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AnswerQuestionNo.1compulsorily. (1X10=10Marks)

AnswerONEquestionfrom eachunit.
(4X10=40

Marks)
1.Answerallquestions (1X10=10
Marks)

a Statetwofundamentallawsofcircuitanalysis.

LCK:Algebraicsum ofcurrentsatanynode(junction)isequaltoZero.

KVL:Algebraicsum ofpotentialdropsatanyloopisequaltoZero.

b Apieceofresistivematerialhasalengthof10mm,acrosssectionalareaof7mm2anda

resistivityof

4700X10-8Ω-m.Whatisitsresistance?

R= = =4.7KΩ
⌈l

A

4700X X0.0110-8

7X10-6

c Writeexpressionforgainofnon-invertingamplifier.

Gainofnon–invertingamplifierAf=1+
Rf

R1

d Calculatetheenergystoredina22μFcapacitorwhenitischargedto120V.

energystoredincapacitor= c = X22 X120X120=158.4mJ
1

2
v2

1

2
10-6

e FETisavoltageoperated(controlled)device.

f Defineslewrate.

Themaximum rateatwhichanamplifiercanrespondtoanabruptchangeofinputlevel.

g Maximum theoreticalefficiencyofhalf-waverectifieris40.6.

h AllMeshesareloopsbutAllloopsarenotmeshes.

i DistinguishbetweenstaticallyinducedEMFanddynamicallyinducedEMF.

Staticisstationary.sothereisnorelativemotionbetweenfieldnorcoil.Thesourceshould

bealternatinginnature.Thenonlyemfcanbeinduced.Indynamicallyinducedemfthereis

relativemotionbetweenconductorandfield.Becauserelativespeedisanimportantpoint

togetthedynamicallyinducedemf.

j Whatistheunitofadmittance?

 mho,anditssymbolis℧.

UNIT–I

2.

a

ObtainNorton’sequivalentforthefallowingcircuittotheleftofterminalsab. 5M



30Ωand60Ωareconnectedinparallel,soparallelequivalentresistanceis=

=20Ω.=
60X30

60+30

1800

90

= =22.5VVoltageatterminalsabisVth
90X20

20+60

Theveninequivalentresistance=RTh= = =15Ω
60X20

60+20

1200

80

Norton’scurrent= = =1.5A
Opencircuitvoltage

theveninsresistance

22.5

15

Norton’sequivalentcircuit

2.

b

Convertdeltanetworkofresistances10Ω,15Ωand25Ωintoanequivalentstar

network.

LetRa=10Ω,Rb=15Ω,Rc=25Ω

Usingthesevaluesandaboveformulae
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R1=7.5Ω,R2=5Ω,R3=3Ω.

(OR)

3.

a

ObtaintheexpressionsforimpedanceofRLCseriescircuitandadmittanceofRLC

parallelcircuitalongwithresonantfrequency.

Z=R+jωL+
1

jωC

Y= + +jωC
1

R

1

jωL

AtresonantfrequencyimpedanceZbecomesequaltoRandimaginaryfrequency

partbecomesequaltoZero.

jωL=
j

ωC

F=
1

2πLC

4M

3.

b

Deriveexpressionsforvoltageandcurrentrelationinbalanced3phaseYnetwork?

Inabalancedsystem theneutralcurrentiszero.Henceiftheloadisbalanced,the
currentandvoltagewillbesamewhetherneutralwireisconnectedornot.Hence
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forabalanced3-phasestarconnectedload,whetherthesupplyis3-phase3wire
or3-phase4wire,itisimmaterial.Incaseofunbalancedload,therewillbeneutral
current.

UNIT–II

4.

a

Elaborate the construction ofDC GeneratorWith neatdiagram.(Diagrams-2

Explenation-3M)

DCGenerator

Adcgeneratorisanelectricalmachinewhichconvertsmechanicalenergyinto

directcurrentelectricity.Thisenergyconversionisbasedontheprincipleof

productionofdynamicallyinducedemf.

