
 

 

Dimensions - (L=W=40mm, Wp=Lp= 38 mm, s=11.7mm, g=14mm, 
r=3mm, width of the slot is 1.5mm. 

 
 

I. INTRODUCTION 

In current scenario of antenna development, the need of 
small size multifunctional antenna is on the rise. However the 
size reduction causes the poor antenna performance such as 
low gain and efficiency [8],[9]. The advantage of 
reconfigurable antenna is that the antenna volume can be 
reused by reconfiguring the antenna to operate in different or 
multiband; thus reducing the overall size. A reconfigurable 
antenna can be used for various surveillance and military 
communication by dynamically selection of bands via RF 
switches such as PIN or Varactor diode. For simulation, PIN 
diode can be modeled using RLC sheet [1]. When diode is in 
forward or ON state, it behaves like a resistor and in OFF 
state, work as a capacitor. A reconfigurable antenna has more 
advantages in terms of increasing antenna capabilities by 
tuning its performances [2-7]. The designed antenna operates 
in five bands which are tunable in the range of 8 to19GHz. 
This will eliminate the need to increase the dimensions or 
coverage area.  

II. ANTENNA ANALYSIS AND DISCUSSION 

This paper presents a novel small size antenna with 
reconfigurable multi-bands. The presented antenna is 
designed on Roger RT/Duroid 6010 substrate with the 
dielectric of 2.2 and the thickness of 1.27mm and the tangent 
loss of 0.0023. Antenna consists of 8 switches. For all the 
switch combinations, the return loss S11 is < -10dB as 
specified in fig. 3-7. Antenna is designed for the tunable 
frequency but, antenna is having good characteristics for 11 to 
14.5 GHz range. The following graphs are for the central 
frequency of 14.1 GHz and the operating frequency bands are 
specified in Table.1.  

Index Terms — Reconfigurable antenna, multiband antenna, slot antenna, probe feed antenna. 

Dimension wise, the proposed 40 x 40mm antenna is small 
as compared to the traditional ones. Fig. 1 shows the 
schematic of antenna. This antenna is excited by a 50Ω probe 
feed at the center of the patch. The maximum return loss of 
the antenna is -37.7dB in the frequency band of 12.8-
13.2GHz with the efficiency of 88%. The widest bandwidth 
of the antenna is 1280MHz with a return loss of -31.78dB in 
the frequency range of 10.36-11.64GHz for Band 5 when 
switches 1,2,3 &4 are open (ref fig 2(d)). The radiation 
patterns of the antenna for the different switching 

Figure 1.  Proposed Structure of Antenna. 
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combinations are shown in fig. 8-12. For all the switching 
combinations, the efficiency ranges from 0.80 to 0.90. 

TABLE. 1  SIMULATION RESULTS OF ANTENNA

 
Fig. 3 Return loss (All switches are closed (fig 1(a))) 

 
Fig. 4 Return loss (All switches are open (fig 2(a))) 

 

Fig. 5 Return loss (Switches 1, 2, 5 & 6 are open (fig 2(b))) 

        
Fig. 2  Antenna structure with different switching combinations 

 

 
Fig. 6 Return loss (Switches 1 &2 are open (fig 2(c))) 

 
Fig. 7 Return loss (Switches 1, 2, 3 & 4 are open (fig 2(d))) 

Switch 
Position 

Frequency 
Range(GHZ) 

Bandwidth 
(MHz) 

Return 
Loss 
(dB) 

Efficiency 

All switches 
are closed 

18.1-18.9 770 -20.1 0.80 

 
All the 

switches are 
open (Fig. 2a) 

10.2-11.17 
12.17-12.38 
12.77-13.15 
14.15-14.57 
15.5-15.73 
16.16-16.5 

970 
210 
380 
420 
230 
340 

-21.1 
-16.1 
-17.5 
-21.9 

-12.79 
-16.2 

 
 

0.87 

 
Switches 1,2, 

5 & 6 are open 
(fig. 2(b)) 

8.13-8.8 
12-12.17 
13.66-14 

14.4-14.66 
15.5-15.7 
16-16.38 

18.1-18.84 

740 
380 
200 
250 
350 
170 
640 

-11.2 
-12.1 
-15.9 
-16.6 
-12.9 
-15.2 
-11.0 

 
 
 

0.87 

 
Switches 1& 2 

are open 
(fig. 2(c)) 

10.4-11 
12.9-13.2 

13.6-13.85 
14.4-14.6 
17.9-18.3 

600 
200 
250 
200 
400 

-16.56 
-16.67 
-14.7 
-15.5 
-12 

 
 
 

0.86 

 
Switches 1,2, 

3 & 4 are open 
(fig. 2(d)) 

10.36-11.64 
12.8-13.2 

14.63-14.42 
15.4-15.6 
16-16.25 

17.96-18.53 

1280 
400 
210 
200 
250 
570 

-31.78 
-37.4 
-18.2 
-17 

-14.5 
-13.6 

 
 
 

0.88 
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Fig. 8 Radiation Plot (All switches are closed (fig 1(a))) 

       
Fig. 9 Radiation Plot (All switches are open (fig 2(a))) 

        
Fig. 10 Radiation Plot (Switches 1, 2, 5 & 6 are open (fig 2(b))) 

       
Fig. 11 Radiation Plot (Switches 1 &2 are open (fig 2(c))) 

          
Fig. 12 Radiation Plot (Switches 1, 2, 3 & 4 are open (fig 2(d))) 

III. CONCLUSION 
 

A novel small size reconfigurable multiband antenna is 
designed and simulated using HFSS software [12]. The 
presented antenna is covering the range of x-Band (8-12GHz) 
and Ku-Band (12-18GHz). The operating frequency ranges 
are providing the acceptable reflection coefficient, s11< -
10dB, the VSWR ranging from 1.21-1.93(VSWR< 2) in the 
operating bands and the efficiency > 80 % in all the cases. 
However, the need of this structure is to optimize and removal 
of the notch-bands to expand the radiating band. Our future 
work is to optimize the antenna performance with less 
switches and to remove the undesired notch-bands of the 
antenna. 
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