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ABSTRACT 
The design and analysis of a T-Stub U-Slot Frequency Reconfigurable 

Notch band antenna is considered in the present work using Coplanar 
Waveguide feed network for an efficient power transfer to improve the 
bandwidth characteristics of the antenna. The designed antenna has a 
dimension of 24X21X1.6 mm with FR4 substrate having a permittivity of 
4.4. The proposed antenna consists of a T-Stub and U-Slots which are used 
to enhance the performance characteristics of the antenna. The 
reconfigurability is achieved by placing PIN diodes at T-Stub and U-Slots of 
the antenna design. The designed antenna is more suitable for WLAN, Wi-
Fi, LTE and Bluetooth applications. Simulation results are obtained using 
CST tool and the same are presented at the end.

  
1. INTRODUCTION 
 
Generally, a single antenna provides limited resonant frequencies, single band of operation with limited gain in 

the present scenario. In order to overcome the single band frequency of operation and limited gain, frequency 
diversity with multi resonant characteristics from single antenna is essential for the above said applications. In view 
of this, in the present work, T-Stub U-Slot frequency reconfigurable antenna is designed and its parametric analysis 
is evaluated.  Researchers designed various multiple band antennas to addresses different wireless communication 
applications such as GPS, GSM, PCS, UMTS, Bluetooth, LTE, Wi-Fi and WLAN etc [1], [2], [3], [4], [5], [6]. 

Usage of greater number of wireless platforms will have frequency bands and diversity problems. In this paper, 
three PIN diodes are used to attain frequency reconfigurability. PIN diodes are utilised for high power handling 
capability, very less driving voltage and low cost. The parametric analysis of T-Stub U-Slot notch band [7] frequency 
reconfigurable antenna is carried out by varying three important parameters namely, width of the feed (Wf), width 
of the T-stub (T3) and length of the U-slot (S1) and the results are presented at the end. 
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2. ANTENNA DESIGN 
 
The antenna is constructed on FR4 substrate material with permittivity 4.4 and loss tangent 0.02. the 

dimensions of the antenna are calculated based on the dielectric constant of the substrate material, resonant 
frequency and impedance with respect to 50 ohms. The design related mathematical formulation is presented in this 
section with list of parameters. In the patch antenna basic architecture, the physical dimensions of the radiating 
element are replaced by the dimensions equivalent values obtained. Corresponds to an effective dielectric medium 
which replaces the existed permittivity of the material. The effective permittivity is different for CPW structures [8], 
[9], [10] when compared to the microstrip line configuration. It can be expressed as  

 

                                       (1) 
 

Where W= width of the centre conductor, h = thickness of substrate, G = the gap between the signal conductor 
and ground and K= W/(W+2G)                                                                                                      (2)    

  
CPW line has the characteristic impedance which can be expressed in terms of elliptic function of the 1st kind 

K(k) as 
 

𝑍𝑍0𝐶𝐶𝐶𝐶𝐶𝐶 = 20𝜋𝜋
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𝐾𝐾(𝑘𝑘)                          (3) 

 
Where K’ = √1-K2 and K’(K) = K(K’)                 (4) 
 
The ratio of K’(k) and K(k) is expressed by  
 

            (5) 
    

 
Figure 1: Dimensions of Basic model of a CPW Fed T-Stub & U-Slot Notch band Antenna 
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Table 1: Dimensions of Basic Antenna 
S.No Parameter Dimension in mm Parameter Dimension in mm 

1 Ws 21 T2 11.9 
2 Ls 24 T3 2 
3 Wf 3.4 G1 7.3 
4 FL 9.5 G2 8.4 
5 T1 16 S1/S2 3/2 

 
3. RESULTS AND ANALYSIS 
 
The parametric analysis of the proposed antenna is accounted with respect to the patch, feed and ground plane. 

