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EC 2354/EC 64 — VLSI DESIGN
(Regulation 2008)

(Common to PTEC 2354 — VLSI Design for B.E. (Part-Time) Fifth Semester —
Electronics and Communication Engineering — Regulation 2009)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Why the tunneling current is higher for NMOS transistors than PMOS
transistors with silica gate?

2. What is the objective of layout rules?

i

Give the effect of supply voltage and temperature variations on the CMOS
system performance.

What are the factors that cause static power dissipation in CMOS circuits?
State the reasons for the speed advantage of CVSL family.

Mention the qualities of an ideal sequencing method.

Distinguish testers and test fixtures.

What are the stages at which a chip can be tested?

A

Write the Verilog module for a 1-bit full adder.

10. Give an example for implicit continuous assignment.

PART B — (5 x 16 = 80 marks)

11. (@ (@) Explain the different steps involved in n-well CMOS fabrication
process with neat diagrams. (10)

(1)) Draw the CMOS inverter and discuss its DC characteristics. Write
" the conditions for the different regions of operation. (6)

Or
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An NMOS transistor has a nominal threshold voltage of 0.16 V.
Determine the shift in threshold voltage caused by body effect using
the following data. The nMOS transistor is operating at a
temperature of 300°K with the following parameters : gate oxide

thickness (toy )=0.2 x10™ cm, relative permittivity of gate oxide
(gox)z 3.9, relative permittivity of silicon (gg;)=11.7, substrate
bias voltage = 2.5 V, intrinsic electron concentration
(Ni)=1.5 x10 /cm?, impurity concentration in. substrate

(N,4)=3 x 10 /cm3. Given Boltzmann’s constant = 1.38 x 10-23 JI°K,
electron charge = 1.6 x 10~ Coulomb and permittivity of free
space = 8.85 x 104 F/cm. 8)
Explain the principle of SOI technology with neat diagrams.
Discuss its advantages and disadvantages. (8)
Explain the different factors that affects the reliability of CMOS
chips. ‘ 8

Discuss the principle of constant field and lateral scaling. Write the
effects of the above scaling methods on the device characteristics .(8)

Or
Discuss the mathematical equations that can be used to model the
drain current and diffusion capacitance of MOS transistors. 8
Give a brief note on logical effort and transistors sizing. (8)
Describe the different methods of reducing static and dynamic
power dissipation in CMOS circuits. 8
Explain the domino and dual rail domino logic families with neat
diagrams. (8)
Or
Draw and explain the operation of conventional CMOS, pulsed and
resettable latches. 8)
Write a brief note on sequencing dynamic circuits. (8)

Explain the following :

®
(1)
®
(i)
®
(i)

(@)
(ii)

Silicon debug principles. (8)
Fault models. : 8
Or
Describe the principle and applications of built-in-self test. (12)
Explain how to detect a stuck at fault with example. 4)
Draw an active high 2/4 decoder using NOR gates and write the
Verilog gate level description. (8)
Describe the three ways of specifying delays in continuous .
assignment statements. 8
' Or
Write the data flow modeling for a 4 to 1 MUX using Verilog HDL(.8)

Explain the different timing controls available in Verilog HDL. (8)
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