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 Abstract: In this paper, We have designed a  meta material dual band pass filter  for  WLAN . The coupled 

DGS resonators are considered the main block of proposed band pass filters. The proposed filter is designed 

using Rectangular loop size of 15.62mm*3.42mm for WLAN application .The Band pass filter has the operating 

frequency of 2.4GHZ and the  performance is evaluated  with the  insertion loss  of   -6.9 dB    and  the return  

loss of -21.8 dB and the group delay of -13.6◦ . Also we have obtained  the  band width between 2.3 GHZ  to 2.5 

GHZ range. The Simulation results show that the proposed filter offers good insertion loss and return loss 

response The design filter is simulated  using a method based electromagnetic simulator IE3D software . 

Keywords: Band pass filter, mobile WLAN (Wireless local area network) , optimum distributed HPF (high pass 

filter), step impedance LPF (low pass filter). 

 

I. Introduction 
Communication means transfer of information from one place to another place in two ways by either 

human process or technical process. The technical process is broadly classified into two types wired and 

wireless communication. In wired communication, the information is transmitted along wires by means of 

electrical signals. For long distance, the wired communication is difficult because it needs plenty of wires. In 

wireless communication, the information is transmitted over a distance without help of wires, cables or any 

other forms of electrical conductors which use some form of energy to transmit the signal. In realization of such 

a system like WLAN we need a complete new transmitter and receiver. A band pass filter is an important 

component must be found in the transmitter or receiver. Band pass filter is a passive component. In designing 

the band pass filter, we are faced the questions, what is the maximal loss inside the pass region, and the minimal 

attenuation in the reject/stop regions, and how the filter characteristics must look like in transition regions. In the 

process to fulfill these requirements there are several strategies taken in realization of the filters, for example, 

the choice of waveguide technology for the filter is preferred in respect to the minimal transmission loss 

(insertion loss). This strategy is still used in satellite applications. The effort to fabricate waveguide filters 

prevents its application in huge amounts.  As alternative, Meta material filter based on printed circuit board 

(PCB) offers the advantages easy and cheap in mass production with the disadvantages higher insertion losses 

and wide transition region. In this work we would like to give a way to conceive, design and fabricate band pass 

filter for the WLAN application at the frequency 2.4 GHz The filter is designed by combining and cascading the 

step impedance low pass filter (LPF) and the optimum distributed high pass filter (HPF), which gives a good 

solution for a WLAN performance. The design was properly calculated and design simulation was carried out 

using IE3D software to verify the performance.  In this paper, all filters are designed using metal loaded DB-

DGS. All filters show measured and simulated results in good agreement. So far no detailed work is reported for 

designing all filters such band pass filters with narrow/wide band, dual band and low pass filter by using same 

design configuration with same area. 

 

II. The Filter Design And Simulation 
This filter is constructed by proposed filter is designed using Rectangular loop size of 

15.62mm*3.42mm for WLAN application . The coupled DGS resonators are considered the main block of 

proposed band pass filters. The  Dual Band pass filter has the operating frequency of 2.4GHZ and the  

performance is evaluated  with the  insertion loss  of   -6.9 dB    and  the return  loss of -21.8 dB and the GD of -

13.6◦ . Also we have obtained  the  band width between 2.3 GHZ  to 2.5 GHZ range. The Simulation results 

show that the proposed filter offers good insertion loss and return loss response The design filter is simulated  

using a method based electromagnetic simulator IE3D software. The designed using metal loaded DB-DGS. All 

filters show measured and simulated results in good agreement. So far no detailed work is reported for designing 

all filters such band pass filters with narrow/wide band, dual band and low pass filter by using same design 

configuration with same area. 
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(a)Proposed band pass filter 

 

 
(b)Simulated S-parameter of proposed WLAN band pass filter 

 

The simulated insertion loss and return loss are shows in fig (b) and the band pass filter shows a center 

frequency of 2.42GHz 

 
The simulated insertion loss of -6.9dB are shows in fig (c) 

 

 
(d) 

The simulated return loss of -21.8dB are shows in fig(d) 
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(e) 

 

The simulated group delay of -31.6 degree are shows in fig(e) 
          PARAMETERS       DIMENSION 

 Feed lines length           15.6 mm 

 Feed lines width          3.42 mm 

 Sides of  outer rectangular loop           15.64 mm 

 Gap between feed line and loop          0.3 mm 

 Sides of the inner rectangular          10 mm 

 Gap between 2 rectangular  loops          0.5 mm 

Thickness of the rectangular 0.5 mm 

TABLE OF DIMENSION 

 

III. Indentations And Equations 
A. FOR  RECTANGULAR LOOP: 

The calculation of dielectric constant, capacitance and inductance for   rectangular loop of the filter design was 

calculated by the following parameters, 

 
PARAMETERS       DIMENSION 

w 0.32mm 

H=d 1.6mm 

                  εe               2.98 

                  ZO           128.23  ohm. 

                   C           6.057*10-21F. 

                   L              4.00838H. 

 

IV. Conclusion 
Thus we have designed the meta material dual band pass filter for WLAN range of frequency by 

reducing the size of 2.4 GHZ. The coupled DGS resonators are considered the main block of proposed band 

pass filters. From the simulation, the performance is evaluated with the insertion loss of   -6.9dB    and the return 

loss of  -21.8 dB. Also we have obtained the band width between 2.3 GHZ to 2.5 GHZ range. The Simulation 

results have shown that the proposed filter offers good insertion loss and return loss response.  
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