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Abstract A modified Chebyshev lowpass filter function with progressively diminishing ripples in the
passband is proposed and analyzed in the frequency domain. Owing to the diminishing ripples, the
passband magnitude characteristic of the proposed Chebyshev function has improved compared to the
classical Chebyshev function. In addition, the phase characteristics of the proposed Chebyshev function
were improved considerably compared to that of the Chebyshev function, and the time delay of the
proposed function was much simpler and flatter. In addition, the proposed Chebyshev filter was
realizable by the passive doubly terminated ladder network delivering maximum power transfer for the
order n, even or odd, thus making themselves amenable to low-sensitivity active RC or switched
capacitor filters through the simulation techniques. To verify the proposed Chebyshev filter
characteristics, a 6th order passive doubly terminated ladder lowpass filter was designed and analyzed
using the MATLAB and SPICE program. Thus, the proposed Chebyshev function can remove the
drawbacks of the classical Chebyshev function and could be applicable to the design of a filter with an

improved filter size, phase, and time delay characteristics for various signal processing.
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Fig. 1. Magnitude Characteristic Comparison
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Fig. 3. Time Delay Characteristic Comparison
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Fig. 4. Passive Doubly-Terminated Network
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Table 1. Design Specification

Specification Value

Passband Loss (](p) 0.7943

Stopband Attenuation (](b ) 0.0588
Cutoff Frequency(w, ) 1.3 [rad/secl
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