ConstructionofaDCmachine:

Note:ADCgeneratorcanbeusedasaDCmotorwithoutanyconstructional

changesandviceversaisalsopossible.

Thus,aDCgeneratororaDCmotorcanbebroadlytermedasaDCmachine.

Yoke:
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 Theouterframeofadcmachine.

 Providesmechanicalstrengthtothewholeassembly

 Protectsallcomponent-Moisture,Airetc..

 Madeupofcastironorsteel.

 carriesthemagneticfluxproducedbythefieldwinding.

 Provideslowreluctancefortheflux.

 Reluctance:propertyofmagneticcircuitofopposingthepassageof

magneticfluxlines,

 Equaltoratioofthemagnetomotiveforcetothemagneticflux

Polesandpoleshoes:

 Polesarejoinedtotheyokewiththehelpofboltsorwelding.

 carryfieldwindingandpoleshoesarefastenedtothem.

Poleshoesservetwopurposes-

1.Supportfieldcoils

2.Spreadoutthefluxinairgapuniformly.

Thinshiets

Fieldwinding:

 Carriescurrentresponsibleforproductionofmagneticflux.

 Madeofcopper–Bendeasily.

 Fieldcoilsareformerwoundandplacedoneachpole

 connectedinseries.

 Theyarewoundinsuchawaythat,whenenergized,theyform alternate

NorthandSouthpoles.



 Armaturecore:

Armaturecoreistherotorofadcmachine.Itiscylindricalinshapewith

slotstocarryarmaturewinding.Thearmatureisbuiltupofthinlaminated

circularsteeldisksforreducingeddycurrentlosses.

Itmaybeprovidedwithairductsfortheaxialairflowforcoolingpurposes.

Armatureiskeyedtotheshaft.

Armaturewinding:

Itisusuallyaformerwoundcoppercoilwhichrestsinarmatureslots.The

armatureconductorsareinsulatedfrom eachotherandalsofrom the

armaturecore.Armaturewindingcanbewoundbyoneofthetwomethods;

lapwindingorwavewinding.Doublelayerlaporwavewindingsaregenerally

used.Adoublelayerwindingmeansthateacharmatureslotwillcarrytwo

differentcoils

1.Commutatorandbrushes:Physicalconnectiontothearmaturewindingis

madethroughacommutator-brusharrangement.Thefunctionofa

commutator,inadcgenerator,istocollectthecurrentgeneratedin

armatureconductors.Whereas,incaseofadcmotor,commutatorhelpsin

providingcurrenttothearmatureconductors.Acommutatorconsistsofa

setofcoppersegmentswhichareinsulatedfrom eachother.Thenumberof

segmentsisequaltothenumberofarmaturecoils.Eachsegmentis

connectedtoanarmaturecoilandthecommutatoriskeyedtotheshaft.

Brushesareusuallymadefrom carbonorgraphite.Theyrestoncommutator

segmentsandslideonthesegmentswhenthecommutatorrotateskeeping

thephysicalcontacttocollectorsupplythecurrent.

4.

b

Listvariouslossesintransformer.

Mmainlytransformerlossesareclassifiedinfollowingcategory

 coreloss(fixedfor givenfrequencyandgivenmaterialofcore)

 hysteresisloss

 eddycurrentloss

 copperloss(variablewithloadcurrent)

corelossoccur duetothecoreoftransformer.ascoreoftransformeris

madeupofferromagneticmaterialsotheselossesoccur

1.Hysteresisloss :Atransformercoreismadeupofferromagneticmaterial

andthesematerialsareverysensitivetomagnetisation.Thesematerials

behaveasmagnateswhenexternalmagneticfieldisappliedthesematerials

havingnumberofdomainsintheirstructure.thesedomainsarenothingbut

smallpermanentmagnetswhoseaxesarerandomlyorientedinsidethe

materialsonetmagnetizationiszero.Butwhenanexternalmagneticfieldis

applied,theaxesofdomains(smallmagnets)getaligned totheaxisof

externalappliedmagneticfieldandwhenthisexternalmagneticfieldis

removed,maximum domainsattaintheiroriginalpositionbutsomeofthem

donotattaintheirpositionmeansmaterialdonotdemagnetizecompletely
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andthisisthereasonofhysteresisloss.IntransformerwegiveACsupplyso

