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PART A

Answer all quest

ions, each carries 3 marks.

1 Comment on sub threshold conduction in MOSFETS.
2 Draw the circuit for CS amplifier with current source load and diode connected
load.
3 Draw the transfer characteristics of differential output versus differential input
voltage(AVin=Vin1-Vin2) for a resistive loaded differential amplifier.
4 What is the main issue with the differential amplifier shown below?
= Voo
Rp = Ro
Vout1 =— X Y Voutz
Vin‘l o_l Mn| Mz I_O vl‘l.z
5 Draw the high frequency small signal model of the common source amplifier
shown below.
+—o Vout
Rsg X J_
+ T
Vin a3 T Ces L
6 Find the input pole of the amplifier using miller approximation
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Explain flicker noise in a MOSFET and find the noise current due to it in the
output circuit.
Find the total thermal output noise power per bandwidth of the common source

amplifier.
Voo

Vo e—||Z M,

""rl:-ut

Vi, o—I M,

Draw and explain the block diagram of a simple PLL
What is the advantage of using PFD over aPD ina PLL ?

PART B
Answer any one full question from each module, each carries 14 marks.

Module I
a) Comment in detail the large signal operation of the CS amplifier with resistive
load.
b) Using small signal analysis find the voltage gain of the above circuit ( A+0).
OR
a) Derive the expression for voltage gain of a source follower.

b) Find the output resistance (Rout) for the circuit diagram shown below.
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r Rout
e
I

Module 11

13 a) Derive the expression of small signal voltage gain of differential amplifier shown.  (8)
Assume gm1=gm2=gmnN and gm3=gma=Qgmp .

b) Find the drain current of Mg if all of the transistors are in saturation. Irer = 50pA.

(6)
(W/L)2=5 (WI/L)1 and (W/L)s =4 (W/L)s
Vbp
M3 M,
lout
M,
OR

14 a) Derive the common mode and differential mode gain for the circuit shown below.  (10)
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Comment on the advantages of cascode current mirror over simple current mirror
circuits.

Module 111
Draw the high frequency equivalent circuit of source follower and find the voltage

transfer function.

OR

Explain Miller theorem.
Using approximate high frequency model find the poles in a Common Source
amplifier.

Module IV
Calculate the output noise power per unit bandwidth and input-referred 1/f and
thermal noise voltage of the CS stage depicted below, assuming M1 and M are in
saturation (A=0). Trans conductance of MOSFETS are gmi, gm2 and dimensions of
MOSFETSs are (W/L)1and (W/L)2

Vbp

Vb '—II: M- Rp

Vin °*"|t;: M,

OR

18 a) For an NMOS current source, calculate the total thermal and 1/f noise in the drain
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current for a band from 1KHz to 1IMHz .
Explain the noise analysis procedure to find the total noise at the output due to
various noise sources in a circuit.
Module V
Derive the open loop and closed loop transfer function of a type 1 PLL.
How is skew reduction possible using PLL?
OR

With the help of diagrams, explain the working of a charge-pump (type-2) PLL.
Derive expression for the transfer function.
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