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PassiveLowPassFilter

ALowPassFilterisacircuitthatcanbedesignedtomodify,reshapeorrejectallunwantedhigh

frequenciesofanelectricalsignalandacceptorpassonlythosesignalswantedbythecircuits

designer

Inotherwordsthey“filter-out”unwantedsignalsandanidealfilterwillseparateandpass

sinusoidalinputsignalsbasedupontheirfrequency.Inlowfrequencyapplications(upto

100kHz),passivefiltersaregenerallyconstructedusingsimpleRC(Resistor-Capacitor)

networks,whilehigherfrequencyfilters(above100kHz)areusuallymadefrom RLC(Resistor-

Inductor-Capacitor)components.

Passivefiltersaremadeupofpassivecomponentssuchasresistors,capacitorsandinductors

andhavenoamplifyingelements(transistors,op-amps,etc)sohavenosignalgain,therefore

theiroutputlevelisalwayslessthantheinput.

Filtersaresonamedaccordingtothefrequencyrangeofsignalsthattheyallowtopassthrough

them,whileblockingor“attenuating”therest.Themostcommonlyusedfilterdesignsarethe:

TheLowPassFilter–thelowpassfilteronlyallowslowfrequencysignalsfrom 0Hztoitscut-

offfrequency,ƒcpointtopasswhileblockingthoseanyhigher.

TheHighPassFilter–thehighpassfilteronlyallowshighfrequencysignalsfrom itscut-off

frequency,ƒcpointandhighertoinfinitytopassthroughwhileblockingthoseanylower.

TheBandPassFilter–thebandpassfilterallowssignalsfallingwithinacertainfrequencyband



setupbetweentwopointstopassthroughwhileblockingboththelowerandhigherfrequencies

eithersideofthisfrequencyband.

SimpleFirst-orderpassivefilters(1storder)canbemadebyconnectingtogetherasingle

resistorandasinglecapacitorinseriesacrossaninputsignal,(VIN)withtheoutputofthe

filter,(VOUT)takenfrom thejunctionofthesetwocomponents.

Dependingonwhichwayaroundweconnecttheresistorandthecapacitorwithregardstothe

outputsignaldeterminesthetypeoffilterconstructionresultingineitheraLowPassFilterora

HighPassFilter.