aftereachhalfcyclereversalofexternalmagneticfield,so reversalof

domain,soanextraworkhastodonetocompletelyreverseitandthisextra

workneedselectricalenergywhichresultsinhysteresisloss.

2.eddycurrentloss:Intransformerweprovidealternatingcurrentinprimary

whichproducesalternatingfluxincore,thisfluxlinkswithsecondaryof

transformerandinducesemfinsecondary,  itmaybepossiblethatfluxalso

linkswithsomeotherconductingpartsoftransformerlike ferromagnetic

coreorironbodyandinduceslocalemf inthesepartsoftransformerwhich

willcauseacirculatingcurrenttoflowinthesepartscausingheatloss.these

currentsarecallededdycurrentandthislossiscallededdycurrentloss.

3.copperloss:As pure inductive coilis notpossible,itmusthave some

resistance ,so due to resistances there are losses in each winding of

transformerwhicharecalledcopperloss.thislossvariesasloadcurrent

variessoitiscalledvariableloss.

(OR)

5.

a

Describegenerationofrotatingmagneticfieldwithexample.

TheproductionofRotatingmagneticfieldin3phasesupplyisveryinteresting.

Whena3-phasewindingisenergizedfrom a3-phasesupply,arotatingmagnetic

fieldisproduced.Thisfieldissuchthatitspolesdonoremaininafixedpositionon

thestatorbutgoonshiftingtheirpositionsaroundthestator.Forthisreason,itis

calledarotatingfield.Itcanbeshownthatmagnitudeofthisrotatingfieldis

constantandisequalto1.5fm wherefm isthemaximum fluxduetoanyphase.

Athreephaseinductionmotorconsistsofthreephasewindingasitsstationary

partcalledstator.Thethreephasestatorwindingisconnectedinstarordelta.The

threephasewindingsaredisplacedfrom eachotherby120°.Thewindingsare

suppliedbyabalancedthreephaseacsupply.

The three phase currents flow simultaneouslythrough the windings and are

displaced from each otherby120°electrical.Each alternating .phasecurrent

producesitsownfluxwhichissinusoidal.Soallthreefluxesaresinusoidalandare

separatedfrom eachotherby120°.IfthephasesequenceofthewindingsisR-Y-B,

thenmathematicalequationsfortheinstantaneousvaluesofthethreefluxesΦR,

ΦY,ΦBcanbewrittenas,

ΦR=Φmsin(ωt)

ΦY=Φmsin(ωt-120)

ΦB=Φmsin(ωt-240)

Aswindingsareidenticalandsupplyisbalanced,themagnitudeofeachfluxisΦm

.
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5.

b

Explainworkingprincipleofsynchronousgeneratorwithneatdiagram.(Diagrams-2

Explenation-3M)

ConstructionofSynchronousGenerator

Ingeneral,synchronousgeneratorconsistsoftwopartsrotorandstator.Therotor

partconsistsoffieldpolesandstatorpartconsistsofarmatureconductors.The

rotationoffieldpolesinthepresenceofarmatureconductorsinduces
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an alternatingvoltage whichresultsinelectricalpowergeneration.

Thespeedoffieldpolesissynchronousspeedandisgivenby

SynchronousGeneratorWorkingPrinciple

Theprincipleofoperationofsynchronousgeneratoriselectromagneticinduction.If

thereexistsarelativemotionbetweenthefluxandconductors,thenanemfis

induced intheconductors.To understand thesynchronousgeneratorworking

principle,letus considertwo opposite magnetic poles in between them a

rectangularcoilorturnisplacedasshowninthebelowfigure.

