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ABSTRACT 

The errors due to coefficient quantization and arithmetic 

roundoff in a recursive digital filter depend on the location 

of the poles in the z-plane. The poles and zeros of sharp 

cut-off filters are expected to be clustered around band 

edges in close proximity of the unit circle; this leads to 

an approximate relation between quarrtization errors and the 

bandwidth. Analysis of a few of the existing low. sensitivity 

structures reveals inadequacy of these structures to encompass 

the entire ranges of bandwidth for such filters, for imple-

mentation with low sensitivity. Some new structures are 

presented in the thesis for removing this limitation. Some 

observations on common features generally associated with 

any low sensitivity structure, led to development of modified 

schemes for some of the existing and the new structures, 

whereby sensitivity and roundoff noise could be reduced further, 

by marginal extra computation. 

For implementation of sharp cut-off bandpass/bandstop 

recursive filters with low sensitivity, a new approach is 

presented. This utilizes the transformation of sensitivity 

characteristics of a low sensitivity lowpass structure to 

an appropriate angular region on the unit circle. It is shown 
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that such an approach would realize bandpass/bandstop filters 

with low sensitivity associated with reduction in number of 

multiplications, while maintaining the sensitivity at the 

same level as that of the prototype lowpass filter. 

The analysis of sensitivity in elemental second- and 

fourth-order sections for cascade realization of linear phase 

nonrecursive filters, with respect to the location of zeros , 

has been shown to yield similar results as in recursive filters. 

Some new structures for nonrecursive filters have been deve-

loped. It is shown that these structures, chosen appropriately 

for individual sections, would lead to a cascade realization 

with low sensitivity. 

Analysis and simulation results on various filters 

implemented with the structures presented in the thesis are 

quite promising, and assert the utility of these structures 

for practical realization with low sensitivity. 
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