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Q1.  Explain ithe itrans iconductance icurve ifor in-channel iJFET igiven ibelow i 

 
 

 

ANSWER: i 

as iyou ican isee ifrom ithe igraph, ias ithe ivalue iof iVgs ichanges ithen ithe idrain icurrent iId iwill ichange. iSo inow 

ilet ius ifind iout ithe irelationship ibetween ithe iinput ivoltage iVgs iand ithe ioutput idrain icurrent iId. iSo, iif iwe 

iplot ithis irelationship, ithen iit iis iknown ias ithe itransfer icharacteristic. iSo ibasically, ithis itransfer 

icharacteristic iis ithe iplot iwhich idefines ithe irelationship ibetween ithe iinput iand ithe ioutput iquantity iof ithe 

idevice. iAnd iit icould ibe ieither ivoltage ior icurrent. iSo, ifor ithe iJFET, iif iwe ikeep ithis ivoltage iVds iconstant, 

iand ifor ithe idifferent ivalues iof iVgs, iif iwe iplot ithis icurrent iId ithen iwe iwill iget ithe itransfer icharacteristic iof 

ithis iJFET. iNow ifor ithe iBJT iif iyou iknow ithe irelationship ibetween ithe ioutput icollector icurrent iand ithe 

iinput ibase icurrent iis ilinear. iAnd iit ican ibe igiven iby ithe iexpression iIc iis iequal ito ibeta itimes iIb. iBut ifor ithe 

iJFET, ithe irelationship ibetween ithis iinput ivoltage ivgs iand ithe idrain icurrent iId iis inon-linear. iAnd iit ican ibe 

igiven iby ithis iexpression, ithat iis idrain icurrent iId iis iequal ito iIdss itimes, i1 iminus ivgs idivided iby iVp, iwhole 

isquare. iAnd iif iyou iwant ito ifind ithis irelation igraphically ithen iit ican ibe ifound ifrom ithe ioutput 

icharacteristic ior ithe idrain icurves iof ithe iJFET. iSo, ito ifind ithis itransfer icharacteristics, ifirst iof iall ilet ius 

irepresent ithis idrain icurrent iId iand ithe ivoltage ivgs ion ithe idifferent iaxis. iNow ion ithe iright iside iof ithis 

icurve iwe ihave ia idrain icurves ifor ithe idifferent ivalues iof ivgs. iSo, ifrom ithe iright iside, ifirst iof iall ilet ius 

iextend ithe isaturation idrain icurrent ifor ithe ivoltage ivgs iis iequal ito izero iand iat ithe isame itime ilet ius idraw ia 

ivertical iline ifor ithe ivalue iof ivgs iis iequal ito izero. iAnd ithe iintersection iof ithese itwo ilines iwill igive ithe ivalue 

iof idrain icurrent iID ifor ivgs iis iequal ito izero ivolt. iAnd iwe ican ido ithe isame ithing ifor ithe idifferent ivalue iof 

iVgs. iSo ifor iVgs iis iequal ito iminus i1, iif iwe iextend ithis iline ito ithe ileft iand iif iwe idraw ia ivertical iline ifor iVgs iis 

iequal ito iminus i1 ivolt, ithen iwe iwill iget ian iintersection ipoint iwhich irepresents ithe ivalue iof idrain icurrent 

ifor iVgs iis iequal ito iminus i1 ivolt. iAnd iif iwe ido ithe isame ithing ifor ithe idifferent idrain icurves ithen iwe iwill 

iget ia ivalues iof idrain icurrents ifor ithe idifferent ivalues iof iVgs. iAnd iif iwe iconnect ithese iintersection ipoints 

ithen iwe iwill iget ia itransfer icurve iwhich irepresents ithe irelationship ibetween ithe icurrent iID iand ithe iVgs. 

iAnd ias iit iis ievident ifrom ithe igraph, ithe irelationship ibetween ithis icurrent iID iand ithe ivgs iis inon-linear. 

