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Abstract— The project describes the Designing of microstrip filters which are suitable at high frequency(RF). Low pass and 

band stop filter are designed with the help of Richard transformation and kuroda’s identity to get the value of length and 

width of the strip line. Microstrip filter calculation is done using MATLAB software to get values of all components and for 

simulation SONNET and ADS software is used. microstrip band pass filter is designed with the help coupled lines, odd and 

even impedances of each coupler is calculated from which wshl is evaluated. ADS is used for finding wshl. The filter which 

are designed has cutoff frequency as 2.8GHz Substrate used is FR4(εr=4.14). 
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I. INTRODUCTION 

In this paper we going to design micro-strip low-pass filter, band-stop and band-pass filter. The design process for low pass and 

band stop Microwave frequency ranges from300Mhz to 30Ghz. Design of low pass filter is simple where as design of bandpass, 

bandstop, highpass involves other method. Radio frequency (RF) and microwave filters represent a class of electronic filter, 

designed to operate on signals in the megahertz to gigahertz frequency ranges (medium frequency to extremely high frequency). 

This frequency range is the range used by most broadcast radio, television, wireless communication (cellphones, Wi-Fi, etc.), 

and thus most RF and microwave devices will include some kind of filtering on the signals transmitted or received. Such filters 

are commonly used as building blocks for duplexers and diplexers to combine or separate multiple frequency bands RF 

measurement methodology can generally be divided into three major categories: spectral analysis, vector analysis, and network 

analysis. Spectrum analyzers, which provide basic measurement capabilities, are the most popular type of RF instrument in 

many general-purpose applications. Specifically, using a spectrum analyzer you can view power-vs-frequency information, and 

can sometimes demodulate analog formats, such as amplitude modulation (AM), frequency modulation (FM), and phase 

modulation (PM) micro-strip filter are not as difficult as that of band pass filter as the process for design the band pass filter 

requires completely new concept after we get component values (ie from the table of Chebyshev or butter-worth) for designing 

in terms of micro-strip lines that will be discussed further in this paper. Richard transformation and kurodas identity will be 

used for band stop filter and for band pass filter coupled line designing method is used and to calculate the value of impedances 

we have have some standard methods. With the help of DGS   output characteristics is improved.  

II. DESIGN METHODOLOGY 

From the given data determine the order of the filter, cutoff frequency of the filter then design the low pass prototype the 

component values would be known from the butter worth or chebyshev  

 
Table 1: elements values for maximally flat filter prototypes (𝑔0 = 1, 𝑤𝑐 = 1 𝑡𝑜10 ) 
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Table 2: elements values for equal ripple low pass filter prototypes (𝑔0 = 1, 𝑤𝑐 = 1 𝑡𝑜10,0.5𝑑𝐵 𝑅𝑖𝑝𝑝𝑙𝑒 ) 

 
Table 3: Elements values for equal ripple low pass filter prototypes (𝑔0 = 1, 𝑤𝑐 = 1 𝑡𝑜10,3𝑑𝐵 𝑅𝑖𝑝𝑝𝑙𝑒 ) 

 
Fig. 1: Lowpass prototype filter 

Prototype filter is designed for Ω=1 Converting values of this filter for the desired cutoff frequency is called 

frequency transformation. 

L1=L/ωc…. (3.1)  

C1=C/ωc…..(3.2) 

L1 and C1 are the values of component suitable for desired cutoff frequency. 

As the component values are found out use Richard transformation and kurodas identity to convert lumped 

component to transmission line. 

A. Richard Transformation 

Recall the input impedances of short-circuited and opencircuited transmission line stubs. 

   

 
Fig. 2: Richard transformation 

Basically inductor is replace by short circuit and its impedence value will be same(L1) and capacitor will be replace 

by open circuit and its impedence value is inversed ie(1/C1). 

L2=L1……………(3.3) 

C2=(1/C1)………….(3.4) 

Where L2 and C2 are the impadances of the transmission line not the lumped elements 
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1) Kurodas Identity 

It is used to replace short circuited stub into open circuited stub. 

 
Fig. 3: Kurodas Identity 

Denormalize the value of transmission line impedance and calculate the values of width and length for designing in 

micro-strip line simulate it using sonnet or ads software. 

B. Designing of Band Pass Filter 

Since filter has to implement on microstrip thus using coupled line. Determine the order of the filter and cutoff frequency as 

well as FWB (Fractional bandwidth). After finding filter coefficient  calculating admittance interval from the formula listed 

below 
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= √
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Then calculating the values of odd and even mode impedance. 

C. Designing of Band Pass Filter 

Since filter has to implement on microstrip thus using coupled line. Determine the order of the filter and cutoff frequency as 

well as FWB(Fractional bandwidth). After finding filter coefficient  calculating admittance interval from the formula listed 

below 
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Then calculating the values of odd and even mode impedance 
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III. RESULT 

Z(oe) Z(oo) W(mm) S(mm) L(mm) 

80.0964 37.7964 2.1576 0.245289 14.24 

63.1185 41.5385 2.855880 0.807593 13.9666 

63.1185 41.5385 2.855880 0.807593 13.9666 

80.0964 37.7964 2.1576 0.245289 14.24 

Table 4: Impedance and dimension values for coupled line filter(combined line filter).  

 
Fig. 4: Design of band pass filter 

 
Fig. 5: Frequcency response of  band pass filter 

 
Fig. 6: Final layout of bandpass filter 

IV. CONCLUSION 

Designing of bandpass filter with Chebyshev(3rd order) approach in combination with concentrated components, i.e. inductors 

and capacitors and its computational verification in form of parallel coupled microstrip lines with the ADS give  good filter 

characteristics at the center frequency 2.8GHz.for designing of microstrip low pass fliter we used microstrip line calculator 

band pass filter implemented using coupler and its magnitude response is as satisfactory. 
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