
First Semester M.Tech. Degree Examination, Feb./Mar. 2022
Digital VLSI Design

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.
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regions of operation and plot the current
(10 Marks)

types of scaling indicating the effect of
(10 Marks)
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A Derive the MOSFET current equation in diflerent
voltage characteristics of an n-channel MOSFET.
What is MOSFET Scaling? Explain in brief the
scaling on device characteristics.

2a.
b.

Draw a resistance - load invefier .o.uir?,* calculate V6s and Vss of the circuit. (10 Marks)
Consider a resistance load inverter with Vop = 5V, Kn = 2\ltNY' Vro = 0.8V, RL : 200ke,
and WL: 2, find the critical voltage VoL, VoH, Vrr- and V1r. (10 Marks)

\Iodule-2
a. Draw the neat diagram of CMOS inverters circuit and explain the circuit operation and

calculate the Vu-, Vrrr and Vtn. (12 N{arks)
b. Consider a CMOS inverter circuit with the foltowing parameters Voo 3.3V,

Vro,n = 0.6V, Vro,p: -0.7V, K = 2A0p"NY2,Ko = 800pA/V2. Calculate the noise margins
of the circuit (08 Marks)

OR
a. Explain CMOS ring Oscillator circuit. What is the expression for frequency in arbitrary odd

number (n) of cascade comected inve(ers. (10 NIarks)
b. Definc propagation delay times Tp111 attd Tps 11. (05 Marks)
c. Write a note on Ehnorc delay. (05 Marks)

Note : Rr, Rz, Rt, Rq --* Address and Cr, Cz,Ct, C+, Cs, C6,Ct, Ca ---+ memory locations.

Discuss in detail
diagram.
Explain about hot
flash memory.
Design 4x8 NOR
table Q5(c)

Module-3
about conceptual random access

electron injection mechanism used

based ROM array that can store the

Table Q5(c)

I of2

memory array organization with a

(08 NIarks)
for data programming and erasing in

(06 Nlarks)

following data given in table below,

Rr R, R3 R4 Cr Cz Cr Co, Cs Ce Cz Cx

0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 1 0 1 0 1 1

(06 Marks)



la.

b.

Briefly explain about the CMOS SRAM cell with,a neat diagram.
What is FRAM? Explain hysteresis characteristics of ferroelectric capacitor.

iVlodule-4
What is voltage Bootstrapping? Explain the dynamic Boot strapping circuit. What is the

necessity of dummy MOS device for the realization of the Boot strapping capacitor?
(10 Marks)

Draw a generalized circuit diAgram of a domino CMOS logicrgate and explain briefly.
, (10 Marks)

2OEVE15

(10 Marks)
(10 Marks)

(06 Marks)
(10 Marks)
(04 Marks)

(10 Marks)
(04 Marks)
(06 Marks)

8 a. What is BiCMOS logic circuit? Write the application of it.
b. Explain the static beheviour of basic BiCMOAS inverter circuits.
c. Draw the Ebers - M01 1 equivalent circuit diagram of the npn BJT.

]Vlodule-5
Discuss in detail about on-chip clock generation and distiibution in VLSI chip design.9a.

b.

c.

What are the points to be considered in the design of digital system?

Write a note on ESD protection. " 'r 
,,

'oR
10 a. Explain the proceSs involved performance modeling with neat diagram. (10 Marks)

b. What is latch Up'in CMOS? Explain with necessary diagrams and equations. Also discuss
guidelines for avoiding latch. 10 Marks)
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