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Abstract- Two different types of novel FSSs, resonating at multi frequencies are designed and investigated using MOM 

and verified with experiments in this paper. The proposed FSSs are made up of periodic array of patches with different 

types of slots. It is found that the first structure provides dual broadband and the second one provides multiband with 

reasonable bandwidth. Excellent agreements between the measured and simulated results are demonstrated. Theoretical 

investigations are done by using ANSOFT Designer® software. Percentage Bandwidth is also remarkable.  
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I. INTRODUCTION

Frequency Selective Surfaces (FSSs) have been the subject of intensive investigations for their widespread 

applications for more than four decades [1-4]. Frequency selective surfaces are generally consists of periodically 

arranged metallic patches of arbitrary geometries or their complimentary geometry having aperture elements similar 

to patches within a metallic screen, and these surfaces exhibit total reflection or transmission for the patches and 

apertures respectively [5-6]. Accordingly, these FSSs can be applied as antenna reflectors, radomes, absorbers, high 

impedance surfaces, electromagnetic band-gap materials, and electromagnetic shields in the microwave and 

millimeter –wave regimes. Early research concentrated on multi concentric elements such as ring and square loop to 

construct multiband FSS [7-8]. Usually, the array of elements which has a simple shape will produce a single 

resonance response. Two FSSs cascaded on complementary surface layers was discussed in [9].  To obtain a multi 

band frequency response there are many methods such as Combined elements, Complex elements (fractal elements), 

multilayered FSS, and the combination of several  of those techniques [10-13]. FSS is also mainly used to reduce the 

volume and improve the capability of  anti- jamming of some multiband electronic systems. The increasing demands 

on multi functionality of antennas and filters for communications and detections requires an FSS with multiband 

requirements. In this paper two different types of FSSs made up of patches with different type of slot design (Fig.1) 

and (Fig.3) are considered. 

                                                                              II. DESIGN OF FSS 

Basic structures of the two proposed FSSs are presented in Fig.1. to Fig.4. Each rectangular patch on the FSS 

structure is of size 10mm × 15mm. From this patch, a slot has been cut out. The shape of the slots are shown in 

Fig.1. and Fig.3. The periodicity in x direction is taken 15mm and the periodicity in y direction is taken 20mm for 

both the FSSs . The copper coating of the back side of the P.T.F.E substrate has been removed completely. Its 

relative dielectric constant is 2.4. Width of the substrate has been taken very thin (0.8mm) to avoid loading 

effects[15]. All other dimensions are shown in Fig.1 to Fig.4. 
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Figure 1. Structure of the proposed first FSS unit cell (not in proper scale). 

                        Figure 2.  Structure of the two dimensional periodic array of the proposed FSS of  figure.1. (not in proper scale). 
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Figure 3. Structure of the proposed second FSS unit cell (not in proper scale). 

Figure.4. Structure of the two dimensional periodic array of the proposed FSS of fig.3 (not in proper scale). 

                                                                            III. MEASUREMENTS 
Transmission tests for the FSSs were performed at the C, J and X bands using a standard microwave test bench. The 
FSS was placed between the transmitting and receiving horn    antennas. The transmitting horn antenna was 
connected to an Agilent microwave source. The receiving horn antenna was connected to an Agilent Power meter. 
Different horn antennas were used for the frequency ranges of 5 -16 GHz. Measurements were made in the frequency 
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range of 5 to 16GHz with an interval of 0.1GHz for the incident waves with angles zero degree to the normal. From 
these measured data normalized transmitted electric field versus frequency were plotted. 

                                                                                  

                                                                                           IV. RESULTS

Normalized Transmitted Electric Fields versus frequencies for practical and theoretical results are plotted in Fig.5. 

and Fig.6.  results are also tabulated in Table 1. 
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Figure 5: Normalized Transmitted electric field v/s Frequency plot for Fig.2
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Figure 6: Normalized Transmitted electric field v/s Frequency plot for Fig.4                                            

                                                                    Simulated  Results in Tabular Form 

V. CONCLUSION 

Generally Frequency Selective Surfaces provide narrow band. Percentage Bandwidth becomes less than 5%. 

Researchers are trying their best to enhance the Bandwidth.  In this paper Percentage bandwidth is enhanced up to 

44%. This enhancement is achieved by a very simple planar structure with a novel type of slots. Novelty of the 

research work lies in obtaining two broad bands. 

               VI. ACKNOWLEDGMENT 

     FSS Transmission Band 

(GHz) 

Percentage Bandwidth 

(for TransmissionBand) 

Reflection Bands 

(GHz) 

Percentage Bandwidth (for Reflection 

Band)

FSS Design 1. 11-7=4 44%

(7-5.6)=1.4 22.2% 

(13.5-11)=2.5 20.4% 

FSS Design 2. 15.2 -13.4=1.8 12.6% 

(15.6-15.2)=0.4 2.6% 

(13.4-12.4)=1 7.75% 

(12.4-9)=3.4 31.8% 
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