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ABSTRACT 
Compact Multi-section Microstrip Low Pass Filter at the 3dB 

cut off frequency of 2.4 GHz is presented in this paper. The 

analysis of a low pass filter and its response with the variation 

of length is also included. The return loss is better than 15 dB 

and insertion loss is of less than 0.7 dB from dc to 3.08 GHz 

and rejection is better than 20 dB from 3.15GHz to 8.03GHz. 
The presented filter shows good characteristics in the 

passband and the stopband. The results indicate that the LPF 

has many desirable features, such as compact size, low 

insertion loss, very sharp transition bands, and wide stopband. 

These are all good characteristics applicable in modern 

communication systems. 

General Terms 

Microwave filter design; Low-pass filter. 

Keywords 

Microstrip lows pass filter; sharp transition band; wide 

stopband. 

1. INTRODUCTION 
The faster development of wireless communication product in 

market creates an interest on reduced size and improved 

performances of microwave circuit design. Low pass filters 

are widely used to suppress harmonics and spurious signals 

than conventional stepped-impedance filters; one can only 

provide a cutoff frequency response  [1]. A sharp cutoff 

frequency response is achieved with the help of more sections, 

but increasing sections also increases the loss in the passband 

and size of circuit. Defected ground structures (DGSs) and 

compact microstrip resonating cell (CMRC) are the methods 

use frequently [1–9]  so as to obtain good response in recent 

years.  Various DGSs [1–6] such as H-shape, Arrowhead, 

elliptical, complementary split ring resonator and open slot 

split ring resonator are used to design compact LPF. One 

more method of semi-lumped low-pass filters  [11] are 

reported with a sharp cutoff frequency response, 

unfortunately, soldering lumped components will increase 

fabrication difficulties and manufacturing repeatability is 

difficult to maintain. Low-pass filters using coupled lines  

[12] or stepped-impedance hairpin resonators  [13] have finite 

attenuation poles in cutoff frequency band. However, because 

the capacitance of the coupled lines is too small, the finite 

attenuation pole cannot be located close to the passband. 

Consequently, the cutoff frequency response is gradual. 

A compact multi-section microstrip low-pass filter includes 

each section using a microstrip line section and an 

arrangement of shunt capacitor is here. Ease of cascading 

without the two low-impedance lines used in  [14], this low 

pass filter has the advantage of compact size and ease of 

cascading. Because no lumped component is used, these 

planar filters are easy to fabricate because of absence of 

lumped component. In addition, since the shunt capacitance   

in equivalent circuit model can provide a bigger capacitance, 

the finite attenuation pole can be located close to the passband 

and help to achieve a sharp cutoff frequency response.  

 

Fig. 1.  Low-pass filter schematic with Wc=0.3mm, 

L=3.94mm, Lc=1.78mm. 

2.  ANALYSIS AND DESIGN OF LPF 
Fig. 1 shows the configurations of the proposed low-pass 

filter, where  is the sum of the capacitance to the ground of 

the junction and the interdigital capacitor. For the ease of 

analysis, the  can be neglected, and the  of the 

proposed filter can be derived. To verify this concept and take 

the discontinuities into account, a full-wave electromagnetic 

simulator IE3D  [15] is used to calculate the frequency 

response of the low-pass filters with two-, four-, and five-

finger interdigital capacitors (i.e., different capacitance values 

of ) , change in length, width etc. The simulated results as 

showed in Fig. 2 predict the change of attenuation poles well. 

Fig. 2(a) shows the frequency response Low pass filter by 

varying the microstrip line length . Change in a capacitance 

 and a characteristic admittance  helps to give good 

response, decreasing or increasing  will expand or shrink  

csc  .  Fig.2 shows the simulated results about insertion 

loss and return loss of the filters with 10.12, and 12.12 mm 

long microstrip line sections. 

 So varying the length is one of effective way to control the 

attenuation poles. The application of filter to suppress the 

specific harmonics and spurious signals can be achieve by 

varying the microstrip line length  and the characteristic 

admittance  gives more freedom to control the attenuation 

poles. 
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                    Fig 2.  Low pass filter response     (a)  L =  3.97 mm      (b)  L =  4.97mm    

3.  RESULT AND ANALYSIS 
The analysis method discussed in above Sections is used to 

design a low-pass filter with a wide cutoff frequency band. 

Fig. 1 shows the schematic design and results of the low-pass 

filter in fig2. This work represents the basic concept about 

low pass filter. A compact multi-section sharp rejection 

microstrip LPF is design adjusting length of microstrip line is 

presented here. Return loss is better than 15 dB and insertion 

loss is of less than 0.7 dB from dc to 3.08 GHz and rejection 

is better than 20 dB from 3.15GHz to 8.03GHz. As we use 

Cascaded structure design it can be helpful for wideband of 

rejection.  

             

  Fig 3.  Current distribution 

Fig 3  gives  The current distribution view having 

max.E.current is 68.129 (A/m)  

4. CONCLUSION 
A compact sharp-rejection multi-section microstrip low-pass 

filter is presented. The filter shows a much sharper cutoff 

frequency response than the stepped-impedance filter. A low-

pass filter is designed and simulated, return loss is better than 

15 dB and insertion loss is of less than 0.7 dB from dc to 3.08 

GHz and rejection is better than 20 dB from 3.15GHz to 

8.03GHz. The results indicate that the LPF has many 

desirable features, such as compact size, low insertion loss, 

very sharp transition bands, and wide stopband. These are all 

good characteristics applicable in modern communication 

systems. 
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