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Multistage sharpened comb decimation filter

Liu Quan, Gao Jun, Huang Gaoming
(College of Electronic Engineering, Naval University of Engineering, Wuhan 430033)
Abstract

In consideration of the problems in traditional recursive cascaded integrator-comb decimation filters (CICDF), such
as unacceptable frequency response, high power consumption and restricted circuit speed, the paper proposes a novel
multistage sharpened comb decimation filter (MSCDF) . To lower the power consumption and loosen the limitation of cir-
cuit speed, the MSCDF converts the CICDF into a multistage polyphase structure using descending prime factorization and
partial polyphase decomposition, and starts the sharpening process from the second stage for improvement of the frequency
response. The simulation results indicate that, when the decimation ratio is not prime, the MSCDF can effectively im-
prove the passband droop and aliasing rejection of the CICDF, and compared with the full-sharpened comb decimation fil-
ter (FSCDF) which has the similar frequency response, it can lower the power consumption and higher maximum circuit
speed .

Key words: decimation, comb filter, prime factorization, polyphase decomposition, sharpening
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