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 15EC655
Sixth Semester B.E. Degree Examination, Jan./Feb. 2021
Microelectronics
Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full questions, choosing ONE full question from each module.
Module-1
1 Derive an expression for drain current of NMOS transistor operating in different regions.

(08 Marks)
Calculate the minimum value of Vps needed for a 0.8um process technology for which
tox = 15nm, p, = 550cm*/V.S.

i) Find C,, K,

ii) Find the over drive voltage required to operate the transistor having (W/L) = 20 in

saturation with Ip = 0.2mA. (08 Marks)
OR
Analyse the circuit in Fig.Q2(a) to determine all voltage and currents. Let :
V, =1V, Kl(gj =1mA /v’.
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Fig.Q2(a) (08 Marks)
Derive an expression for resistance between drain and source from the transfer
characteristics. (08 Marks)
Module-2

Derive an expression for MOSFET transconductance using small signal operation. (08 Marks)

Differentiate between small signal equivalent model and T-equivalent model of MOSFET.
(08 Marks)

OR
Derive an expression for Rj,, Ry gain for a grounded gate amplifier. Justify why it is called
as current followers. (08 Marks)

Briefly explain all the capacitances in MOSFET and draw its high frequency model.
(08 Marks)
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Module-3
Compare MOSFET and BJT based on the following parameters.
i)  Current — voltage equation
i1) Hybrid-t model
111) Transition frequency
iv) Gain. (08 Marks)
Draw the MOSFET constant current source and explain its operation. (04 Marks)
For Vpp = 3V, I.r= 100nA design a constant current source if Q; and Q; are matched and
have a channel length of 1um, channel width of 10um, V= 0.7V, K! =200pA.V>.
(04 Marks)

OR
Explain MOS current steering circuits with relevant current-voltage equations. (08 Marks)
Find the value of Z for the circuit shown in Fig.Q6(b) using Miller equivalent circuit when
Zis:1) 1 —MQ resistance 1ii) 1 — pF capacitance.
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Fig.Q6(b) (08 Marks)
Module-4
Derive the 3-dB frequency expression for a common source amplifier. (08 Marks)
) 2 :
A CMOS common source amplifier has \% L -2um for all transistors,
0.36um
n,Co, =387uA/v?, p Co, =86pA7/v’, I, =100pA , Vo= 5V/um, Cy = 20fF, Cy = 51F,
CL = 251F, Ry, = 10KQ, determine Fy. (08 Marks)
OR
Explain an active loaded common gate amplifier and derive for its Rj,, Ry, gain. (08 Marks)
, : : 7.2um
Estimate Ao, Rin, Ro, Gy, Fyg for a common gate amplifier with W/ )= ,
o W o M ( /L) 0.36pm
unC,, =387uA/v>, 1o = 18kQ, Ip =100pA, g, = 1.25mA/v, X = 02, Rs = 10kQ,
Rp = 100kQ, Cgs = 201F, Coq = 5{F, CL = 0. (08 Marks)
Module-5
Explain the MOS differential pair operation with common mode and differential input
voltage. (08 Marks)
Explain the effect of Rp and g,, mismatch on CMRR. (08 Marks)
OR
Determine the differential gain of an active loaded MOS pair. (08 Marks)
With a neat circuit diagram, explain the operation of two stage CMOS opamp configuration.
(08 Marks)
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