iAnd ilike iwe ihad iseen, imathematically ithe irelationship ican ibe iexpressed iby ithis iexpression. iThat iis idrain 

icurrent iID iis iequal ito iIdss itimes i1 iminus iVgs idivided iby iVp, iwhole isquare. iwhere iIdss iis ithe imaximum 

ivalue iof ithe idrain icurrent iand ithe iVp iis ithe ipinch ioff ivoltage iof ithis iJFET. iSo, iin ithis iexpression iif iwe iput 

iVgs iis iequal ito izero ithen iwe iwill iget ithis idrain icurrent iId iis iequal ito iIdss. iso, iwhenever ithis ivgs iis iequal ito 

izero iat ithat itime ithe ivalue iof idrain icurrent iis imaximum. iAnd ithe ivalue iof ithat idrain icurrent iwill ibe iequal 

ito iIdss. iSimilarly, iin ithis iexpression, iwhenever iwe iput ithis iVgs iis iequal ito iVp, iat ithat itime ithis idrain 

icurrent iId iwill ibe iequal ito izero. iso iwhenever ithis iVgs iis iequal ito iVp, iat ithat itime ithe idrain icurrent iis izero. 



iSo, iby iputting ithese itwo ivalues iwe iwill iget ithe itwo iextreme ipoints iof ithis icurve. iSo inow ilet's itake ithe 

ivalue iof iVgs iin ibetween ithese itwo iextreme ipoints. iSo ilet's isay ifor isome iJFET, ithe ivalue iof iIdss iis iequal ito 

i12 imilli iampere. iAnd ifor ithe iJFET, ithe ivalue iof ipinch-off ivoltage iVp iis iequal ito iminus i4 ivolt. iAnd ilet's isay 

iwe iwant ito ifind ithe ivalue iof idrain icurrent iwhenever ithis iVgs iis iequal ito iminus i2 ivolt. iSo, iif iwe iput iall 

ithese ivalues ithen ithe idrain icurrent iId iwill ibe iequal ito i12 imilli iampere itimes, i1 iminus i-2 idivided iby iminus 

i4, iwhole isquare. iAnd iif iwe isimplify iit ithen ithe ivalue iof iId iwill ibe iequal ito i3 imilli iampere. iSo, iwhenever 

ithe iVgs iis iequal ito iminus i2 ivolt iat ithat itime ithe ivalue iof idrain icurrent iID iis iequal ito i3 imilli iampere. iAnd 

iin ithis iway, iby iputting ithe ivalue iof ithis iVgs ibetween ithe izero iand ithe ipinch ioff ivoltage iVp, iwe ican ifind 

ithe ivalue iof idrain icurrent ifor ithe igiven iJFET. iAnd isimilarly, ifor ithe igiven iJFET, iif iwe iknow ithe ivalue iof ithis 

idrain icurrent iID ithen iwe ican ifind ithe ivalue iof iVgs. iSo, iif iwe ijust irewrite ithis iexpression iin iterms iof ithe 

iVgs, ithen iit ican ibe irepresented ilike ithis. iso ihere ilet's isay iwe iwant ito ifind ithe ivalue iof iVgs ifor ithe idrain 

icurrent iID iis iequal ito i6 imilliampere. iSo, ifrom ithe igiven iexpression iwe ican isay ithat iVgs iis iequal ito iminus 

i4 itimes i1 iminus iunder iroot i6 idivided iby i12. iThat iis iequal ito iminus ifour itimes ione iminus iunder iroot i1 iby 

i2. iAnd iif iwe isimplify iit ithen ithe ivalue iof iVgs iwill ibe iequal ito i-1.17 ivolt. iSo iin ithis iway iif iwe iknow ithe 

ivalue iof ithe idrain icurrent iId ithen iwe ican ifind ithe icorresponding ivalue iof ithis iVgs iusing ithis iexpression. 

