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Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosmg ONE Jull question from each module.
Module-1 . ’

1 a With a neat diagram showing the: physical structure of an enhancement type NMOS
transistor, qualitatively explain the operation of the device under i) no gate voltage

11) positive gate voltage 111) gate Voltage and a small Voltage between drain and source (No
derivations). © @0 wwS W (08 Marks)

b. Given that the perrmttlwty of silicon dioxide is 3.45x10"" F/m, calculate the . oxide
capacitance if the oxide thickness is 8nm. For a MOSFET device with above specification, if

the W/L ratio is 10, threshold voltage is 0.7V and the mobility of electrons is 450cm?/V.S,
calculate the values of Vs and Vpg needed to operate the device in saturation region with a

drain current of 100pA. 4 (08 Marks)

50, will be treated as malpractice.

, OR :

2 a. With neat circuit diagram, explain the ip — vps and ip — vgs characteristics of enhancement
type:NMOS transistor. Clearly 1dent1fy the cut-off, triode and saturation regions, and give
the conditions for the same. Also give the current equation in the three regions. (08 Marks)

b.  With neat circuit diagram and characteristics explam how the MOSFET can be used as
1) Switch and ii) as a Llnear amplifier. r , (08 Marks)

Module—l x
3 a. Explain qualitatively how a resistor between drain and gate ‘terminals results in negative
feedback. Design such a circuit to operate at a dc dram current of 0.5mA. Assume

Vop =5V, Ky W/L=1mA/V?, V= 1V, , (08 Marks)
b. Using a small signal model for MOSFET, derlve the expression for voltage gain of a
common source amplifier. - ‘ (08 Marks)

OR
4 a. Derive the expressxon for 1nput resistance output resistance and voltage gain of common
drain configuration. , (08 Marks)

b. Draw the circuit of “capacitively coupled common source amphﬁer and explain its frequency
response, giving reasons for the decrease in the voltage gain at low and high frequency
bands. : Ry (08 Marks)

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

Module-3
S a. Compare the characterlstlcs of NMOS and npn transistor amplifiers, with respect to
operating conditions, VI characteristics, low and high frequency models, input and output
resistances, and intrinsic gain. (10 Marks)
b. Show how MOSFET can be used to operate as current source and current mirror. (06 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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OR -
Describe the various techniques used for the study and design of IC amplifiers under high
frequency conditions. Also derive miller’s theorem in high frequency analysis. (10 Marks)

It is required to design a basic MOSFET constant current source using two transistors Q; and
Q2, and one resistor R, to obtain a nominal current output of 100pA. Find the value of R if
Q] and Q, have channel length of 1um and widths of 10um, Vt = 0.7V, Vpp = 3V,

Ler = IOOuA and K," =200 pA/V,. i, (06 Marks)
Module-4 :

Draw and analyze the circuit of CMOS common source amphﬁer with active load. Draw the

I-V and transfer characterlstlcs, and explain. (10 Marks)

CMOS common source amphﬁer with active load has Vpp = 3V, V,, = |th‘:0.6\/,

ICox = 200uA/V?, WCox = 65 pA/V? L = 0.4um, W = 4um, Vu, 20V, |[V,,|=10V,

Irer = 100pA. determine the small signal voltage gain. (06 Marks)
OR

What is meant by cascade connection? Explain the operation of a MOS cascade amplifier.

What are its advantages? (08 Marks)

What is source degenerated CS amphﬁer‘7 What are the advantages of source degeneration?
Show how the expression derived for the output resistance of a cascode amplifier applies
directly to the case of source — degenerated CS amplifier. N, (08 Marks)

Module-5
Draw the circuit of a basic MOS differential pair configuration, and explain its operation.
Show how this circuit rejects common mode voltage.  Determine the minimum and
maximum limits of common mode voltage that can be applied to the circuit. (08 Marks)
A MOS differential amplifier is operated at a total current of 0.8mA, using transistor with
W/L ratio of 100, p1,Cox = 0. :zmA/v2 V=20V and Rp = 5kQ. Find Vov, g, roand Aq.

(08 Marks)
OR
Draw the circuit of MOS differential pair with current mirror active load, and explain its
operation at equlhbrlum and with differential input signal applied. (08 Marks)
Draw the circuit of two stage CMOS op-amp and explain its operation. Five the expressions
for voltage gains of each stage, and the overall voltage gain. (08 Marks)
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