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and any TWO ful&gﬁés"tions Jrom Part-B.

PART — A
With a diagram and characteristig_ ciu'ves, derive relationship.between ip — Vps and discuss
the characteristics for an enhaqg_éfﬁk@pf’ NMOS transistor. o (10 Marks)

Analyze the circuit shown _ ’:Fig.Q.l(b) to determine tfhe woltages at all nodes and the

currents through all branches. Eet V, =1V, KL[%J = IMA / V? and assume A = 0.

(05 Marks)

Fig.Q.1(b) «

Consider a process technelogy for which L min

Vi=0.7v, -~ ‘

i) Find Cox and k! ‘& |

i)  For a MOSFET with W/L = 8y Y0.8um, calculate‘the:
needed to:Gperate the transistor:in the saturation region with a dc current Ip = 100pA.

iii)  For the device in (ii), find thewvaliié of Vg required to cause the device to operate as a

IOOOQgeEfstor for very smaﬁii[lbs. £ (05 Marks)

i) ¢ Signal current indhe drain terminal <

quiations. (10 Marks)
in the circuit of Fig.Q.2(b), Vi=1v, a =0,y = o, MnCox = SOMAN?,

L=1pm,w =1 pm, find V, andd3, How do these values change if Q; and Q4 are made to
have W = 1003m? Y (05 Marks)

| Z Z.
Fig.Q.2(b)
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Using the feedback bias arrangement shown in Fig.Q.2( w;t’h a, 9V supply and NMOS

device for which V; = lv, K! [%] =0.4mA /v?, ﬁﬁd fRB;, to establish a drain current of

0.2mA. If resistor values are limited to those on the S : ‘resistor scale, what value would you

choose? What values of current and Vp resultr? - (05 Marks)
bb.
V5
J’Tbn:’
_ bLy,
Fig.Q.2(c)
Discuss the IC biasin :techmques with relevant d;agre;ms and expressions. (10 Marks)

Fig.Q.3(b) shows; fhe_\hlgh frequency equlva]ent ‘circuit of a common source MOSFET

amplifier. For Ry = 100KQ, Rip = 7= Cya = Ipf, gn=4mAlv, R} =3.33KQ,

find the mld band ‘voltage gam Amand the upper 3-dB frequency, fi. (06 Marks)
R

Flg Q 3('0)

transistors, j.Ln*Cox =
|V,1p| =_6 /pm . For Qy, Cgs =

: put mode. Fmd fis "}using Miller equivalence and the open

cxrcult“tl;:ne constants. ct values of fp;, fp, and fz and hence provide

_another estimate for fij: (09 Marks)
CMRIT LIBRARY
RANGALORE - 560 03
y Fig.Q.4(a)
b. Derive an expre: n for voltage gain and high frequency response of CG amplifier with
active loads. ¢ (08 Marks)
Discuss the b1p@a}ar mirror with base-current compensation. (03 Marks)
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a. With diagram, derive an expression for input offset Voltagc' of the differential pair. (07 Marks)
b. Consider an active-loaded MOS differential ampllf fef 's%mwn in Fig.Q.5(b). Assume for all

fF, Cap =5 fF. Let pn Cox = 387 AN,

transistors, —\;ji =8.2um/0.36um, Cg = 201F, ng

lp Cox = 86 HAN?, V. =5v/um, |VAP|—6=v' *p,m Bias current [ = 0.2mA, Ry, = 25KQ,

Css = 0.2PF and the capacitance at output node Cx = 25fF. Determine.the low-frequency
values of A4, Acn and CMRR. Also ﬁnd*the poles and zero of Ag; and the dominant pole of

CMRR. (09 Marks)
Flg Q 5(b)

c. With: agram, explain the twq,e'sﬁiage*‘CMOS OPAmp. (04 Marks)
¢ PART —

Explain the properties of nagatlve feedback. (08 Marks)

10%, Rig = 100K 1o = Tk, Ry, = 2KQ,
he values for A,“B, the closed — loop gain
- - (07 Marks)

a' £

b. For the OpAmp circuit shown in Fig.Q.6(b)
R; = 1KQ, R; = lMQand R; = 10KQ

(Vo/Vs), input resistanée (Rin) and the out

CMRIT LIBRARY

3 - 560 037
Fig.Q.6(b) RANGALORE

R

With a d1agraﬂ;n,: rive an expression for common mode gain of single Op- Amp difference
amplifier. ./ (07 Marks)

op
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Assuming OpAmp to be ideal, derive an expressio:}% } “tlosed loop gain (vo/vi) of the
circuit shown in Fig.Q.7(c)(i). Using this circuit des;gﬂ ‘ala, nverting amplifier with a gain of
100, input resistance of 1MQ. For practical reasons%pot to use the resistors greater than

IMQ. Compare your design with the circuit shoWn i Fig.Q.7(c)(ii). (08 Marks)

Explain the transistor Ing with an exarnp]e of4 input NAND gate. (06 Marks)
Consider a CMOS*inverter fabricated in, a&@ 25pm process for which Co, = 6fF/um?,

pn Cox = 115@;@‘»@ MpCox = 30RANV Vi = Vi, = 0.4V, Vpp = 2.5V. W/L ratio for
Qu=0.375,u /0. 25um and for Qp =1 IZSpm/O 25um, Cgs = Cgg = 0.3fF/um of gate width,

Cabn = )’%ﬁl Cdé,p = IfF and C,,=0. 2@:—“ F ind tpyr, tpr and tp (07 Marks)
Explam the parameters used to chaa;actenze the operatlo and performance of logic family.
(07 Marks)
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