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Abstract 
               
          This paper illustrates the design and competence investigation of a novel conformal super wide 
band (SWB) wearable textile antenna. The design of this flexible antenna is employed on a material 
named Dacron fabric whose substrate permittivity is 3. This antenna occupies a bandwidth of almost 35 
GHz and ranges between frequencies from 1.76 GHz to 36.80 GHz. The designed antenna is bended at 
different angles to study its conformal nature in terms of return loss and radiation characteristics. 
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1. Introduction 

          The appearance of wearable intelligent textile systems revealed the necessity for WBAN (Wireless 
Body Area Network) system to provide standalone outfit in recent years. This network enables wearable 
computer devices to interact with each other and exchange digital information using the electrical 
conductivity of the human body as a data network [1]. The antenna is a fundamental part of wireless 
body area networks. Textile antenna is one of the most fascinating and cutting edge research areas of 
modern era. It provides a wearable interface which permits monitoring of the operator life signs and 
activity, as well as environmental parameters (e.g. temperature, position) [2]. This antenna does not 
disturb the movement of the wearer as it is light weight and flexible. The radiation efficiency, cost-
effectiveness, ease of system integration and immunity to performance degradation are also the factors to 
consider while designing this antenna [3]. In case of wearable antennas it is quite difficult to have a flat 
antenna surface. Therefore, the designed antenna should be such that, even if the antenna is bent 
frequently, it should operate properly [4].  
 
         UWB antennas for body-centric wireless communications as well as the bending effect of these 
antennas have been presented extensively in the open literature recently [5-6]. But very few people have 
discussed about SWB antennas, especially about the consequences of bending on antenna for SWB body 
area networks. There are several definitions of bandwidth circulated among the antennas and propagation 
society; the two definitions, that most frequently used, are the percent bandwidth and the ratio bandwidth. 
The ratio bandwidth is defined as follows: BR = BW / fL; Where BW is the nominal bandwidth defined by 
BW = fH – fL Here, fH, fL are the maximum and minimum frequency at -10 dB, respectively, BR is the ratio 
bandwidth, commonly noted as BR = R: 1, where R is the ratio defined as R= fH/fL. The term SWB is used 
to indicate a greater bandwidth than a decade bandwidth that is it is often used for describing a ratio 
bandwidth of 10:1 or larger. [7] The operating frequency of our designed antenna is 1.7 GHz to 36.8 GHz 
which exhibits a ratio bandwidth of 21.64:1. Therefore this antenna can be considered to be a super wide 
band (SWB) antenna. 
         This paper presents a unique design of a wearable Super Wide Band (SWB) textile antenna realized 
on a Dacron fabric material with substrate permittivity, εr = 3. Here, woven copper thread is used as the 
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          Fig. 5 shows the comparison of Azimuth pattern at different frequencies for conformal Super Wide 
Band textile antenna. Here, Fig. 5 (a, b, c) depict the radiation pattern of the antenna at 30, 50 and 80 
degree bending respectively. At lower frequencies such as 5 GHz, the pattern is almost Omni-directional 
for each of the bending angles whereas it gets deviated as we keep increasing the frequency. The radiation 
pattern at 20 GHz becomes somewhat distorted from that of 5 GHz frequency for every different bending 
angles. At 34 GHz, we observe a noteworthy deformation of the radiation pattern in comparison to that at 
the lower frequencies irrespective of bending. Bending does not affect the radiation pattern except a slight 
variation of the main lobe magnitude. Therefore, conformal characteristics don’t seem to have much 
impact on the radiated power beam. a complete distortion of the radiation patterns at higher frequency 
helps us to deduce that at increasing frequencies, the radiation pattern of the antenna gets deviated from 
the Omni-directional characteristics of the circular disc monopole textile antenna. However, bending of 
the antenna at various angles hasn’t got much influence on radiation pattern at any frequency. 
 
4. Conclusion 
                
             The primary focus of this paper is to introduce a compact yet conformal antenna for wireless 
body area network applications and to study the conformal characteristics of the proposed antenna. It has 
been observed that bending along with increasing frequencies have a great impact on the designed 
antenna’s impedance matching and return loss. From comparison of S-parameter simulated result for 
different angles of bending, conclusion can be drawn that bending does not hamper the super wideband 
characteristics of the antenna, however, at higher frequencies, bending causes a little impedance mismatch 
which results in a fluctuation of the return loss though it does not have much adverse effect on the overall 
performance of the antenna. From the study of radiation pattern (azimuth) of conformal SWB textile 
antenna at different frequencies, it is found that the patterns remain unchanged with different angles of 
bending whereas they get deviated from being Omni directional with increasing frequencies. This 
indicates that the proposed antenna suits well to demonstrate the super wideband characteristics even at 
conformal state and is suitable for current /future SWB communication applications. 
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