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Error Spectrum Shaping in Computationally Efficient
Low Noise Second-Order State-Space Digital Filters

Chen Junliang* Liu Chingnan

Abstract A computationally efficient low roundoff noise second-order linear state-
space (LSS) digital filter with error feedback is designed, For narrow- -band dng1ta1
filtering, it is shown that the new structure, retaining the characteristics of the
original one, reduces roundoff noise by 15 dB and 10 dB comparing to the original
computationally efficient low roundoff noise second-order set and the optimal
LSS realization respectively, Examples of high order narrow-band bandpass, lowpass
and bandstop elliptic filter demonstrate that parallel realization of the mew
structures reduces 13 dB asd 9dB in rounboff mnoise gain comparing with the
parallel realization of the original structures and the parallel realization of the

optimal LSS structures respectively,

Keywords digital filter, error spectrum shaping, unit noise gain
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