ages.

1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank p

Important Note :

50, will be treated as malpractice.

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

’ Max Marks: 80

g

Note: Answer any FIVE full questions, gkbosing ONE full question f;*om each module.

. _Module-1

a. With a neat diagram, explain the behavior of nMOS enhancement mode MOSFET in

different regions and draw the V-I characteristics. <™ (10 Marks)
b. Explain the following: ‘

1) Channel length modulation

ii)  Threshold voltage-body effect. , : (06 Marks)

OR .
a. Illustrate the nMOS fabrication with neat diagram. (10 Marks)
b. Give the compamons between CMOS and Bipolar Technology (06 Marks)
Module-2

. Obtain the CMOS circuit and stick diagram for the following function F=(A + BC)D

(06 Marks)
b. Using A- based design rules, draw the layout for a nMOS 3-input NOR gate, using the
following transistor L:W ratios:
i)  P.U.transistor =8:1

ii)  P.D. transistors = 1:2, 1:2,1:2 ' (10 Marks)
OR
a. For the following structure obtain Cp, Cp, Cg and Cr.-Given that the relative values of
capacitances are metal 1 = 0.075CC,, polysilicon =0.1ZC,. (08 Marks)
. %i I : >ll$xQ’l\j'

s | (LTI S

S ) +
el /ORI ™ o
| A\ )

r\’)nlﬂg)“wu\ 3
Fig.Q.4(a)

b. Derive the expressions for rise time and fall time delays of a CMOS inverters. What is the
condition for symmetrical operation? (08 Marks)
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Module-3
Derive scaling factors for the following MOS parameters
1) Carrier density in channel, Qqn
i1)  Channel resistance, Roy
i)  Gate delay, Tq
iv)  Switching energy per gate E,

Scaling method to be adopted is combined voltage and dimension method (08 Marks)
Explain a 4 x 4 barrel shifter with neat dlagram , (08 Marks)
OR
How to implement anthmeuc and logic operation with a standard adder? Explain with the
help of logic expression. 17 4 (06 Marks)
. Explain carry look ahead adder. , (10 Marks)
Module-4

Explain the following:
1)  Pseudo nMOS logic

iiy C*MOS logic. (06 Marks)
Explain the structured design of a purity generator with necessary blocks and stick diagram.
' (10 Marks)
OR
Explain generic structure of FPGA with block diagram. {08 Marks)
Explain placement and routing with respect to FPGA. (08 Marks)
Module-5
Explain with a neat diagram a 3 transistor dynamic RAM cell. ’ (08 Marks)
Explain pseudo static memory cell using circuit diagram. = (08 Marks)
OR

Write a short notes on:

i) BuiltIn Self Test (BIST)
i)  Scandesign technique. / (08 Marks)
Write a short notes on:
1) * Stuck-at-faults

“.1i) Short circuit and open circuit faults. B r - 560037 (08 Marks)
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