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ABSTRACT: This paper deals with the variation of percentage bandwidth with the variation of periodicity of a two 
dimensional array of a Frequency Selective Surface (FSS). Five designs of Frequency Selective Surfaces are proposed 
which shows how the percentage bandwidth varies with the periodicity of FSS . Recognizable results are obtained by 
designing a FSS consisting of  a two dimensional array of rectangular patch of dimensions 30mm x 20mm. Slot 
dimensions and the patch dimensions are kept unchanged throughout all the five designs. Only the periodicity of the 
FSS is changed consecutively. It is noticed that if the periodicity of the FSS is kept 35mmX25mm then a percentage 
bandwidth of 55.20% is obtained, but when the periodicity of the FSS is made 31mmX21mm then the percentage 
bandwidth increases to 94.36%. The FSS designs and their results are been discussed in this paper. 
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I. INTRODUCTION 
 
An assembly of identical elements arranged in a one- or two-dimensional infinite array is known as a periodic surface 
[1].  A periodic array of patches on a dielectric substrate or apertures of regular or arbitrary geometries within a 
metallic screen is considered to be a Frequency Selective Surface (FSS). These frequency selective surfaces possess the 
property to reflect or transmit the incident electromagnetic radiation. So they can be used as filters of electromagnetic 
radiation and are also considered to be the wireless counterpart of electrical filters in microwave engineering [1-3]. 
From the past few decades numerous research works have been carried out on FSS [3-8]. Generally there are two types 
of frequency selective surfaces, the first one being aperture type FSS and the other is patch type FSS. If resonance 
characteristics is present in the periodic elements of the FSS then aperture FSS will exhibit total transmission at 
frequencies near resonant frequencies, while the patch FSS will exhibit total reflection. Thus aperture type FSS is used 
as band pass filter whereas patch type FSS is used as band reject filter [4].  For more efficient use of reflector antennas 
in satellite communication FSSs are used to reduce the weight of the satellite as well as to increase the lifetime of the 
satellite. It also protects the RADAR system by using radomes. FSSs are also used in electromagnetic shielding 
applications. In home appliances such as microwave oven, the window screen is made of FSS which blocks the harmful 
microwave radiations and passes the harmless visible spectrum. Without disturbing the aero dynamical properties of 
airborne objects such as rockets, missiles, etc, conformal FSS can be mounted on them [5]. Wide band frequency 
selective surfaces are used in microwave and optical communication systems [6]. There are several techniques that 
have been proposed for the analysis and design of the frequency selective surface. In this paper the designs and 
simulations of the proposed FSS is done by Ansoft Designer V2.2. 

II. RELATED WORK 
 

Primarily the FSS structure consists of two dimensional arrays of rectangular-shaped patches. The dimension of the 
patch is 30mm X 20 mm as shown in fig1 . The patches are considered to be present on one side of a thin dielectric slab 
and the copper coating on the other side of the slab is completely removed. Slot of dimensions are introduced as shown 
in fig1.  
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Periodicity is defined as the distance between the center of the two consecutive patches both in horizontal and vertical 
directions. In fig2 “a” is the periodicity in the horizontal direction and “b” is the periodicity in the vertical direction.  
The dielectric constant is taken to be 2.8 (Acrylic sheet) and height of the dielectric is taken to be 1.6mm. Now keeping 
all these parameters constant the periodicity of the FSS is varied from 35 mm to 31 mm in the horizontal direction and 
25 mm to 21 mm in the vertical direction consecutively in a decreasing manner and the transmission characteristics is 
studied. The variation of periodicity in both the horizontal and vertical direction is tabulated in table 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

III. RESULTS AND DISCUSSIONS 
 

The transmission characteristics of the designed FSSs are studied and the simulated observations are tabulated in Table 
1. The transmission characteristics of the proposed FSSs are shown in fig 3-7. 

Fig. 1. Proposed FSS structure 

Fig 2: 4 unit cells of FSSs showing periodicity in both 
horizontal and vertical directions. 

Fig 2: 4 unit cells of FSSs showing periodicity in both 
horizontal and vertical directions. 
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For the FSS with periodicity 35mmX25mm, the resonant frequency is obtained at 4.42 GHz as shown in Fig 3. The 
percentage bandwidth obtained for this FSS is 55.20%. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When the periodicity is decreased to 34mmX24mm, the resonant frequency is obtained at 4.32 GHz as shown in Fig 4. 
The percentage bandwidth obtained for this FSS is 61.80%. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When the periodicity is further decreased to 33mmX23mm, the resonant frequency occurs at 4.18 GHz as shown in Fig 
5. The percentage bandwidth obtained for this FSS is 69.37%. 
 
 
 
 
 
 
 

Fig 3: Transmission characteristics of FSS 1. 

Fig 4: Transmission characteristics of FSS 2. 
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Further decreasing the periodicity to 32mmX22mm, the resonant frequency is obtained at 3.94 GHz as shown in Fig 6. 
The percentage bandwidth obtained in this case is 77.41%. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For the FSS with periodicity 31mmX21mm, the resonant frequency is obtained at 3.55 GHz as shown in Fig 7. The 
percentage bandwidth obtained for this FSS is 94.36%. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 5: Transmission characteristics of FSS 3. 

Fig 6: Transmission characteristics of FSS 4. 

Fig 7: Transmission characteristics of FSS 5. 
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IV. CONCLUSION 
 

From the obtained simulated results it has been observed that the FFS with the lowest periodicity, i.e , 31mmx21mm 
possesses the largest bandwidth  while the FSS with largest  periodicity, i.e, 35mmx25mm possesses the smallest 
bandwidth among all the five proposed designs of  FSS. FSS with periodicity 35mm x 25mm possesses a percentage 
bandwidth of 55.20%, but when the periodicity is decreased to 31mm x 21mm in FSS 5 the percentage bandwidth is 
enhanced up to 94.36%. Hence it can be concluded that FSS with larger periodicity possesses smaller bandwidth and 
vice-versa. Also the resonant frequency decreases with deceasing periodicity.  
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FSS Periodicity Lower cut off 
frequency(in 

GHz) 

Higher cut off 
frequency(in 

GHz) 

Resonant 
frequency(in GHz) 

%Bandwidth 

1 35mmx25mm 3.22 5.66 4.42 55.20% 
2 34mmx24mm 3 5.67 4.32 61.80% 
3 33mmx23mm 2.80 5.70 4.18 69.37% 
4 32mmx22mm 2.50 5.55 3.94 77.41% 
5 31mmx21mm 2.05 5.40 3.55 94.36% 

TABLE 1. 
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