iNow iso ifar iwe ihave ionly idiscussed iabout ithe itransfer icharacteristic iof ithe in-channel iJFET. iSo inow 

isimilarly ilet ius isee ithe itransfer icharacteristic ifor ithe ip-channel iJFET. iso iin icase iof ithe ip-channel iJFET, ias 

ithe ivalue iof iVgs iand iVp iboth iare ipositive, iso ithe itransfer icurve iwill ibe ithe imirror iimage iof ithe in-channel 

iJFET icurve. iSo iif iwe isee ithe itransfer icurve ifor ithe ip-channel iJFET, ithen iit iwill ilook ilike ithis. iAnd iin ithis 

icurve iif iwe iknow ithe ivalue iof iVgs, ithen iby idrawing ithe ivertical iline iwe ican ifind ithe iintersection ipoint ion 

ithe icurve. iAnd ithereby iwe ican ifind ithe icorresponding ivalue iof ithe idrain icurrent. iNow ihere ias ithe 

ivoltage iVgs iand iVp iboth iare ipositive iso iwe ican iapply ithe isame imathematical iexpression ithat iwe ihave 

iused ifor ithe in-channel iJFET. iAnd iusing ithis iwe ican ifind ithe ivalue iof ithe idrain icurrent iId. 

 

Q2.  State ithe icharacteristics iof ia ipractical ioperational iamplifier. 

 

ANSWER: i 

Practical iOp iAmp iCharacteristics: 

The iPractical iOp iAmp iCharacteristics ican ibe iapproximated iclosely ienough, ifor imany ipractical iop-amps 

iBut ibasically ithe iPractical iOp iAmp iCharacteristics iare ilittle ibit idifferent ithan ithe iideal iop-amp 

icharacteristics. 

The ivarious icharacteristics iof ia ipractical iop-amp ican ibe idescribed ias ibelow 

1. Open iloop igain i: iIt iis ithe ivoltage igain iof ithe iop-amp iwhen ino ifeedback iis iPractically iit iis iseveral 

ithousands. 

2. Input iimpedance i: iIt iis ifinite iand itypically igreater ithan i1 iM i0. iBut iusing iFETs ifor ithe iinput istage, 

iit ican ibe iincreased iupto iseveral ihundred iM 

3. Output iimpedance i: iIt iis itypically ifew ihundred iohms. iWith ithe ihelp iof inegative ifeedback, iit ican 

ibe ireduced ito ia ivery ismall ivalue ilike i1 ior i2 iohms. 



4. Bandwidth i: iThe ibandwidth iof ipractical iop-amp iin iopen iloop iconfiguration iis ivery ismall. iBy 

iapplication iof inegative ifeedback, iit ican ibe iincreased ito ia idesired ivalue. 

5. Input ioffset ivoltage i: iWhenever iboth ithe iinput iterminals iof ithe iop-amp iare igrounded, iideally, 

ithe ioutput ivoltage ishould ibe izero. iHowever, iin ithis icondition, ithe ipractical iop-amp ishows ia 

ismall inon izero ioutput ivoltage. iTo imake ithis ioutput ivoltage izero, ia ismall ivoltage iin imillivolts iis 

irequired ito ibe iapplied ito ione iof ithe iinput iSuch ia ivoltage imakes ithe ioutput iexactly izero. iThis id.c. 

ivoltage, iwhich imakes ithe ioutput ivoltage izero, iwhen ithe iother iterminal iis igrounded iis icalled 

iinput ioffset ivoltage idenoted ias iV iios. iHow imuch ivoltage, ito iwhich iterminal iand iwith iwhat 

ipolarity, ito ibe iapplied, iis ispecified iby ithe imanufacturer iin ithe idatasheet. iThe iinput ioffset 

ivoltage idepends ion ithe itemperature. 

6. Input ibias icurrent i: iFor iideal iop-amp, ino icurrent iflows iinto ithe iinput iThe ipractical iop-amps ido 

ihave isome iinput icurrents iwhich iare ivery ismall, iof ithe iorder iof i10–
 i
6

 iA ito i10-14
 iA. 

