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ANALOG CIRCUITS

Full Marks - 100

Time - Three hours

The figures in the margin indicate full marks

for the questions.

Answer arLY .fve questions.

l. (a) Draw the circuit diagram of a full-wavo

rectifier based on center-tapped transformer

and explain its working. Detennine the peak

reverse voltage across the diode in this

circuit. 4+24

(b) Analyze the following circuit and plot its

output waveform with proper justification.
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(c) Draw the diagram of a clamper circuit based

on Si diode and explain its working with the

help of necessarl" waveforms. 4

(d) A Si-diode anda i00Oresistance are eonneoted

in series with a 3V De voltage souroe.

Determine the value of current through the

diode using iterative procedure. Given the

reverse saturation eurrent as 10-15 A. 6

2" (a) Write the expression for drain current of an

NMOS transistor in saturation (flat) region of
operation. Using Taylor series expansion, find

the smatt signal model for this device

assuming it as 3-terrninal deviee. 4

(b) Determine the expression for small signal

rcsistances R"* rn thc cireuit given belolv

assuming l" * 0 for both transistors - 4
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(c) For the circuit below V* : 0'5v; kp = 100[r:

Aw 5

fr' t = o* and 1' : o' what is the

maximum allowable value of q for IVI, to

remain in saturation ? 6
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(d) Calculate the smalt signal voltage gain of the

CS stage given below' Given Io : tr'mA" V;

0"5v. kn=100r$ and X. : O.Lv-r 6

Vop=l.8V
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(a) Draw the circuit diagram of a Source follower
and derive its AC input resistance, output
resistance and voltage gain. Explain why it
can sorye as a good voltage buffer. 5

(b) Derive the necessary small signal parameters

of a CG amplifier and model it as current
amplifier. 5

(c) Design a cascode amplifier biased with a

cascode current source. The output AC
voltage swing required is 12Y the bias
current (Ir) should be knA and the minimum
input resistance required is 500kQ. Given,

VDD :20Y, Vr: lY V" : -lY -t(#)
:10mAA/2, 1.:0.05V-t. Deterrnine the
maximum voltage gain achievable using this
configuration. 10

4 (a) Design a current miror circuit that produces

l, and l, in the following circuits frorn a

0.3mA reference source. 6
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(b) For the MOS dififerential pair below, if
Vor:l.8V, k, : 100lrAA/2, I : 0, find the
value of R and (Wil-)-ratio of the transistors
such that the differential voltage gain is 5,

common rnode voltage at the ou@ut is l.6V
and the power budget is 2mr$[. If Vth : 0.5V,
find the value of maximum common mode
voltage that can be applied at the input"

(c) For the differential pair shown in the above

question, determine is the minimum value of

ivi"r-Vi"2l that places one of the transistors at

the edge of conduction. Drarv the gr4ph

showing the variation of Ir,, Io, and \". as

6+2:8

3+3:6
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(a) Using Mi[[er's theorem, detenrline the input

and otetput poles of the CS stage depicted

belorv while including the ouput impedanee

(r*) of the ffansistor.

(b) Computc the transfer function of the circuit

below rvithout using Miller's theorem' Assume

l,: 0" lCI
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(c) Consider the feedback cifctrit shown below

' where C, and C, are very smali. Compute the

closed loop gain, input and output irnpedance

of ttre circuit' Assume 1, : 0 and neglect all

parasitic caPacitances.

Ivut

Vu: o-:l

Vui e---]

fra 4

X 9 ! Lg t 4th S em/LIECE 4Az

(a) The arnplifier shown belorry employs a

caseode stage followed by a CS stage'

Assuming that the Pole at node B is

dominant, sketch the frequeney response and

explain how the circuit can be cornpensated'
I
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(b) Explain the criteria required to build an
oseillator using a neat block diagram. 4

(c) Discuss how power effrciency of an amplifier
is determined. Draw the circuit diagram of
a push-pull amplifier and explain its working.
Calculate its powen efficiency. 8

7ell9/4th SemflJEeE 4A2 100