Iftherectangularturnrotatesinclockwisedirectionagainstaxisa-basshownin

thebelowfigure,thenaftercompleting90degreesrotationtheconductorsidesAB

andCDcomesinfrontoftheS-poleandN-polerespectively.Thus,nowwecansay

thattheconductortangentialmotionisperpendiculartomagneticfluxlinesfrom

northtosouthpole.



So,hererateoffluxcuttingbytheconductorismaximum andinducescurrentintheconductor,

thedirectionoftheinducedcurrentcanbedeterminedusing Fleming’srighthandrule.Thus,we

cansaythatcurrentwillpassfrom AtoBandfrom CtoD.Iftheconductorisrotatedina

clockwisedirectionforanother90degrees,thenitwillcometoaverticalpositionasshowninthe

belowfigure.

Now,thepositionofconductorandmagneticfluxlinesareparalleltoeachotherandthus,noflux

iscuttingandnocurrentwillbeinducedintheconductor.Then,whiletheconductorrotatesfrom

clockwiseforanother90degrees,thenrectangularturncomestoahorizontalpositionasshown

inthebelow figure.Suchthat,theconductorsAB andCD areundertheN-poleandS-pole

respectively.ByapplyingFleming’srighthandrule,currentinducesinconductorABfrom pointBto

AandcurrentinducesinaconductorCDfrom pointDtoC.

So,thedirectionofcurrentcanbeindicatedasA–D–C–Banddirectionofcurrentforthe

previoushorizontalpositionofrectangularturnisA–B–C–D.Iftheturnisagainrotated

towardsverticalposition,thentheinducedcurrentagainreducestozero.Thus,foronecomplete

revolutionofrectangularturnthecurrentintheconductorreachestomaximum &reducestozero

andthenintheoppositedirectionitreachestomaximum &againreachestozero.Hence,one

completerevolutionofrectangularturnproducesonefullsinewaveof currentinducedinthe

conductor whichcanbetermedasthegenerationofalternatingcurrentbyrotatingaturninsidea

magneticfield.

Now,ifweconsiderapracticalsynchronousgenerator,thenfieldmagnetsrotatebetweenthe

stationaryarmatureconductors.Thesynchronousgeneratorrotorandshaftorturbinebladesare

mechanicallycoupled to each otherand rotatesatsynchronousspeed.Thus,the magnetic

flux cuttingproducesaninducedemfwhichcausesthecurrentflowinarmatureconductors.Thus,

foreachwindingthecurrentflowsinonedirectionforthefirsthalfcycleandcurrentflowsinthe

otherdirectionforthesecondhalfcyclewithatimelagof120degrees(astheydisplacedby120

degrees).Hence,theoutputpowerofsynchronousgeneratorcanbeshownasbelowfigure.



UNIT–III

6.

a

Derivetheexpressionforaverage,RMSandefficiencyofFullwaverectifier.

Average(DC)current

Average(DC)Voltage

DCOutputPower

ACinputpower(Pac)

RectifierEfficiency(η)
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6.

b

ExplainClippingandClampingactionWithsimplediagrams. (Diagrams-2

Explenation-3M )

CLIPPINGCIRCUIT:

 Diode Clipper is a wave shaping circuitthattakes an inputwaveform

and clips or cuts offitstophalf,bottom halforbothhalvestogether.This

clippingoftheinputsignalproducesanoutputwaveform thatresembles

a flattenedversion oftheinput.

 Itisalsoknownasa limiter.

 Clippersareusedtoperform oneofthefollowingtwofunctions:

Changingtheshapeofawaveform :

 Forexample,aclippercanbeusedtoconvertasinewaveinto

rectangularwave,squarewaveetc.

CircuitTransientprotection:

Atransientisasuddencurrentorvoltagerisethathasanextremelyshortduration.