Most iof ithe iop-amps iuse idifferential iamplifier ias ithe iinput istage. iThe itwo itransistors iof ithe idifferential 

iamplifier imust ibe ibiased icorrectly. iBut ipractically, iit iis inot ipossible ito iget iexact imatching iof ithe itwo 

itransistors. iThus, ithe iinput iterminals iwhich iare ithe ibase iterminals iof ithe itwo itransistors, ido iconduct ithe 

ismall id.c. icurrent. iThese ismall ibase icurrents iof ithe itwo itransistors iare inothing ibut ibias icurrents idenoted 

ias iIbi iand i42• 

So iinput ibias icurrent ican ibe idefined ias ithe icurrent iflowing iinto ieach iof ithe itwo iinput iterminals iwhen 

ithey iare ibiased ito ithe isame ivoltage ilevel ii.e. iwhen ithe iop-amp iis ibalanced. 

 

 

The itwo iinput icurrents, iwhen iop-amp iis ibalanced, iare ishown iin ithe iFig. i2.9. 

The itwo ibias icurrents iare inever isame ihence ithe imanufacturers ispecify ithe iaverage iinput ibias icurrent iIb, 

iwhich iis ifound iby iadding ithe imagnitudes iof ilb/ iand iIb2 iand idividing ithe isum iby i2. 

Mathematically iit iis iexpressed 

 

g) iInput ioffset icurrent i: iThe idifference iin imagnitudes iof iIbi iand iIb2 iis icalled ias iinput ioffset icurrent iand iis 

idenoted ias iIQ iThus, 

http://www.eeeonline.org/
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The imagnitude iof ithis icurrent iis ivery ismall, iof ithe iorder iof i20 ito i60 inA. iIt iis imeasured iunder ithe 

icondition ithat iinput ivoltage ito iop-amp iis izero. 

If iwe isupply iequal id.c. icurrents ito ithe itwo iinputs, ioutput ivoltage iof iop-amp imust ibe izero. iBut ipractically, 

ithere iexists isome ivoltage iat ithe ioutput. iTo imake iit izero, ithe itwo iinput icurrents iare imade ito idiffer iby 

ismall iamount. iThis idifference iis inothing ibut ithe iinput ioffset icurrent. i 

 

Q3.  Calculate ioutput ivoltage ifor isumming iamplifier iif i iV1 i i= i0.2V, iV2 i= i0.5V iand iV3 i= i2V iand iR1=R2=R3=Rf 

i= i6kΩ 

 

ANSWER: 

Given: 

V1=0.2V 

V2=0.5V 

V3=2V 

R1=R2=R3 i=Rf= i6k iOhms 

Required: 

Vout=? 

Solution: 

Formula: iVout= i-( iRf/R) i* i(V1+ iV2) 

 i i i i i i i i i i i i i i i i i i i i i i i i i=-(6k/6k)* i(0.2+0.5+2) 

 i i i i i i i i i i i i i i i i i i i i i i i i i= i-2.7V iAnswer 

 

 

 

 

 

Q4. (a) You iare iworking ion ian iaudio icircuit iin ithe ilab. iWhich iclass iof ipower iamplifier iwill iyou inot iconsider 

ifor iyour iwork? i 
Justify iyour ianswer iwith ireason. 

https://www.eeeguide.com/wp-content/uploads/2016/07/Practical-Op-amp-Characteristics-2.jpg


 

ANSWER: i 

The icorrect ianswer iis iclass i‘C’ iamplifier. 

As iClass iC iamplifiers iare inever iused ifor iaudio icircuits. iThey iare icommonly iused iin iRF icircuits. iClass iC 

iamplifiers ioperate ithe ioutput itransistor iin ia istate ithat iresults iin itremendous idistortion i(it iwould ibe 

itotally iunsuitable ifor iaudio ireproduction). iSo, ithe iclass iC iisn’t iable ifor iaudio icircuits. 

