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Abstract – This paper presents a 2.45GHz wearable textile dipole antenna and wearable textile 
artificial magnetic conductor (AMC). The dipole antenna and AMC are made of denim jeans 
which have 1.67 dielectric constant, 0.67mm of thickness and 0.0019 of loss tangent. Simulated 
results with different position of textile dipole antenna are used to validate the performance of 
the AMC. The simulated return losses, together with the H-plane and E-plane, are presented. 
Keywords – Artificial magnetic conductor, Dipole antenna, loss tangent, dielectric constant. 
 
1.0 Introduction 

 
Wireless networks for body worn applications need small efficient antenna when working near to 

human body [1]. Generally, a textile antenna has a small gain due to the destructive interference 
between the antenna and its image. So, to remove the interference, a structure of the AMC is 
constructed and placed below of it. In this case, the interference between the antenna and its image 
would be constructive and consequently the antenna’s gain is increased [2]. Different position of 
dipole antenna above the AMC alters the performance of the antenna such as radiation pattern, return 
loss and gain. A dipole textile antenna and wearable textile AMC were investigated to reduce or 
eliminate the signal radiation in the area of the user, thus reducing signal absorption in tissue. 
 
2.0 Design and Consideration 

 
 The simulation is done using Computer Simulation Technology (CST) software. Figure 1(a) 

shows the proposed geometry of the unit cell of the AMC. The size of the proposed AMC is 50 mm x 
50 mm. It consists of a square patch of radiating element with 2.8 mm gap and full ground plane.  
Figure 1(b) shows that the reflection phases of the designed AMC. The resonance frequency of the 
AMC is at 2.45GHz which is reflection phase is equal to 'zero’. 
 
 
 
 
 
 
 
 
 
 
 
 

(a) (b)  
Figure 1: (a) Design structure of AMC, b) Reflection phase 

Figure 2(a) shows the structure of the textile dipole antenna. A SMA port is placed at the top of the 
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antenna. The width of the antenn
shows the S11 result for the dip
omnidirectional radiation pattern

 

(a)   
Figure2: (a) 
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3.0   Results and Disc
 
 In order to provide bett
loss (|S11|) for all cases. Figure 
figure, it shows that cases 3, 4 a
frequency slightly move upward
are about 1.1-1.5%.  Figure 6 pr
changed the direction of beam 
produces different direction of t
and vice versa.  

   

 
Figure 4: Layers of the design
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Figure 5: Return loss for all cases 
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Figure 6: (a) H-Plane, (b) E-Plane 
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 Table 1 shows the performance of different position of dipole antenna above the AMC. The 
table consists of return loss, realized gain, total efficiency and directivity for all cases. Total 
efficiencies, realized gain and directivity for case 1 and case 2 are lower compared to the other cases 
because the designs not resonate at 2.45GHz.  
 

Table 1: The performances of different position of ribbon antenna above the AMC 
Cases Return loss(dB) Realized gain (dB) Total efficiency 

(%)  
Directivity 

(dB) 
1 26.77 2.36 37 6.67 
2 21.76 4.4 47 7.7 
3 20.02 6.87 72 8.3 
4 17.04 8.75 72 10.14 
5 17.68 8.86 73 10.23 

 
4.0 Conclusions 
 
 This work demonstrates that fully textile antenna and AMC have strong potential to be used 
for transmission purposes in garments. The function of the AMC as a shielding for human body is 
successfully approved and the gain of the antenna with AMC is totally increased. Different position of 
the antenna above the AMC gives different direction of beam.  
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