 

3. SIMULATION RESULTS 
The designed antenna model was constructed using HFSS15.0 

3D simulation tool. Figure 2 shows the S11 of the antenna 

without varactors. As can be seen from the figure, the antenna 

can operate at two frequencies of 5.63 GHz and 8.02 GHz, 

and the return loss S11<-10 dB, which satisfies the 

engineering application requirements of antenna.  

 

Fig. 2. Simulated reflection coefficient of the proposed 

antenna. 

 

 

Fig. 3. Radiation pattern of the proposed antenna at 5.63 GHz. 

 

 

 

Fig. 4. Radiation pattern of the proposed antenna at 8.02 GHz. 

 

Fig. 5. Simulated reflection coefficient for different varactor 

capacitance. 

Figure 3 and figure 4 are the view of the E-plane and H-plane 

patterns of the antenna at 5.63 GHz and 8.02 GHz, 

respectively. Figure 5 shows the simulation return loss of the 

antenna with varactors. It can be clearly seen from the figure 

that when varactor capacitance c from 0.8 pF to 2.0 pF, the 

two operating frequencies of the antenna are tuned from 5.34 

GHz to 5.45 GHz and from 7.65 GHz to 7.95 GHz. So, The 

frequency reconfigurable antenna is achieved. The frequency 

can be continuously adjusted by selecting suitable varactor. 
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4. CONCLUSION 
This paper proposes a miniaturized dual band frequency 

reconfigurable patch antenna that can operate at 5.63 GHz and 

8.02 GHz without loading varactor. The reconfigurable 

frequency of the antenna can be achieved by loading two 

symmetrically distributed varactors on the ground plane. The 

frequency adjustment ranges are from 5.34 GHz to 5.45 GHz 

and from 7.65 GHz to 7.95 GHz. The antenna is suitable for 

modern wireless communication systems with small size and 

compact structure. 
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