Apart ifrom ithe iClass iA, iB, iand iAB iamplifier, ithere iis ianother iamplifier iClass iC. iIt’s ia itraditional iamplifier 

iwhich iworks idifferently ithan ithe iother iamplifiers iclasses. iClass iC iamplifier iis ituned iamplifier iwhich 

iworks iin itwo idifferent ioperating imodes, ituned ior iuntuned. iThe iefficiency iof iClass iC iamplifier iis imuch 

imore ithan ithe iA, iB, iand iAB. iMaximum i80% iefficiency ican ibe iachieved iin iradio ifrequency irelated 

ioperations 

 

Class iC iamplifier iuses iless ithan i180-degree iconduction iangle. iDuring ithe iuntuned imode, ithe ituner 

isection iis iomitted ifrom ithe iamplifier iconfiguration. i iIn ithis ioperation, iClass iC iamplifier ialso igives ihuge 

idistortion iacross ithe ioutput. 

 

When ithe icircuit iis iexposed ito ia ituned iload, ithe icircuit iclamps ithe ioutput ibias ilevel iwith ithe iaverage 

ioutput ivoltage iequal ito ithe isupply ivoltage. iThe ituned ioperation iis icalled ias iclamper. iDuring ithis 

ioperation, ithe isignal igets iits iproper ishape iand ithe icenter ifrequency ibecame iless idistorted. 

 

In itypical iuses, iClass iC iamplifier igives i60-70% iefficiency. 

(b) Outline ithe idifferences ibetween ian iamplifier iand ia irectifier. 



 

ANSWER: 

Following iis ithe imain idifferences ibetween ian iamplifier iand irectifier; 

AMPLIFIER: i 

 i i i i i i i i i i i i i i i i i i iAn iamplifier iis ia itype iof icircuit iwhich ican iincrease ithe ipower iof ia iweak isignal. iIt iis ia idevice 

iwhich iincreases ithe istrength i/ ivoltage iof ithe isignal i(By istrength, iit iis igenerally ithe ipower iof ithe isignal). 

iThere iare imany itypes iof iamplifiers ilike ivoltage, ipower, icurrent ietc. i(Refer ito iSedra iand iSmith ifor imore.). 

iIn ipractice i(there imay ibe iexceptions) ivoltages iof ithe iorder iof imilli ivolts ior imicrovolts iis iamplified i(to i1V 

ior inear i1V). iIn igeneral, ithey iwork ion ithe iprinciple iof icross-conductance i/ ivoltage idependent icurrent 

isource i/ icurrent idependent ivoltage isource ietc. iTo ibe isimple, ivoltage/current iflowing ithrough ione ipair iof 

iterminals imust iaffect ivoltage/current iflowing ithrough iother ipair. 

CIRCUIT iDIAGRAME: i 

 

RECTIFIER: i 

 i i i i i i i i i i i i i i i i i iA irectifier iis ia itype iof icircuit iwhich ican iconvert ian iAC isignal ito iDC iby ithe iuse iof ia isingle 

idiode. iIt iis ia idevice iwhich iconverts ia iAC isignal ito iDC. iAlthough iat iclass i12 ilevel ione imight ibe 

iknowing iabout ihalf iwave irectifier iand ifull iwave irectifier iusing itransformers, idiodes iand icapacitors, 

ithere iare iother itypes ialso iwhich iuses ithyristors iand iwhole ifull isemester icourse ion ithis itopic. 

iRectifiers iare igenerally iused ito iconvert iAC ivoltages iof i100V ior igreater i(generally) ito iDC ivoltages. 



iThis ican ibe iexplained iin ia isimple ifashion ias imaking ithe iaverage iof ithe isignal inon izero. iIn iplane iAC i, 

ithe iaverage ivoltage iis izero ibut iconsider ia irectified iAC, ithe iaverage iis inon-zero. 

CIRCUIT iDIAGRAME: i 

 

 

 

 


