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ANALOG IC DESIGN
Full Martcs ; 100

Time : Three hours
The Jigures in the margin indicate fa, marks for the questions,

Answer any Jive questions.

1' a) Discuss in detail each circuit erement in the sma, signar model of aM,SFET and exprain how the varue of eacr, puru..t* in it is carcurated.b) For the circuit given berow,__ write the expression for Ix andtransconductance and plot them as I is varied from 0 to 3V.
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a) A diode connected MosFET act as a two terminal device. Determine itsresistance using smal equivarent moder. Discuss how this resistance differs

ffirffJ,iy,:;,lli,,N:: when used as a road 
'"'i'tu'." in a cS stage

b) Evaluate the expression for circuit transconductance and vortage gain for acS amplifier with degenerating resistance R5 and road resistance Rn.c) For the source follower circuit below, (W/L)l=20/0.5, 11= 200pA ,Vto = 0.5V , Zbr=0.7V, Von =L.-2V, FnCo*-=Sopg/Vr, and y=0'4v-L/2 ' calculate the ,uru" of vout when vin=l.2v. If 11 isimplemented using a single NMos transistor, determine its minimumsizing so that it is saturated for the same input voltage.

a) Draw the circuit diagram of a NMos-pMos forded cascode amplifier.Show that its output resistance is rerativery rower than that of an ordinarycascode a,rplifier. Discuss any one acrvantage of foldecr cascode
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configuration.

b) show that a fully differential amplifier with resistive load can be anaryzedusing superposition principle *h... th" ;fr.;; of differentiar inputs isevaruared separatery. Determine trr. rmail ,ig;uirortug, gain of this circuit.c) Determine what happen to the expression for vortage gain of a furlydifferentiar amplifier with resistive 10ad if ;;. of the devices has atransconductance twice that of the other.
4 $ compare the performance of-a high swing cascode current mirror circuitwith that of an ordinary cascode current mirror circuit.b) Draw the circuit of a S-transistor opAmp with pMos input and singleended output' Derive its vortage gain and mrximum output vortage swing.c) 

f,i'f,H ffii:ili:;,:*'J,?ilo"oucing unity reedback in a terescopic

' 
a) Design a telescopic opAmp with singre ended output for a lg0nmtechnorogy node with uoitag" gain-of 3006 ,rj r"ri_a_peak output vortageswing of 1'5v' Given u*ry, ruru*i-,ir*'oo*". budget=r0mw,

?^i;:;r\i,pt 
AN2' Fpco' - 30p NN2' ;;;: ti,,t =o tv and t, =

b) Exprain how the gain of a cascode amplifier can be boosted using a fordedcascode aux,iary amprifier by evaruating trrr""rlge gain of the resurtino

;::H: il:'ffiJilffi# vantageover the .i.,-uit where a cs stug" i:
U a) What are th

mode?"*iJi:;,:,TT:ilil:ilifi LT:1ffi :?T#,T#fl i::of input referred noise vorta*" i, u fulry differenii, ,.r"r.oric amprifier.

,":rfl;:Jf"J:il:tutions"from each of the nine devices staring rhe
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' 
a) Discuss how input refe*ed noise is carcurated in a murti-s tage amplifier? 5b) calculate the temperature sensitivity of a forward biased diode vortage 5carrying a constant current of say 5pA througrr it. For the given cuffentassume a diode voltage of 0. 65V at a temperature of 3 00K.c) Draw the circuit diagram of a band gap reference circuit and explain how r0

prAT and crAT vortages are generated and cancered.

b) 
$ii,:',:*:*^'1n rorward path rransrer run*ion .4(s) =lrvu n\D/ :

fm ^:nd 

a resistive feedback path transfer function p is not srabre ifuur uraDle 11

fffr;lll 
and.,5 = LOMHz' Discuss with detals a method to stabirizethis system.


