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BJT(BipolarJunctionTransistor)

Transistors are one ofthe veryimportantcomponents used in electronic circuit
constructions.These humble componentscan almostbe found everywhere;from
simplerelaydrivercircuitstocomplexmotherboardcircuits,transistorsprovetheir
presence.In fact,yourmicrocontrollers and microprocessors are nothing buta
collectionofalargenumberoftransistorssynthesizedtoperform acollectiveoperation.
DorememberthatmanyswitchingdeviceslikeBJT, MOSFET, IGBT, SCR, TRIAC, DIAC,
etc.canbecollectivelycalledtransistors.But,themostbasic(oldest)ofthetransistor
istheBJTTransistor,henceinthisarticle,wegetintodetailsofthat,youcanusethe
linkstolearnmoreaboutotherpowerswitches. 

 

BJTistheshortform of BipolarJunctionTransistor,itisasolid-statecurrent-controlled
devicewhichcanbeusedtoelectronicallyswitchacircuit,youcanthinkofitasyour
normalFanorLightswitch,butinsteadofyouturningitonmanuallyitcanbecontrolled
electronically.Technicallyspeaking,BJT isathree-terminaldevicewithanEmitter,
collector,and a base pin,the currentflow through the emitterand collectorare
controlledbytheamountofcurrentappliedtothebase.Againyoucanthinkofemitter
andcollectorasthetwoendsofyourswitchandinsteadofpressingtheswitch,we
havethebasepinwhichcanreceivethecontrolsignal.

SymbolofBJTTransistors

Let'sstartwiththe symboloftransistors sothatyoucanidentifythem inacircuit.The
belowdiagram showsthesymbolsofthetwo typesoftransistors.Theoneontheleftis
the symbolofthePNPtransistor andtheoneontherightisthe symboloftheNPN
transistor.AsIsaid,youwillbeabletoseethethreeterminalsEmitter,Collector,and
BaseforboththetypeofTransistor.

The differencebetweenthePNPandNPN transistors isthatthearrow markatthe

emitterendifyouhavenoticed,thearrowinthe PNPtransistor ismentionedasmoving

from theemittertothebasewhereasinthe NPN transistor thearrow willbemoving

from thebasetotheemitter.TheDirectionofthearrow representsthedirectionof

currentflow inthetransistor,inPNPthecurrentwillbeflowingfrom emittertobase,

similarlyintheNPNtransistorcurrentwillbeflowingfrom thebasetoemitter.



WorkingofTransistor(BJT)

Practicallytheworkingofatransistorisverysimple,itcanbeusedasaswitchorasan
amplifier.Butforbasicunderstandingletsstartwithhow transistorasaswitch worksin
acircuit.AtypicalworkingofPNPtransistor BC558 isshownbelow,Apartfrom thisthe
BC547,2N2222,BC557arefewamongthepopulartransistorsthataremostcommonly
used.  

Asyoucanseewhenacontrolvoltageisprovidedtothebasepin,therequired base
current(IB) flowsintothebasepinwhichiscontrolledbya baseresistor.Thiscurrent
turnsonthetransistor(switchisclosed)andallowsthecurrenttoflowfrom collectorto
emitter.Thiscurrentiscalled the collectorcurrent(IC) and thevoltageacrossthe
collectorandemitteriscalledVBE.Asyoucanseeintheimage,weareusingalow-level
voltagelike5Vtodriveahighervoltageloadof12Vusingthistransistor.

 

Now forthetheory,consideranNPNtransistor,theBEjunctionis forwardbiased and



theCBjunctionis reversebiased.ThewidthofthedepletionregionattheJunctionCBis
higherwhencomparedwiththedepletionregionoftheJunctionBE.WhentheBE
junctionisforwardbiaseditdecreasesthebarrierpotential,hencetheelectronsstart
flowingfrom theemittertothebase.Thebaseregionisverythinanditislightlydoped
whencomparedwithotherregions,henceitconsistsofaverysmallnumberofholes,
theelectronsthatareflowingfrom theemitterwillrecombinewiththeholespresentin
thebaseregionandstarttoflowoutofthebaseregionintheform ofthebasecurrent.
Alargenumberofelectronsthatareleftwillmoveacrossthereversebiascollector
junctionintheform ofthecollectorcurrent.

Basedonthe Kirchoff’sCurrentLaw,wecanframethecurrentequationas

IE=IB+IC

Where,IE,IB, andIC aretheemitter,base,andcollectorcurrentrespectively.Herethe
basecurrentwillbeverysmallwhencomparedwithemitterandcollectorcurrent,
therefore, IE ~IC

 

Similarly,whenyouconsiderthePNPTransistor,theyoperateinthesamewayasthe
NPNtransistor,butinNPNtransistorsthemajoritychargecarriersareholes(Positively
charged particle)butin the NPN transistorthe charge carriersare the electrons
(negativelychargedparticle).

