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ABSTRACT 

In this paper, a single-layer bandstop Frequency Selective 

Surface (FSS) is proposed for Wireless Local Area Networks 

(WLAN) Applications. The unit cell of the proposed FSS 

consists of a modification in a square patch element by the 

insertion of triangular shaped slots. The designs demonstrate a 

wide 3.8 GHz stopband in the WLAN frequency range. 

Moreover, it shows angular stability at various angles of 

incidence up to 40º.      
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1. INTRODUCTION 
Frequency Selective Surfaces (FSS) can be defined as a 2D 

planar periodic array structure of identical elements, mainly 

used for filtering purpose. These elements can be of aperture 

type, patch type or an array of all-dielectric elements. The 

FSS structure can exhibit bandstop or bandpass 

characteristics, which depends primarily on the type and the 

geometry of the structure in one period called unit cell [1], 

[2], [3], [4]. 

FSS have been investigated and studied by several researchers 

over the years for a wide variety of applications, particularly 

in microwave and communications applications. One of its 

main uses is the integration with antennas systems acting as 

radomes and subreflectors, the latter is applied to separate 

electromagnetic waves into different frequency bands. These 

applications also includes bandpass and bandstop spatial 

filters, absorbers, artificial electromagnetic bandgap materials, 

uses as superstrate of antenna or antenna array to enhance the 

directivity and gain [5], [6], [7]. Currently, FSS with 

polarization independent, angular stability, and multiband or 

wideband characteristics (transmission or reflection), has 

received special attention [8], [9], [10].  

UWB systems require UWB FSS for broadband shielding due 

its short pulse transmission and high data rate [8].  

In this paper, a single-layer bandstop FSS providing a wide 

bandwidth of 3.80 GHz approximately, from 2.25 GHz to 

6.05 GHz with resonance frequency at 5.25 GHz, for a 10 dB 

insertion loss reference level, is proposed. A structure of the 

element in the unit cell provides a good angular stability and 

similar transmission characteristics for both X-polarized 

electric field (TE Mode) and for Y-polarized electric filed 

(TM Mode) for a normal incidence.    

 

2. FSS STRUCTURE  
The proposed structure is a simple modification of 

conventional square patch. The element geometry used as unit 

cell for the proposed FSS structure is shown in Figure 1, and 

the design of the FSS element starts with a traditional square 

patch geometry shown in Figure 2(a). Adding four triangular 

shaped slots to the square patch it will obtain a structure 

called intermediate element shown in Figure 2(b), and then 

adding more four triangular shaped slots to the intermediate 

element, it will obtain the proposed element for the FSS 

structure.  

The process uses four isosceles triangles slots to obtain the 

intermediate element, and from this more four isosceles 

triangles slots, these new slots use as a measured of one side 

the average value for the first one base (the biggest side), and 

are connected to obtain this new element.  

 

Fig 1: A unit cell of the proposed FSS structure. 

 

Fig 2: A unit cell of the: (a) square patch and (b) the 

intermediate element. 
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As shown in Figure 1, the periodicity is Tx = Ty = 24.0 mm 

and this value was used as periodicity for all elements in 

Figure 2 too. A traditional square patch with side equals to 

22.0 mm (22.0mm X 22.0mm) can be seen in Figure 2(a). The 

FSS structure is mounted on a dielectric substrate with 

relative permittivity of 10.2 with dielectric loss tangent of 

0.0035 and the thickness dielectric substrate is 1.28 mm. All 

the dimensions of the triangular shaped slots can be seen in 

details in the Figure 3, for both intermediate and proposed 

elements. 

 

  

Fig 3: Dimensions of the slots: (a) intermediate element 

and (b) proposed FSS structure. 

3. RESULTS 
To investigate the performance of the proposed FSS in terms 

of transmission characteristics, the structure was simulated 

using Method of Moments (MoM), and the results are 

presented in Figures 4 – 6. In Figure 4 can be observed a 

transmission characteristics for proposed FSS structure with 

resonance frequency at 5.25 GHz (-53.28 dB), it has a 

bandwidth equals to 3.80 GHz, from 2.25 GHz to 6.05 GHz, 

for a 10 dB insertion loss reference level. In Figure 5 is shown 

the results, in terms of transmission coefficients, for both TE 

and TM modes. It is possible to observe identical results for 

both modes, that is, polarization independence. 

 

Fig 4: Obtained transmission coefficient for the proposed 

FSS. 

 

Fig 5: Transmission coefficients for TE mode and TM 

mode for the proposed FSS. 

In Figure 6 is shown the transmission characteristics for the 

proposed FSS for different angles of incidence. In this case, it 

is possible to observe a good angular stability, for a 10 dB 

insertion loss reference level, from 0º up to 40º.   

The proposed FSS can be used in many WLAN applications, 

and it has very attractive characteristics, such as good angular 

stability. Several frequency channels used in WLAN are 

within the bandwidth obtained for the proposed FSS: 2.4 GHz 

(IEEE 802.11b/g/n), 3.65 GHz (IEEE 802.11y), 4.9 GHz 

(IEEE 802.11j), 5 GHz (802.11a/h/j/n/ac) and 5.9 GHz (IEEE 

802.11p).  
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Fig 6: Transmission coefficients for different angles of 

incidence for the proposed FSS. 

 

4. CONCLUSION 
A compact single-layer bandstop FSS is proposed in this 

paper. A simple modification on a traditional square patch 

FSS was made, triangular shaped slots was inserted into it. 

This process makes it possible to obtain a structure for WLAN 

applications only. This FSS structure has the advantage of 

polarization independent for a normal incidence, angular 

stability and wideband with WLAN frequency applications. 

An investigation with the proposed structure in a multilayer 

format can be made to observe the behavior in terms of 

transmission and reflection coefficients and its bandwidths. It 

can also be investigated a new or different (with other 

dimensions) format for the slot used in the proposed structure.  
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