Fig.2 shows that the parametric analysis of the feed width of the antenna Wf is varied from 3.2 to 3.8 mm and the 
simulated results for the change in Wf are shown in table 2. It is fixed at 3.2 mm since the fundamental resonant 
frequency is at 3 GHz and second resonating band is from 5 to 8.8 GHz. When the value changed to 3.4 mm , the 
fundamental resonant frequency is shifted back to 2.9 GHz and second band is from 6 to 8 GHz. This second band is 
not covering any services. When the value changed to 3.6 mm, the fundamental resonant frequency is at 3.8 GHz and 
second band from 5.3 to 9.5 GHz. Fig.3 represents the reflection coefficient for change in the width of the T-stub T3 
is varied from 2 to 3 mm and the simulated results for the change in T3 are shown in table 3.  The optimum dimension 
is fixed at 2 mm because fundamental resonant frequency is at 3 GHz and second resonating band is from 5 to 8.8 
GHz. Fig.4 shows the length of the U-slot antenna S1 is 3 mm, and the simulated results for the change in S1 are shown 
in table 4. The designed antenna is showing optimum performance since the resonant frequency is at 3 GHz and 
second resonating band is from 5 to 8.8 GHz. 

 

 
Figure 2: Reflection coefficient for change in Wf 

 
Table 2: Simulated results for change in wf the Proposed Antenna 

Width of the Feed (Wf) 
(mm) 

Fundamental Resonating 
frequency (GHz) 

Second 
Resonating 

Band  
(GHz) 

Bandwidth 
(GHz) 

Notch band 
(GHz) 

3.2 2.9 6 - 8 2 2.54 (2.96 - 
5.5) 

3.4 3 5 - 8.8 3.8 1.99 (3.01 – 
5) 
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3.6 3.8 5.3 - 9.5 4.2 1.95 (3.35 - 
5.3) 

3.8 3.6 4.9 - 9.8 4.9 1.2 (3.7 - 
4.9) 

 

 
Figure 3: Reflection coefficient for change in T3 

 
Table 3: Simulated results for change in T3 of the Proposed Antenna 

Width of the T-
stub 

T3 (mm) 

Fundamental Resonating frequency 
(GHz) 

Second 
Resonating 

Band  
(GHz) 

Bandwidth 
(GHz) 

Notch band 
(GHz) 

2 3 5 - 8.8 3.8 1.9 (3.1 – 5) 
2.4 3.45 5.1 - 9.2 4.1 1.64 (3.46 - 

5.1) 
2.8 3.65 5.7 - 9.3 3.6 2 (3.7 - 5.7) 
3 3.8 5.9 - 9.6 3.7 1.6 (4.3 - 5.9) 

 

 
Figure 4: Reflection coefficient for change in S1 
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Table 4: Simulated results for change in S1 of the Proposed Antenna 
Length of the u-slot 

(S1) (mm) 
Fundamental Resonating 

frequency (GHz) 
Second 

Resonating 
Band  
(GHz) 

Bandwidth 
(GHz) 

Notch band 
(GHz) 

3 3 5 - 8.8 3.8 1.9 (3.1 – 5) 
2.8 2.75 5.4 - 8.5 3.1 2.55 (2.85 - 

5.4) 
 

2.4 2.5 4.7 - 9.1 4.4 2.2 (2.5 - 
4.7) 

2 2.4 4.6 - 9.6 4.7 2.2 (2.4 - 
4.6) 

 
4. CONCLUSION 
 
A compact T-Stub U-Slot frequency reconfigurable antenna with notch band for WLAN, Wi-Fi, LTE and Bluetooth 

applications is presented in this paper.  Parametric analysis is done on the width of the feed (Wf), width of the T-stub 
(T3) and length of the U-slot (S1) to get the optimised performance characteristics of the designed antenna. From 
the results, it is clearly showing that, Wf is fixed at 3.2 mm, T3 is showing better results at 3 mm and S1 is giving 
optimum results at 3 mm. The designed T-Stub U-Slot notch band frequency reconfigurable antenna is operating in 
the dual band with narrow bandwidth at fundamental resonant frequency and wide bandwidth at second resonant 
frequency which covers almost all the applications in the Ultra-Wide band range. 
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