CharacteristicsofBJT

BJT can be connected in three differentconfigurations bykeeping one terminal
commonandusingtheothertwoterminalsfortheinputandoutput.  Thesethreetypes
ofconfigurationsresponddifferentlytotheinputsignalappliedtothecircuitbecauseof
the staticcharacteristics oftheBJT.Thethree differentconfigurationsofBJT arelisted
below.

 CommonBase(CB)configuration



 CommonEmitter(CE)configuration
 CommonCollector(CC)Configuration

Amongthese,theCommonBaseconfigurationswillhavevoltagegain,butnocurrent
gain,whereastheCommonCollectorConfigurationhascurrentgain,butnovoltagegain
andtheCommonEmitterConfigurationwillhavebothcurrentandvoltagegain.

 

CommonBase(CB)Configuration

TheCommonBaseconfigurationisalsocalledasthe groundedbaseconfiguration,
wherethebaseoftheBJTisconnectedasacommonbetweenboththeinputand
outputsignal.TheinputtotheBJTisappliedacrosstheBaseandEmitterTerminals
andtheoutputfrom theBJTisobtainedacrosstheBaseandCollectorterminal.The
inputcurrent(IE)flowingthroughtheemitterwillbequitehigherwhencomparedwith
boththeBasecurrent(IB)andtheCollectorCurrent(IC)astheemittercurrentisthesum
ofboththeBasecurrentandCollectorcurrent.Sincethecollectorcurrentoutputisless
thantheEmittercurrentinputthe currentgainofthisconfigurationwillbeunity(1)or
less.

Inputcharacteristics 

The inputCharacteristiccurve fortheCommonBaseconfigurationsisdrawnbetween
theemittercurrentIE andthevoltagebetweenthebaseandemitterVEB.Duringthe
Commonbaseconfiguration,theTransistorgetsforwardbiasedhenceitwillshow
characteristicssimilartothatoftheforwardcharacteristicsofap-ndiodewhere
the IE increasesforfixedVEB whenVCB increases.



OutputCharacteristics 

TheoutputcharacteristicsoftheCommonBaseconfigurationaregivenbetweenthe
collectorcurrentIC andthevoltagebetweenthecollectorandbaseVCB,heretheemitter
CurrentIE isthemeasuringparameter.Basedontheoperation,therearethreedifferent
regionsinthecurve,atfirst,the activeregion,heretheBJTwillbeoperatingnormally
andtheemitterjunctionisreversebiased.Nextcomesthe saturationregion whereboth
theemitterandcollectorjunctionsareforwardbiased.Finally,the cutoffregion where
bothemitterandthecollectorjunctionsarereversebiased.

CommonEmitter(CE)Configuration

TheCommonEmitterConfigurationisalsocalledthegroundedemitterconfiguration
wheretheemitteractsasthecommonterminalbetweentheinputappliedbetweenthe
baseandemitterandtheoutputobtainedbetweenthecollectorandtheemitter.This
configurationproducesthe highestcurrentandpowergain whencomparedwiththe
othertwotypesofconfigurations,thisisbecauseofthefactthattheinputimpedanceis
lowasitisconnectedtoaforward-biasedPNjunctionwhereastheoutputimpedanceis
highasitisobtainedforthereverse-biasedPNjunction.

InputCharacteristics

The input characteristicsoftheCommonEmitterconfiguration aredrawnbetweenthe
basecurrentIB andthevoltagebetweenthebaseandemitterVBE.HeretheVoltage



betweentheCollectorandtheemitteristhemostcommonparameter.Ifyoucouldsee
therewillnotbemuchdifferencebetweenthecharacteristiccurveoftheprevious
configurationexceptforthechangeinparameters.

OutputCharacteristics

TheoutputcharacteristicsaredrawnbetweentheCollectorCurrentIC  andthevoltage
betweenthecollectorandtheEmitterVCE.TheCEconfigurationalsohasthethree
differentregions,inthe active region thecollectorjunctionisreversebiasedandthe
emitterjunctionisforwardbiased,inthe cut-offregion, theemitterjunctionisslightly
reversebiased and thecollectorcurrentisnotcompletelycutoff,and finally,in
the saturationregion,boththecollectorandtheemitterjunctionsareforwardbiased.

ApplicationofBipolarJunctionTransistors(BJT)

BJTcanbeusedinvariouskindsofapplicationssuchaslogiccircuits,amplification
circuits,oscillationcircuits,multi-vibratorcircuits,clippingcircuits,circuitsofthetimer,
timedelaycircuits,switchingcircuits,etc.

Typesofpackages
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