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Abstract—Currently, antennas integrated in clothing are particularly interesting because they 

can employ conductive elements which are already in garments. Therefore, this study is spent 

on the design of a single-band textile antenna for WLAN applications. Its single-band is fed by 

a coplanar waveguide (CPW) configuration. The proposed antenna structure is produced from 

cotton fabric and operates in the 2.3 to 2.4 GHz band, at bands of 2.4 GHz, respectively, which 

cover the 2.4  GHz WLAN operating bands. The antenna looks like a double G form. The aim 

is creating two different paths for the current traversing the strips and thus creating same  

resonant  mode  depending on the electrical lengths of the strips. ADS Advanced Design 

Software was used to design and simulate the structure. Moreover, performances in terms of 

radiation pattern and gain are presented and discussed. 
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I.  INTRODUCTION 
 
Nowadays, wireless communication systems need a simple structure of antennas, wide 
bandwidth and low cost. Furthermore, textile antennas [1-4] have taken a lot of attention during 
the last years due to the growing interest in portable electronics besides the rapid progress in 
wireless applications [5]-[6]. Currently there is a great interest in the use of the coplanar 
waveguide (CPW) to protect the human body against the backward radiation and improve 
performance of antennas such as gain, quality factor, shapes and dimensions. Antennas 
integrated on textiles are particularly interesting because of the conductive elements already 
available in the clothes [7]-[8]. Nevertheless, the problem of antenna design increases when 
the number of operating frequency bands grows. Until now, many antenna designs with 
improved dual- or multiband operation capabilities to satisfy the IEEE 802.11 WLAN were 
studied and presented [9]. Among these antennas, monopole CPW-fed antennas have especially 

received great interest than others because of their potential in providing many features such 
as the simple structure of a single metallic layer and easy integration. Nevertheless, for the 
available CPW-fed antenna design capable of single-band operated for WLAN system, some 
of them are with a complex structure and some are large in antenna sizes [10]. Further to this 
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trend, a single-band textile antenna using Shield it as electro-textile is presented in this study. 
We propose a CPW double G-shaped planar monopole antenna operated at single-band for 
wireless local area network (WLAN) applications. The geometry parameters of the proposed 
antenna, like that the dimensions of the double G-shaped strips structure, the sizes of the 
coplanar ground planes and the spaces between the ground plane to either the double G-shaped 
strips, were all optimized using CST to obtain well single-band operation. 
 
 
II. SINGLE-BAND DOUBLE-G TEXTILE ANTENNA 

 
 

Fig. 1 shows the geometrical configuration of the proposed antenna using as substrate a 

textile type "cotton" and as metal part an electro-textile type "Shield it". The antenna geometry 

is based from the letter G which is duplicated so that it results in a symmetrical structure. A 

50Ω CPW transmission line is used for feeding the antenna; it consists of a signal strip 

thickness of 1.8 mm and a gap distance of 0.2 mm between the coplanar ground plane and the 

single strip. 

 

 

 

 

 

 

 

 

 

 

Fig. 1.  Geometry of the single-band textile antenna. 

The double G antenna is fed using a coplanar waveguide (CPW) configuration for obtaining 

single-band operation. Then, to get the two resonances frequency, we must adjust the lengths 

of the folded bands. The aim is creating two different paths for the current traversing the strips 

and  thus creating two resonant modes depending upon the lengths of the strips. The CPW feed 

configuration ensures 50Ω input impedance by controlling the dimensions of the supply line 

and the slots. The antenna is etched on a cotton substrate having a permittivity of 2.45 and a 

loss tangent of 0.047. Shield it electro-textile is the metallic elements with high conductivity 

and low loss. The antenna is symmetrical respecting the longitudinal direction. The ground 

planes with the same size are placed symmetrically on each side of the CPW line. The antenna 

dimension, optimized for operations at 2.4 GHz, is presented in Table I below. 

 



Indian Journal of Emerging Electronics in Computer Communications 
Vol.4, Issue 1 (2017) Page.608-612 

ISSN: 2393-8366 
 

610 
 
 

 

TABLE I. ANTENNA DIMENSIONS 

 

Parameters 
Value 

(mm) 

A 24 

B 9 

C 27 

D 15 

E 9 

F 10 

G 2 

H 2 

I 3.8 

J 0.2 

K 25 

M 12.9 

 

The antenna was simulated using CST software. Simulation results are presented in Fig. 2. 

The return loss curve of Fig.2 shows that we cover two frequency bands for WLAN 

applications. The frequency band is from 2.3 to 2.4GHz. 

 

 

Fig. 2.  Simulated return loss S11 of the double G textile antenna. 

 
 

As illustrated in Table II, the gain obtained at the 2.4GHz frequency band is approximately 

1.9 dB, and the directivity is 2.61 dBi. 

 

 

 

 



Indian Journal of Emerging Electronics in Computer Communications 
Vol.4, Issue 1 (2017) Page.608-612 

ISSN: 2393-8366 
 

611 
 
 

 

TABLE II.    REALIZED GAIN AND DIRECTIVITY 

 

Frequency 

(GHz) 
2.4 

Realized Gain 

(dB) 
1.9 

Directivity 

(dBi) 
2.61 

 

 

2.4 Ghz 

Fig. 3. Surface current distribution of the CPW double G antenna at 2.3 GHz. 

 

Fig.3 shows the CST-simulated current distribution of the proposed antenna at frequency 

bands of interest 2.3 GHz. The resonance at 2.4 GHz is largely due to the inner strips of the G 

antenna around it resonating, while the upper strips fundamentally resonate at the upper 

frequency band. 

 

III. CONLUSION 
 

A CPW double G-shaped planar monopole antenna textile has been designed and studied. 

This antenna of single band type is designed to be integrated into garments. It is able to provide 

sufficient bandwidth impedance and radiation patterns suitable for WLAN systems. 

Performance in terms of return loss, realized gain and unidirectional radiation were also 

obtained for the operating frequencies. The performance of the integrated antenna is 

significantly superior to that of a microstrip patch antenna. We note that the double G textile 

antenna is flexible, compact size, low cost and easy to integrate into clothing for people. For 

future work, we will bend this textile antenna with clothes in order to see its features when the 

user moves. Studies are currently underway. 
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