fication. appea! to evaivator and - or equations written 2g, 42:8 = 50, will be treated as malpractice.

1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
. Any revealing of identi
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Important Note :

USN

Sixth Semester B.E. Degree Examination, Dec.2013/Jan.2014
Microelectronics Circuits

HOF.C63

:l”il11e: 3 hrs. Max. Marks: 100
. Note: 1. Answer FIVE full questions, selecting
. at least TWO questions from each part.
,r:';.n; : 2. State all assumptions, including missing dm’g’z.
PART - A

1 a. Derive an’ eXpressmn for drain-to-source current ipg from ip v/s Vg relationship for triode

and saturation regions of n-MOSTET., {
b. Foran 0.8um technology for which tox = 15nm, p,, = 550 cmzN Find k' and ¢
overdrive voltage Voo = V,, — V, required to operate a transistor hawm__ Wil

10 Marks)
v and the

o= 20

saturation with I, = 0.2 mA. What is the minimum Vpg needed? (06 Marks)
c. Design the circuit shownt in Fig.Q.1(c} to obtain a drain voltage of 0.1V. What is the
cffective resistance between drain and source? At this operating point, let V, = 0.8V and

W o
K‘n(-f]z ImA/V?. L (04 Marks)
Ay 3V
t_!._ .
: _"m: s ]
Fig.Q.1(c)

2 a Brefly exPlam any two types of biasing methods in MOS ampllﬁef circuits. (06 Marks)
b. For a cgmmon source amplificr with g, = 2 mA/V, ry = 50K and R = 10K,

Rg = LOMQ Ry, = 20KQ and Ry, = 0.5M€). Calculate R;,, Gy, A, Avor Rt (10 Marks)

c. Mentmn any 4 comparison of important characteristics of MOSIET and the BJT. (04 Marks)

3 a- Explam the CMOS implementation of IC common source amplifier and hcncc cxplain how

to determine its small signal voltage gain. (

10 Marks)

b.  For the commeon gate amplifier with W/l = 4umv0.2pm, p,Cox = 350 uNVz. o~ 18 K

Ip = 100pA, gm = 1.2 mA/V. y = 0.2, R, = 10KQ, Ry = 100 KQ. Cg = 201T°. (
C\. = 5fF. Find Avo, Rin, Rout. Gy. Gig, Gi and fis. {

4 a. Explain the circuit of MOS cascade amplifier and hence obtain an expression
circuit transconductance (. {
b. Explain briefly with neat circuit diagrams:
iy  Wilson MOS mirror
i) Widlar current source. {

l of2
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PART -B
Explain the basic operation of BIT differential pair. (08 Marks)
For the nMOS differential pair with a common-mode voltage V., applied as shown in
Flg Q.5(b). let Vop = Vgs = 2.5V, K W/L =3mA/V?, Vi, = 0.7V, I = 0.2mA. R, = SKL).
Neglect channel length modulation.
1)  Find Vov and Vgs for each transistor.
11) For VCM ={ find V_.;._ i])|, i|)1._. V|)| and V[)z.
ii1) Repeat (ii) for Vo, = 1V.
iv)  What is the highest value of V., for which Q, and Q; remain in saturation. if current
source [ requires a minimum voltage of 0.3V to operate properly. What is the lowest valuc

- for V, and hence for V. S {12 Marks)
Von e
R o -
) f* 1 "56.1 PR
, ; &, a8 ;
Vem
J)I
Vg
' . _ Fi'g.Q'.S(b).
I:xplam briefly with expressions the: pmpemes of negative fecdhaak (08 Marks)

A series-shunt feedback amplxﬁef employs a basic amplifier with input and output
resistances each of 1K€ and ;_,hm A = 2000 V/V; The feedback factor § = 0.1 V/V. Tind the
gain Arthe input 1e91stance R and output resistance R of the closed loop amplificr.

i 7y {06 Marks)

Explain briefly an al_ternative approach for finding lodﬁ""gair_l Af. {06 Marks)
Explain instruméntation amplifier with neat circuit diagrarrf’é; L (08 Marks)
With neat diagrain. explain the sample and hold circuit using opamp. (07 Marks)
Derive an‘éxpression for an input resistance of the inverting amphfier taking into accoimt
the [imte open loop gain A of the opamp shown in Fig.Q.7(c). (05 Marks)
P : x
VN
A 2
%
-+
1{ — -
Fig.Q.7(c)
Briefly discuss the parameters used to characterize the operation and performance of logic
circuil families. (08 Marks)
Write the expressions for propagation delay of an inverter. B (05 Marks)
Sketch a CMOS logic circuit that realizes the function Y =AB+AB using equivalenee or
co-incidence function. {07 Marks)
F & ok ok ok
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