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P-Njunctionsemiconductordiode

A p-n junction diode is two-terminalortwo-electrode semiconductor device,which
allowstheelectriccurrentinonlyonedirectionwhileblockstheelectriccurrentin
oppositeorreversedirection.Ifthediodeisforwardbiased,itallowstheelectriccurrent
flow.Ontheotherhand,ifthediodeisreversebiased,itblockstheelectriccurrent
flow. P-N junctionsemiconductordiodeisalsocalledasp-njunctionsemiconductor
device.

In n-typesemiconductors, freeelectrons arethemajoritychargecarrierswhereasin p-
type semiconductors, holes are the majority charge carriers. When the n-type
semiconductorisjoinedwiththep-typesemiconductor,a p-njunction isformed.Thep-
njunction,whichisformedwhenthep-typeandn-typesemiconductorsarejoined,is
calledasp-njunctiondiode.

Thep-njunctiondiodeismadefrom thesemiconductormaterialssuchassilicon,
germanium,andgallium arsenide.Fordesigningthediodes,siliconismorepreferred
overgermanium.Thep-njunctiondiodesmadefrom siliconsemiconductorsworksat
highertemperaturewhencomparedwiththep-njunctiondiodesmadefrom germanium
semiconductors.

Thebasicsymbolofp-njunctiondiodeunderforwardbiasandreversebiasisshownin
thebelowfigure

Intheabovefigure,arrowheadofadiodeindicatestheconventionaldirectionofelectric
currentwhen thediodeisforward biased (from positiveterminalto thenegative
terminal).Theholewhichmovesfrom positiveterminal(anode)tothenegativeterminal
(cathode)istheconventionaldirectionofcurrent.

Thefreeelectronsmovingfrom negativeterminal(cathode)tothepositiveterminal
(anode)actuallycarrytheelectriccurrent.However,duetotheconventionwehaveto
assumethatthecurrentdirectionisfrom positiveterminaltothenegativeterminal.



Advantagesofp-njunctiondiode

P-njunctiondiodeisthesimplestform ofallthesemiconductordevices.However,
diodesplayamajorroleinmanyelectronicdevices.

 Ap-njunctiondiodecanbeusedtoconvertthealternatingcurrent(AC)tothe
directcurrent(DC).Thesediodesareusedinpowersupplydevices.

 Ifthediodeisforwardbiased,itallowsthecurrentflow.Ontheotherhand,ifitis
reversebiased,itblocksthecurrentflow.Inotherwords,thep-njunctiondiode
becomesonwhenitisforwardbiasedwhereasthep-njunctiondiodebecomes
offwhenitisreversedbiased(I.e.itactsasswitch).Thus,thep-njunctiondiode
isusedaselectronicswitchindigitallogiccircuits.

TypesofDiodes

Thevarioustypesofdiodesareasfollows:

1.Zenerdiode

2.Avalanchediode

3.Photodiode

4.LightEmittingDiode

5.Laserdiode

6.Tunneldiode

7.Schottkydiode

8.Varactordiode

9.P-Njunctiondiode



V-IcharacteristicsofDiode

TheV-Icharacteristicsorvoltage-currentcharacteristicsofthe p-njunctiondiode is

showninthebelowfigure.Thehorizontallineinthebelowfigurerepresentstheamount

of voltage appliedacrossthep-njunctiondiodewhereastheverticallinerepresentsthe

amountofcurrentflowsinthep-njunctiondiode.

IF =ForwardBiasedCurrentofdiode
VF = ForwardBiasedVoltageofdiode
Io =ReversebiasedSaturationCurrentofDiode
IR = ReversebiasedCurrentofDiode

ForwardBiasV-IcharacteristicofP-Ndiode.



Whenanodeispositivewithrespecttocathode,diodeissaidtobeforwardbiased.With
increase ofthe source voltage Vs from zero value,initiallydiode currentiszero.
From Vs=0tocut-involtage,theforwardcurrentisverysmall.cut-involtageisalso
knownas thresholdvoltageorturn-onvoltage. Beyondcut-involtage,thediodecurrent
risesrapidlyanddiodesaidtoconduct. forsilicondiode,thecut-involtageisaround0.7.
Whendiodeconducts,thereisaforwardvoltagedropoftheorderof0.8to1V

ReverseBias V-IcharacteristicofP-Ndiode.
When cathodeispositivewithrespecttoanodethe,thediodesaidtobereversebiased.
Inthereversebiasedcondition.Asmallreversecurrentleakagecurrent,oftheorderof
microamperesormilliampersflow.Theleakagecurrentisalmostindependentofthe
reversevoltageuntilthisvoltagereachbreakdownvoltageatthisreversebreakdown,
voltageremainsalmostconstantbutreversecurrentbecomesquitehighlimitedonlyby
theexternalcircuitresistance.alargereversebreakdownvoltageassociatedwithhigh
reversecurrent,leadstoexcessivepowerlossthatmaybedestroythediode.

Atpointa reverse breakdown ofthe diode occurs and currentincrease sharply
damagingthediode.Thispointiscalled knee ofthereverse characteristics. 
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