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HalfWaveandFullWaveRectifier

In HalfWaveRectifier,whenAC supplyisappliedattheinput,positivehalfcycle
appearsacrosstheload,whereasthenegativehalfcycleissuppressed.Thiscanbe
donebyusingthesemiconductorPN–junctiondiode.Thediodeallowsthecurrentto
flowonlyinonedirection.Thus,converttheACvoltageintoDCvoltage.

CircuitDiagramofHalfWaveRectifier

Inhalfwaverectification,onlyonecrystaldiodeisused.Itisconnectedinthecircuitas
shownbelow.

TheACsupplytoberectifiedisgenerallygiventhroughatransformer.Thetransformer
isusedtostepdownorstepupthemainsupplyvoltageaspertherequirement.Italso
isolatestherectifierfrom powerlinesandthusreducestheriskofelectricshock.

OperationofHalfWaveRectifier

WhenACsupplyisswitchedONthealternatingvoltage(Vin)showninthefigurebelow
appearsacrosstheterminalABatthesecondarywinding.



Duringthepositivehalfcycle,theterminalAispositivewithrespecttoBandthecrystal
diodeisforwardbiased.Therefore,itconductsandcurrentflowsthroughtheload
resistorRL.Thiscurrentvariesinmagnitudeasshowninthewavediagram shown
below.

Thus,apositivehalfcycleoftheoutputvoltage(Vout =iRL)appearsacrosstheload
resistorRL showninthefigurebelow.

PeakInverseVoltage

Duringthenegativehalfcyclewhenthediodeisreversebiasedthemaximum valueof
thevoltagecomingacrossthediodeiscalledthepeakinversevoltage.Asthecurrent
flowsthroughtheloadresistorRL,onlyinonedirection,i.e.,from M toL.Hence,aDC
outputisobtainedacrossRL,whichispulsatinginnature.

DisadvantagesoftheHalfWaveRectifier

 Thedisadvantagesofthehalfwaverectifierareasfollows:-



 TheoutputislowbecauseACsupplydeliverspoweronlyhalfofthetime.
 Theoutputcontainsmorealternatingcomponent(ripples).Therefore,itneedsheavy

filtercircuittosmoothouttheoutput.

FullWaveRectifier

In FullWaveRectification,whentheACsupplyisappliedattheinput,duringboththe
halfcycles(i.e.,positiveaswellasnegative)currentflowsthroughtheloadinthesame
direction.Thiscanbeachievedbyusingtwocrystaldiodes.Thetwodiodesconduct
thecurrentalternately.

ToobtainthesamedirectionofflowofcurrentintheloadresistorsRL duringpositive
aswellasthenegativehalfcycleofinput,thetwocircuitsareused.Theyarenamedas
follows:-

 Centertappedfullwaverectifier
 FullWaveBridgeRectifier

In FullWaveBridgeRectifier,anordinarytransformerisusedinplaceofacenter
tappedtransformer.ThecircuitformsabridgeconnectingthefourdiodesD1,D2, D3,
andD4.Thecircuitdiagram ofFullWaveBridgeRectifierisshownbelow.

TheACsupplywhichistoberectifiedisapplieddiagonallytotheoppositeendsofthe
bridge.Whereas,theloadresistorRL isconnectedacrosstheremainingtwodiagonals
oftheoppositeendsofthebridge.



OperationofFullWaveBridgeRectifier

WhenanAC supplyisswitchedON,thealternatingvoltageVin appearsacrossthe
terminalsABofthesecondarywindingofthetransformerwhichneedsrectification.
Duringthepositivehalfcycleofthesecondaryvoltage,theendAbecomespositive,
andendBbecomesnegativeasshowninthefigurebelow.

ThediodesD1 andD3 areforwardbiasedandthediodesD2 andD4 isreversedbiased.
Therefore,diodeD1 andD3 conductanddiodeD2 andD4 doesnotconduct.Thecurrent
(i)flowsthroughdiodeD1,loadresistorRL (from M toL),diodeD3 andthetransformer
secondary.Thewaveform ofthefullwavebridgerectifierisshownbelow.

CapacitorFilter

A filtercapacitorisacapacitorwhichfiltersoutacertainfrequencyorrangeof
frequenciesfrom acircuit.Usuallycapacitorsfilteroutverylow frequencysignals.
Thesearesignalsthatareverycloseto0Hzinfrequencyvalue.Thesearealsoreferred
toasDCsignals.



HowFilterCapacitorsWork

Howfiltercapacitorsworkisbasedontheprincipleof capacitivereactance.Capacitive
reactanceishowtheimpedance(orresistance)ofacapacitorchangesinregardtothe
frequencyofthesignalpassingthroughit.Resistorsarenonreactivedevices.This
meansthatresistorsofferthesameresistancetoasignal,regardlessofthesignal's
frequency.Thismeans,forexample,thatasignalof1Hzandasignalof100KHZ,will
passthrougharesistorwiththesameresistance.Frequencyisn'tafactor.However,a
capacitorisnotlikethis.Acapacitorisareactivedevice.Itsresistance,orimpedance,
willvaryaccordingtothefrequencyofthesignalpassingthrough.Capacitorsare
reactive devices which offerhigherresistance to lowerfrequency signals and,
conversely,lowerresistancetohigherfrequencysignals,accordingtotheformula XC=
1/2πfc.
Beingthatacapacitoroffersdifferentimpedancevaluestodifferentfrequencysignals,
itcanacteffectivelyasaresistorinacircuit.Wewillexplainbelowhowusingactual
circuits.

ZenerDiode

Thediodeisoneofthebasiccomponentsin electroniccircuits.Whenyouwantto
know aboutvoltageconsiderationsyoushouldknow aboutthediodes.Thediodeis
basicallymadeupof semiconductors whichhavetwocharacteristics,‘P’typeand‘N’
type.The ‘P’typeand‘N’typesemiconductors representpositiveandnegativetype
semiconductors.‘P’type semiconductor willhave excess amount of holes in
configurationand‘N’typesemiconductorwillhaveexcessamountofelectrons.Ifboth
typesofcharacteristicspresentinasinglecrystalthenitcanbetermedasadiode.The
positiveterminalofthebatteryconnectswiththe‘P’sideandthenegativesideis
connectedwiththe‘N’side.Let’sdiscussaboutZenerdiodeworking,Itisnothingbuta
simplediodeconnectinginreversebias.

ZenerDiodeCharacteristics

Itismainlyaspecialpropertyofthedioderatherthananyspecialtypeofequipment.
ThepersonnamedClearanceZenerinventedthispropertyofthediodethat’swhyitis
namedafterhim asaremembrance.Thespecialpropertyofthediodeisthattherewill
bea breakdowninthecircuit ifthevoltageappliedacrossareverselybiasedcircuit.
Thisdoesnotallowthecurrenttoflowacrossit.Whenthevoltageacrossthediodeis
increased,temperature also increases and the crystalions vibrate with greater
amplitudeandalltheseleadstothebreakdownofthedepletionlayer.Thelayeratthe
junctionof‘P’typeand‘N’type.Whentheapplied voltageexceeds anspecificamount
Zenerbreakdowntakesplace.
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