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ABSTRACT 

Thisipaper aims ito design  a icontinuously iprogrammable idigital ifinite iimpulse iresponse(CPDF iFIR) ifilter ifor inon-

linear isignal ifiltering iresolutions. iThe iproposed iCPDF iFIR ifilter iencompasses iinput iblock, ihost-control 

interfacei(HCI), iregister iblocks iaided iparallel ifilter imodule, iand ian ioutput iblock. iThe iinputincepts iwith inon-

linear isequentially irepeating ichirp isignal, iwhich iis isubsequently iprocessed ifor iframe ibasedi(floating ito ifixed) 

sample igeneration iand idelay iinsertion. iHere ione isample iper iframe iis iused ito iavoid isample ioverflow iand 

quantization ierror iwith ithe iintroduction iof ione iclock idelay. iConsequently, ithe idelayed isampled isignal iwas 

subsequently iprocessed iusing iregister iblock iwhich ifunctions iin iunification iwith iHCI. iHere, iHCI ihelps iin 

coefficient iupdates ias iwell ias ilow-pass icoefficient iassignment ito ithe iButterworth idirect idiscrete iFIR ifilter ifor 

reference isignal igeneration. iOn ithe iother ihand, iit ihelps icontinuous icoefficient iupdate ito ithe iregister iblock. 

Prominently, ithe iregister iblock iuses ilow ipass icoefficients ito ifilter ieach ichirp isignal ior idelayed isamples iin ithe 

beginning, ifollowed iby ihigh-pass ifilter icoefficient iusing idirect idiscrete iFIR ifilter imodel. iCPDF iwith ilinear iand 

differential ioptimization iapproach iare iused ifor icoefficient iupdates. iThe ioverall iwork iexposes ithat ithe iproposed 

CPDF iFIR ifilter iaccomplishes ioptimal ifiltering iperformance iwith ilow iarea, iminimum ihardware iconsumption such 

as ireduced imultipliers(43) iand iadder/subtractors(42). iFurthermore, iit iexhibits isignificantly ilow idelay iof i6.166 ins. 

Such irobustness iindicates isuitability iof ithe iCPDF-FIR ifilter itowards ivaried inon-linear ifiltering iapplications 

including iindustrial iIoT idata ifiltering ior ispeech isignals. 
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