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Abstract— A novel planar band-pass filter design using edge coupled micro-strip line filter is presented for Wireless local 
area network (WLAN) applications. The filter, comprising three micro-strip coupled lines and taper, capable of generating a 
resonant mode with good impedance matching conditions. The simulated and measured results have a midband at 5GHz and 
bandwidth of 0.150GHz. Passband insertion and return loss is specified to be <5dB and >10dB respectively, covering the 
WLAN bands and insertion loss was large, which was 3.67 dB at centre frequency of filter. 
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I. INTRODUCTON 
 
Microwave filters have aroused widespread 
applications, especially in low power wireless 
communication gadgets. In the era of modern 
wireless communication systems, multiband filters 
play a vital role [1]. The currently popular design is 
suitable for wireless local area network (WLAN) 
operation in the 2.4 GHz (2.4–2.484 GHz) and 
5.2/5.8 GHz (5.15–5.35 GHz/5.725–5.825 GHz). To 
meet the demand in modern wireless 
communications, microwave filters have become 
attractive components with low cost and compact 
size. Many approaches have been reported in the 
literature to design bandpass filters (BPFs). In 
general, resonators or stubs were adopted widely to 
produce several transmission zeros for filter design, 
such as the open stub [3], open-loop ring resonators 
[2], and stepped-impedance stubs [4], and the 
stepped-impedance resonator (SIR) [5]. In this paper, 
a new single layered substrate filter design is 
proposed using coupled strip line resonators for the 
achievement of WLAN mode operation as illustrated 
in Figure 1(a). The filter is capable of generating a 
passband with good impedance matching conditions 
and huge insertion loss at centre frequency 5 GHz. 
The design of proposed filter and its performance 
both from simulation and practical are presented in 
the following sections. 
 
II. PROPOSED FILTER DESIGN 
 
Figure 1 shows the geometry of the proposed finite 
ground bandpass filter, designed using Advance 
Design System (ADS). And simulated using s-
parameter for momentum and EMDS simulation. 
Finally, the designed layout of coupled line filter was 
fabricated on NH9320 substrate having dielectric 
constant Єr =3.2 and 1.524 mm thickness (15 to 18 
µm copper thickness, dissipation factor of 0.0024) 
using dry etching technique. Four tapers used to 
provide the proper impedance matching mentioned  

 
with width and length in the figure1 (a). And the 
space between the couplings is also shown in figure 
1(a). The other geometric parameters of the filter are 
as L1=23.2 mm, L2= 18.7 mm, L3=18.6 mm, 
L4=18.7 mm, L5=23.2 mm and the width 
w1=w8=3.42 mm, w2=w7=3.7 mm, w3=w6= 3.7 
mm, w4=w5=3.4 mm mentioned in Figure 1(b). 

 
(a) 

 
(b) 

Figure1 Geometry of the bandpass filter. (a) 
Schematic of coupled line band pass filter at 5GHz. 
(b) Layout of the bandpass filter. 
 
As in the layout, there is relatively large spacing, so 
the coupling is very weak and therefore, insertion loss 
was large. To investigate the performance of the 
proposed filter configurations in terms of achieving 
bandpass operation, an Advanced Design System 
(ADS) for high frequency structure simulation is used 
and the same filter is fabricated and results were 
measured to verify the simulations, was used for the 
required numerical analysis using line calculators to 
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obtain the proper geometrical parameters from even 
and odd impedances and characteristic impedances 
keeping electrical length 90 degree. [6] 
 
III. RESULTS AND DISCUSSION 
 
Simulation is done using both EMDS and momentum 
method. Simulated result at 5GHz using EMDS is 
shown in figure 2. The return loss obtained is 16.408 
dB and insertion loss –11.756 dB at 5GHz. This is 
optimized to get better result after simulation in 
layout window. 

 
Figure 2 Simulated Return Loss of   the proposed    
filter using EMDS. 
 
Fabricated filter on NH9320 substrate then tested on 
Vector Network Analyser (VNA) as illustrated in 
figure 3. With start frequency 0.5 GHz and stop 
frequency to 7 GHz. Then VNA was calibrated for 
TMSO for two channels. And the measured results 
are shown in figure 4. 
 

 
Figure 3 Setup for measurement of S paprameters of 
proposed filter. 

          
(a) 

 
(b) 

Figure 4 Measured results of filter using VNA (a) 
S21 parameter (b) S11 Parameter  
As figure 3 depict that there is a shift of 0.083GHz in 
frequency from designed and simulated centre 
frequency 5GHz. measured bandwidth and quality 
factor are approximately 0.119GHz and 43.    
 
CONCLUSION 
 
A bandpass filter for WLAN bands is proposed. The 
various parameters of the filter are optimized through 
simulation. Simulated and measured bandpass 
coupled line filter presented here is specified to have 
a mid-band at 5GHz and bandwidth of 0.150GHz i.e 
3%. Passband insertion and return loss is specified to 
be <5dB and >10dB respectively. There is relatively 
large spacing, so the coupling is very weak and 
therefore, insertion loss was large. The proposed 
filter is a narrow band filter, so it can be used as 
resonator in the feedback path of feedback oscillator 
for frequency stabilization. 
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