Insuchcases,aclipperdiodecanbeusedtopreventthetransientfrom reaching

thatcircuit.

Dependingonthefeaturesofthediode,thepositiveornegativeregionoftheinput

signalis“clipped”offand accordinglythe diode clippersmaybe positive or

negativeclippers.

CLIPPINGCIRCUIT:

 Diode Clipper is a wave shaping circuitthattakes an inputwaveform

and clips or cuts offitstophalf,bottom halforbothhalvestogether.This

clippingoftheinputsignalproducesanoutputwaveform thatresembles

a flattenedversion oftheinput.

 Itisalsoknownasa limiter.

 Dependingonthefeaturesofthediode,thepositiveornegativeregionofthe

inputsignalis “clipped”offand accordingly the diode clippers may

be positive or negative clippers.

PositiveClipper

5M



NegativeClipper

 Differentlevelsofclippingcanbeobtainedbyvaryingtheamountofvoltage

ofthebatteryandalsointerchangingthepositionsofthediodeandresistor.

CLAMPINGCIRCUIT:

TheClampingcircuitorclamperkeepstheamplitudeoftheoutputsignalsameas

thatoftheinputsignalexceptthattheD.C.level(offset)hasbeenchanged.

Simplyitisacircuitthatplaceseitherthepositiveornegativepeakofasignalata

desiredd.c.levelisknownasaclampingcircuit.

(OR)

7.

a

Whatareregionsofoperationsoftransistor?ExplainTransistorcharacteristicswith

Common Emitter configuration.

(Diagrams-2Explenation-3M )

Bipolarjunction transistors hastwojunctionsbaseemitterjunction,basecollector
junction.Accordinglytherearefourdifferent regions ofoperationinwhicheitherof
thetwojunctionsareforwardbiasedreversebiasedorboth.

1.Activeregion2.Saturationregion3.cutoffregion
Inputcharacteristics
Theinputcharacteristicsdescribetherelationshipbetweeninputcurrentorbase
current(IB)andinputvoltageorbase-emittervoltage(VBE).
First,drawaverticallineandahorizontalline.Theverticallinerepresentsy-axisand
horizontallinerepresentsx-axis.Theinputcurrentorbasecurrent(IB)istaken
along y-axis (verticalline)and the inputvoltage (VBE) is taken along x-axis
(horizontalline).
Todeterminetheinputcharacteristics,theoutputvoltageVCE iskeptconstantat
zerovoltsandtheinputvoltageVBE isincreasedfrom zerovoltstodifferentvoltage
levels.Foreachvoltagelevelofinputvoltage(VBE),thecorrespondinginputcurrent
(IB)isrecorded.
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Outputcharacteristics

Theoutputcharacteristicsdescribetherelationshipbetweenoutputcurrent(IC)and

outputvoltage(VCE).  

First,drawaverticallineandahorizontalline.Theverticallinerepresentsy-axisand

horizontallinerepresentsx-axis.Theoutputcurrentorcollectorcurrent(IC)istaken

along y-axis (verticalline)and the outputvoltage (VCE) is taken along x-axis

(horizontalline).

Todeterminetheoutputcharacteristics,theinputcurrentorbasecurrentIB iskept

constantat0 μA andtheoutputvoltageVCE isincreasedfrom zerovoltstodifferent

voltagelevels.Foreachlevelofoutputvoltage,the correspondingoutputcurrent

(IC)isrecorded.

7.

b

WhatisQpoint?Explainvoltagedividerbiasingoftransistorwithneatsketch.

(Diagrams-2 Explenation-

3M )

Theoperating point ofadevice,alsoknownasbias point,quiescent point,or Q-

point,istheDCvoltageorcurrentataspecifiedterminalofanactivedevice(a

transistororvacuum tube)withnoinputsignalapplied.

