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Design of Analog and Mixed Mode VL Sl Circuits
Time: 3 hrs Max. Marks: 100

Note: Answer FIVE full questions, selecting ONE full question from each unit.
UNIT - |

la. Starting from fundamentals derive the expressiondfain currentd for MOS transistor.

Also obtain the expressions for, phax 1) Ip in triode version iii) B, Sketch the
V-I characteristics.

b. Derive the small signal model of MOS transistoriddb the expression forGroand Gy,
Also sketch the complete model with capacitancelsided.

2a. Derive the expression for voltage gain of CS stagen it is driving,
i) Diode connected load Girrent source load

b. Obtain the expression for voltage gain of CG stdgeing the load B and driven by a
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voltage source of internal resistance Rhe effects of channel length modulation and body 10

effect must be considered.
UNIT - 11
3 a. For a basic differential pair show that the smaghal differential gain is given by,

A= R{MCETLR, )

b. i) Write a note on Gilbert cell ii) Nlustte how current mirror processes the signal?

4 a. Discuss the common mode response of a differgodial How the common mode response

gets affected due to i) Resistor mismatch i) Finite tail capacitance.
b. Discuss the large signal and small signal anabyfsative current mirror.
UNIT - 111
5 a. Discuss Gain boosting and output impedance boostidgferential cascode stage.
b. Discuss the response of linear Op-Amp to step input
6 a. Discuss the effect of Op-Amp offset on the refeeewaltage. Explain how it is reduced?
b. Write explanatory note on the following :
i) PTAT current generation i) CongtarGy, biasing.
UNIT -1V

7 a. Sketch and explain the time response of unity gamples in amplification mode. Derive

the expressions fo@*l’(%) and Zamp startingriribs equivalent circui
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b. Write explanatory note on the following :
i) Channel charge injection i) Clocletethrough i) K'C noise

8a. Develop the linear model of 3 stage ring oscill@od ) obtin o3

i) Find and plot the poles for different gain dations

iii) Obtain the expression forf)

b. Fora colpitts oscillator obtain the expressioni)‘o%

i) Frequency of oscillations
iif) Minimum gain for sustained oscillations
UNIT -V
9 a. For a type-I PLL

i) Sketch the linear model
i) Obtain the open and closed loop transfer fiomst
iii) Find the expressions for WG and poles
iv) Obtain the step response assuming under dasystems.

b. Explain the operation of simple charge pump PLL degelop its linear model deriving
transfer function of each block. Also obtain oped alosed loop transfer functions.

10 a. Write an explanatory note on :

i) Jitter in PLLS
i) Delay locked loop

b. Discuss the following applications of PLL :
i) Skew reduction

i) Jitter reduction
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