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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10EC63
Time: 3 hrs. Max. Marks:100
A
Note: Answer any FIVE full questtq%,eselectmg @/
atleast THREE questions fr&m Part-A and TWO Jfrom Parg B.
1 a. Draw the physical structure Wﬁce explain the opera‘tlon '0f NMOS enhancement type
transistor. (06 Marks)
b. Derive the expression for dram Current ip in triode and saturatlon region. (06 Marks)
¢. Consider a CMOS pro&%&s for which Lpin = 0.8 jin l, fox = 15 nm, py = 550 cm*/V-s and
V=07 V. (P a
a
(i) Find Cyx an@ﬁg{w R 4
£~ W @@fpm
(i) For an &IM@S transistor with —I:-& —22  calculate the values of Vov, Vgs and
Vp ‘eded to operate the traﬂswtor in the saturation region with a DC current
ID ;QO MA aw@i gw@%
(iii)* F@@ghe device in (ii), ﬁnd t@gﬂa ue of Vov and \? ¢'required to cause the device to
@y (08 Marks)
2 a. The NMOS and Pl\gOS@transmors in thé

-2.8V

' & | o
éf ™ Fig.Q2(a) (06 Marks)
am ‘of source follower amplifier. Draw its small signal equivalent
circuit with ro . Obtain tﬁ@expressmn for Vo, Ay, Ay, , Gy and Roy . (10 Marks)
State and prove Miller’s theorem. (04 Marks)
Yconstant current source circuit and explain its operation. (04 Marks)
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b.  Given Vpp =3V and using Irer = 100 pA, it is required to éégf; MOSFET constant current
source shown in Fig.Q3(b) to obtain an output current&wh'” nominal value is 100 pA. Find
R if Q; and Q, are matched and have channel lengtlas{;@?I m, channel widths of 10 um,

Vi=0.7V, and K =200 pA/V>. What is the lowes%’posmble value of V? Assuming that

for this process technology the early voltage
the current source. Also, find the change in.outo;p

20 V/um, find the output resistance of
t current resulting ﬁ'om a+1V change in V,

N L F1g Q3(b) Qm S (08 Marks)
¢. Explain the operati n/of“ MOS current steering ciruit and mention its advantages.
4 08 Mark
O ( arks)
X
a. A CMOS common source amplifier S@i}vn in Fig. Q4(a) is fabricated in a 0.18 um
%5 W 7.2 um

(10 Marks)

€quency, fy using Miller’s theorem and open
(10 Marks)

Fig.Q4(b)

20f3

N\



10EC63

Explain the operation of MOS differential pair with a commonmode input voltage.
y (04 Marks)

.8 mA, using transistors with a
dRp ='5 kQ. Find Vov, gm, o and Aq.

A MOS differential pair is operated at a total bias current
W/L ratio of 100, pn Cox = 0.2 mA/V?, V4 =20V,

(08 Marks)
With a neat circuit diagram, explain the operatio o stage CMOS operational amplifier
configuration. - (08 Marks)
PART - B
] Vs
What are the properties of negative fee@&vgﬁ. Explain in more detail’”; (06 Marks)
Explain the effect of feedback on t l\%ppﬁﬁer poles. o (06 Marks)

: 2
Discuss the method of frequency, compensation for modifyifig open-loop gain A(s) so that
the closed loop amplifier is \@%y’; by introducing a pmew'pole in transfer function at
sufficiently low frequency. (08 Marks)

&
Design an inverting op-at%%p@’élrcuit to form the weiggtgd sum Vj of two inputs V; and V. It
is required that Vo = 4t

7+ 5V5). Choose value@iqﬁm , Ry and R¢ so that for a maximum

output of 10 V the cugé in the feedback resistor will not exceed 1 mA. (04 Marks)
Explain in detail dc“imperfections of an ope ratiohal amplifier. (06 Marks)
An op-amp wif the inverting configuration with the input grounded, having R> = 100k<2

and R; = 1 kQ¢has an output DC voltagt

2 0f — 0.3V. If the input bias current is known to be
very sm;alf;g%gggd the input offset voltages (04 Marks)
Explainfﬁ%y to minimize the tem@gature effect in a loga{jghmic amplifier. (06 Marks)
Explain in detail the static and d’gjfggn?mlc operation of@(};ﬁﬂos inverter,, (08 Marks)

Sketch a CMOS realization fof'the function Cla Y
Y= %,

(04 Marks)

A 4

(08 Marks)