VoltageDividerTransistorBiasing

The common emittertransistoris biased using a voltage dividernetwork to

increasestability.Thenameofthisbiasingconfigurationcomesfrom thefactthat

thetworesistors RB1 and RB2 form avoltageorpotentialdividernetworkacrossthe

supplywiththeircenterpointjunctionconnectedthetransistorsbaseterminalas

shown.

Thisvoltagedividerbiasingconfigurationisthemostwidelyusedtransistorbiasing

method,astheemitterdiodeofthetransistorisforwardbiasedbythevoltage

dropped across resistor RB2.Also,voltage dividernetwork biasing makes the

transistorcircuitindependentofchangesinbetaasthevoltagesatthetransistors
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base,emitter,andcollectoraredependentonexternalcircuitvalues.

Tocalculatethevoltagedevelopedacrossresistor RB2 andthereforethevoltage

appliedtothebaseterminalwesimplyusethevoltagedividerformulaforresistors

inseries.

Generallythevoltagedropacrossresistor RB2 ismuchlessthanforresistor RB1.

Thenclearlythetransistorsbasevoltage VB withrespecttoground,willbeequalto

thevoltageacross RB2.

Thecurrentflowingthroughresistor RB2 isgenerallysetat10timesthevalueofthe

requiredbasecurrent IB sothatithasnoeffectonthevoltagedividercurrentor

changesinBeta.

Thegoalof TransistorBiasing istoestablishaknownQ-pointinorderforthe

transistortoworkefficientlyandproduceanundistortedoutputsignal.Correct

biasing ofthe transistoralso establishes its initialAC operating region with

practicalbiasingcircuitsusingeitheratwoorfour-resistorbiasnetwork.

Inbipolartransistorcircuits,theQ-pointisrepresentedby(VCE, IC)fortheNPN

transistorsor(VEC, IC )forPNPtransistors.Thestabilityofthebasebiasnetwork

andthereforetheQ-pointisgenerallyassessedbyconsideringthecollectorcurrent

asafunctionofbothBeta(β)andtemperature.

Herewehavelookedbrieflyatfivedifferentconfigurationsfor“biasingatransistor”

usingresistivenetworks.Butwecanalsobiasatransistorusingeithersilicon

diodes,zenerdiodesoractivenetworksallconnectedtothebaseterminalofthe

transistororbybiasingthetransistorfrom adualpowersupply.

UNIT–IV

8.

a

Explain operationalcharacteristics of Enhancement MOSFET. (Diagrams-3

Explenation-4M )

EnhancementModeOperatingregions

OperationofanEMOSFET:
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WorkingofanEMOSFET

Asitsnameindicates,thisMOSFEToperatesonlyinthe enhancementmode and

hasnodepletionmode.Itoperateswithlargepositivegatevoltageonly.Itdoesnot

conductwhenthegate-sourcevoltage VGS = 0.Thisisthereasonthatitiscalled

normally-off MOSFET. In these MOSFET’s drain current ID flows only when

VGS exceedsVGST [gate-to-source thresholdvoltage].

Whendrainisappliedwithpositivevoltagewithrespecttosourceandnopotential

isappliedtothegatetwoN-regionsandoneP-substratefrom twoP-Njunctions

connectedbacktobackwitharesistanceoftheP-substrate.Soaverysmalldrain

currentthatis,reverse leakage currentflows.Ifthe P-type substrate isnow

connectedtothesourceterminal,thereiszerovoltageacrossthesourcesubstrate

junction,andthe–drain-substratejunctionremainsreverse biased.

Whenthegateismadepositivewithrespecttothesourceandthesubstrate,

negative(i.e.minority)chargecarrierswithinthesubstrateareattractedtothe

positivegateandaccumulateclosetothe-surfaceofthesubstrate.Asthegate

voltageisincreased,moreandmoreelectronsaccumulateunderthegate.Since

theseelectronscannotflowacrosstheinsulatedlayerofsilicondioxidetothegate,

sotheyaccumulateatthesurfaceofthesubstratejustbelow thegate.These

accumulated minoritychargecarriers N -typechannelstretching from drainto

source.When this occurs,a channelis induced byforming whatis termed

an inversionlayer (N-type).Now adraincurrentstartflowing.Thestrengthofthe

draincurrentdependsuponthechannelresistancewhich,inturn,dependsuponthe

numberofchargecarriersattractedtothepositivegate.Thusdraincurrentis

controlledbythegatepotential.

