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RECTIFIERS

Rectifiers are classified according to the period ofconduction. Theyare
> HalfWaveRectifier
> FullWaveRectifier

HalfWaveRectifier:

The half wave rectifier is a type of rectifier that rectifies only half cycle of
thewaveform. This describes the half wave rectifier circuit working. The half
rectifierconsist a step down transformer, a diode connected to the transformer and a
loadresistance connected to the cathode end of the diode. The circuit diagram of half

wavetransformeris shownbelow:
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Figure: 1.3.1Half wave Rectifier

[Source: “Electronic devices and circuits” by “Balbir Kumar, Shail.B.Jain, and Page: 252]
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Figure: 1.3.2 Half wave Rectifier Wave Form

[Source: “Electronic devices and circuits” by “Balbir Kumar, Shail.B.Jain, and Page: 253]
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The main supply voltage is given to the transformer which will increase ordecrease the
voltage and give to the diode. In most of the cases we will decrease
thesupplyvoltagebyusingthestepdowntransformerherealsotheoutputofthestepdowntransfor
mer will be in AC.This decreased AC voltage is given to the diode which
Isconnectedserialtothesecondarywindingofthetransformer,diodeiselectroniccomponentwhic
hwillallowonlytheforwardbiascurrentandwillnotallowthereversebiascurrent. Fromthediodew

ewillgetthepulsatingDCandgivetotheloadresistanceRL.

WorkingofHalfWaveRectifier:

The input given to the rectifier will have both positive and negative cycles. Thehalf
rectifier will allow only the positive half cycles and omit the negative half
cycles.Sofirstwewillseehow halfwaverectifierworksin thepositive halfcycles.

PositiveHalfCycle:

e In the positive half cycles when the input AC power is given to the
primarywindingofthestepdowntransformer,wewillgetthedecreasedvoltageatt
hesecondarywindingwhichisgiventothe diode.

e The diode will allow current flowing in clock wise direction from anode
tocathodeintheforwardbias(diodeconductionwilltakeplaceinforwardbias)wh
ich willgenerateonlythepositivehalfcycle ofthe AC.

e  ThediodewilleliminatethevariationsinthesupplyandgivethepulsatingDCvolta
ge to the load resistance RL. We can get the pulsating DC at the
Loadresistance.

NegativeHalfCycle:

e In the negative half cycle the current will flow in the anti-clockwise
directionand the diode will go in to the reverse bias. In the reverse bias the
diode willnotconductso,nocurrentinflownfromanodetocathode,andwecannot
getanypower attheloadresistance.

e  Only small amount of reverse current is flown from the diode but this

current is almostnegligible. And voltageacross theloadresistanceis alsozero.
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CharacteristicsofHalfWaveRectifier:

Therearesomecharacteristicstothehalfwaverectifiertheyare

e Efficiency:Theefficiencyis defined asthe ratio ofinput ACto the
outputDC.Efficiency,I]=P dc/Pac

o  DCpowerdeliveredtothe load,Ps= 1°4cRL=( lmaxipi) “RL

ACpowerinputtothetransformer,P,.=Powerdissipatedinjunctionofdiode+Power

Dissipated in load resistance RL= 1%ms Re + 15ms RL = {1°wax/4} [Re +
R.JRectificationEfficiency,l] =Pg/Pac= {4/°} [RL/ (Re+R.)]= 0.406/{1+
RF/RL}

IfRrisneglected,theefficiencyofhalfwave rectifieris40.6%.

e Ripplefactor:ltisdefinedastheamountofACcontentintheoutputDC.Itnothi
ngbutamountofACnoiseintheoutputDC.Lesstheripplefactor,performanceo
ftherectifier is more. The ripple factor of half wave rectifier is about 1.21
(full waverectifierhasabout0.48). It can becalculatedasfollows:

e The
effectivevalueoftheloadcurrentlisgivenassumofthermsvaluesofharmonic
currentsl,12,13,14andDC currentldc.

2_2 2 2 2 2 2
1*=I dc+| 1+| 2+| 4—| dc+| ac

e Ripple factor,is givenasy = L/lge=(1"—1°4) / loc= {(lue/1?)-
1}=Ki- 1)

WhereKfistheformfactoroftheinputvoltage.Formfactorisgivenas

Kf= Irms /Ia\/gz (Imax/Z)/(Imax/pi):pilzzl57
So,ripple factor,y= (1.57°-1) =1.21

e  PeaklnverseVoltage:Itisdefinedasthemaximumvoltagethatadiodecanwit
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hstandin reverse bias. During the reverse bias as the diode do not
conduct total voltage dropsacrossthe
diode.ThuspeakinversevoltageisequaltotheinputvoltageVs.

Transformer Utilization Factor (TUF): The TUF is defined as the ratio
of DC poweris delivered to the load and the AC rating of the transformer
secondary. Half  waverectifierhas around0.287 and full
waverectifierhasaround 0.693.

Half wave rectifier is mainly used in the low power circuits. It has very

lowperformancewhenitis comparedwiththeother rectifiers.
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