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ABSTRACT  

In order for the advancement of filter designs, a compact multiband bandpass filter with square shaped defects 

in the ground plane has been designed and analysed in the present paper. The performance of multiband 

bandpass filter is characterized by return loss, insertion loss etc.  Any proposed design is said to be efficient if it 

has low insertion loss and higher return loss with reduction in its size and complexity & improved stability and 

fractional bandwidth. The relative permittivity of the substrate is 12.9. The designed filter showed a return loss 

of -14.69dB at 4.2 GHz, -14.97 dB at 4.8 GHz, and  -19.15 dB at 5.6 GHz, -17.13dB at 6.5GHz,        -13.7dB at 

7.3 GHz.,  while the insertion loss is ~0dB. In the present work the complete simulation of the design has been 

carried out using HFSS software. 
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I. INTRODUCTION 

Filters play vital role In R/F Microwave applications. They are used to merge or split up different frequencies. 

As viewed from the communication point of view filters are very necessary to avoid the interference as they are 

used to suppress the spurious response and pass only the desired frequencies. For the advancement of the 

technique, in the present paper we have created square shaped defects in the ground plane, so that a DGS 

structure is achieved. Recent studies[1,2] indicate that the simulated DGS configuration show improved results 

as compared to without DGS. Thus enhanced bandwidth and higher return loss can be achieved with DGS. 

Therefore, in the present paper we have designed a multiband bandpass filter with DGS for WiMAX and other 

applications to determine the effect of using DGS.   

Today, Radiofrequency (RF) engineering is showing a great interest due to its advancement in the voice, data, 

and video communication[3,4]. Within a specific range to select the signals, bandpass filter is a popular device 

and the signals which are outside of that particular range are rejected[5,6]. A Survey of Literature[7-10] reveals 

the performance of bandpass filter and microstrip antennas using defected ground structure. Defected Ground 

Structure(DGS) is an area of interest in microwave circuit [11] and recently, it is found to be one of the most 

popular method amongst all other techniques which are used for enhancing the parameters such as harmonic 

suppression etc. To suppress the higher mode harmonics and for the improvement of band stop characteristics, 
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DGS is employed.  DGS also has been used for bandpass filter (BPF) response. Several researches [8,9] have 

also been reported for BPF with DGS.  

 

II. DESIGN METHODOLOGY  

In the present work, multiband bandpass filter has been designed using the hairpin resonator. The relative 

permittivity of the substrate is 12.9. The length of substrate is 7 mm and width of substrate is 10.79 mm. For 

designing hairpin band pass filter various parameters used are L1=1mm, L2=4.1mm, L3=1.55mm, L4=0.12mm, 

L5=0.2mm. Fig.1 shows designed hairpin bandpass filter. Fig.2 shows the designed square shaped defects in the 

ground plane. Parameters and their values used in designing the square shaped defect are given in Table 1. 

 

Figure 1.Designed Hairpin bandpass filter    Figure 2.The designed square shaped defect 

Table 1: Parameters used in designing square shaped defect 

 

 

 

 

 

 

III. RESULTS AND DISCUSSION 

The designed multiband band pass filter shows improved bandwith and good return loss. The designed filter 

shows a return loss of -14.69dB at 4.2 GHz, -14.97 dB at 4.8 GHz, and -19.15 dB at 5.6 GHz, -17.13dB at 

6.5GHz, -13.7dB at 7.3 GHz.,  while the insertion loss is ~0dB. 3dB band width is 70 MHz, 150 MHz,  200 

MHz, 100 MHz, and 85 MHz. Fractional band-width(%FBW) is 16.7%, 31.25%, 35.71%, 15.38% and 11.64%. 

Fig.3 and Fig.4, shows S11 and S21 Plots of the designed filter respectively. 

Parameters Value 

a 1 2.6mm 

a 2 2.6mm 

b 1 2.6 mm 

b 2 -2.6 mm 

c 1 4.4 mm 
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Figure 3.  Showing S11 Plot 
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Figure 4. Showing S21 Plot 

IV. CONCLUSION 

In the present paper, a multiband band pass filter with square shaped defects in ground plane has been designed 

and simulated.  Two square shaped defects have been created in the ground plane. The simulation result of 

proposed filter has low insertion loss, good return loss and improved bandwidth, which satisfy the design 

requirements. 
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