Sincetheconductivityofthechannelisenhancedbythepositivebiasonthegate

sothisdeviceisalsocalledthe enhancementMOSFET orE-MOSFET.

CharacteristicsofanEMOSFET.



DrainCharacteristics-EMOSFET

DraincharacteristicsofanN-channelE-MOSFETareshowninfigure.Thelowest

curveistheVGST curve.WhenVGS islesserthanVGST,ID isapproximatelyzero.When

VGS isgreaterthanVGST,thedeviceturns-onandthedraincurrentID iscontrolledby

the gate voltage.The characteristic curves have almostverticaland almost

horizontalparts.Thealmostverticalcomponentsofthecurvescorrespondtothe

ohmicregion,andthehorizontalcomponentscorrespondtothe constantcurrent

region.ThusE-MOSFETcanbeoperatedineitheroftheseregions i.e. itcan be

usedasavariable-voltageresistor(WR)orasaconstantcurrentsource.

EMOSFET-TransferCharacteristics

Figureshowsatypicaltransconductancecurve.ThecurrentIDSSatVGS<=0isvery

small,beingoftheorderofafewnano-amperes.WhentheVGS ismadepositive,the

draincurrentID increasesslowlyatfirst,and thenmuchmorerapidlywithan

increaseinVGS.Themanufacturersometimesindicatesthe gate-sourcethreshold
voltage VGST atwhichthedraincurrentID attainssomedefinedsmallvalue,say10u

A.AcurrentID (0N, correspondingapproximatelytothemaximum valuegivenonthe

draincharacteristicsandthevaluesofVGS requiredtogivethiscurrentVGsQN are

alsousuallygivenonthemanufacturersdatasheet.

Theequationforthetransfercharacteristicdoesnotobeyequation.Howeverit

doesfollowasimilar“squarelawtype”ofrelationship.Theequationforthetransfer

characteristicofE-MOSFETsisgivenas:



ID=K(VGS-VGST)2

8.

b

HowFETisvoltagecontrolleddevice,Explain?

hemostcommontypeofFET isan“Insulated Gate”type.SincetheGateis

insulatedfrom theDrainandSource,nocurrentcanflowthroughit(orverylittle,in

practice).SotheFEThasnochoice:itcannotbecontrolledbycurrentsoitmustbe

controlledbytheelectrostaticfieldsetupbythevoltageonitsGate.(Henceits

name:FieldEffectTransistor.)

3M

(OR)

9.

a

WhatisOp-Amp?ListthecharacteristicsofidealOp-Amp.(Definition-2MCharacteristics-

3M)

An operational amplifier (often op-amp or opamp) is a DC-coupled high-gain

electronicvoltageamplifier with adifferentialinputand,usually,asingle-ended

output.

TheIdealOp-amp

TheICOp-ampcomessoclosetoidealperformancethatitisusefultostatethe

characteristicsofanidealamplifierwithoutregardtowhatisinsidethepackage.

1.Infinitevoltagegain

2.Infiniteinputimpedance

3.Zerooutputimpedance

4.Infinitebandwidth

Zeroinputoffsetvoltage(i.e.,exactlyzerooutifzeroin).

5M

9.

b

DeriveexpressionforGainofnoninvertingamplifier. (Diagram -2M Derivation

-3M)

()

EquivalentPotentialDividerNetwork
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Thenusingtheformulatocalculatetheoutputvoltageofapotentialdivider

network,wecancalculatetheclosed-loopvoltagegain( AV )ofthe Non-

invertingAmplifier asfollows:


