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(06 Marks)

First Semester M.Tech. Degree Examination, Dec.2019 I J an.2020
Digital VLSI Des,i$n

Time: 3 hrs.
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Note: Answer any FIVE full qaestions, chqpiilvlg ONE full questionfrom. each module,

.,Module-1
a. Describe the behavior of lutOS rysfrilfiffi.xternal bias with energy band diagram and

relevant equations. ii (10 Marks)

b. Explain the channel length riicidill'htion with Ids equation. (06 Marks)
c. Write the difference between enhancement mode and'depletion mode MOSFET. (04 Marks)
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2 a. Explain the effec,ts:,,,of'3hort
:t: ':

Same. ,, .,li1irr,,.ti

OR
channel in Mios transistor and derive the expressrt_H.*;

b. Consider a resisiive load inverter with v;r,*5V, K', --20p, lY', Vio =0.8V,
/r)

Rr- = 200 Kf) and ! =2. Find the- critical voltages VoL, VoH, Vr and Vm and find the
L

noise margin of the circuit. - 'i', .r:ri'1ir,,',,! (06 Marks)

c. Draw a'depletion load nMOS inverter circuit and calculate Ve11 and Vor of the circuit.
l.'

,;i,. ,:::,
,i. : :'

,,r ,,,,,,1':, Module-2 illi'o

3 a. Draw the neat circuit dia[ram of CMOS ih+ertbr and explain the circuit operation with its
characteristics meatiohing all five region3lrr:1, '

b. Consider a CMQS inverter circuit with the following parameters:

Voo : 3.3 V, Vr^ : 0.6 V, Vr^^: -0.7 V, K = 200 VANZ,Kp : 80 FA/V2. Calculate' 'O,n 'O,P

the nojse.mareins of the t"t'llia, 
/.,-,\ '::"1,1"' (05 Marks)

c. nerive'rohionship between 
[;,J, 

*o 
lfl,J" 

for sy6metric CMOS inverter. Also discuss the

effe,pts of Kp variation onVTC. ',,,,, (05 Marks)

' i"'ii"

" oR
:

4 [., Explain CMOS rfir$,Uscillator circqit. What is the expression for frequency in arbitrary odd
(n) of cascade qonnbcted inverters. (10 Marks)

b. Define prqp,agation delays and'derive the expression for \* and Tr* for CMOS inverler,

using differefttial equation method. (10 Marks)

., ,,,,. .,,

,,,"1 , Module-3
5 a. Explain four transistor,'tlree transistor, two transistor and one transistor DRAM cell.

,,, (10 Marks)

b. Explain memory structure SRAM with read and write circuitry with aid of read and write

(10 Marks)

circuit diagrams.
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(10 Marks)



6a.
b.

7a.

b.
c.

8a.
b.

c.

9a.
b.
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Explain the memory structure of ferroelectric random acoe$,riiemory.
OR

::::r i::

Design 4 x 4 NOR base ROM anay that can store th9,fo'llg.win g data given,
Note : Rr, R.z, R3, R4 +Address

Ct Cz, C:, C+ --+ Me locat

.rrl11l:r. ::::: 
..

.r:liirilil,iltiirtl

;1"';;:j::l', "

1SEVE15

(08 Marks)

(08 Marks)
(04 Marks)c. Differentiate between DRAM gnd,SRaVt

..',lqr.':ilitl:r",li' l'"'''' Module-4

10 a.

b.

Explain how to overco-me tf,..rtot larop ul digital circuits using boot strapping
technique. , (lo ltarks)
ytgt.s {fnlmic F#pP,{"eic? Explain with an example. (05 Marks)
Explain -t.jlylUUuitable circuit pass transistor in dynamic CMOS logic. (05 Marks)

Explain th&rffiir behavior of BiCMOS,,,inVerter. (08 Marks)
(04 Marks)What is,BliCMOS logic circuit? W*5|1fi.,* application for 

i!,,,,

Implffint the following functionifs,ing, BiCMOS logiq$|= 63 + CD . (08 Marks)

Illodule-S ,

What are the different *uJi;tu of eSOf f*ptuin them with suitable tiia6ira*s. (10 Marks)

Draw the circuit diagram to reduce l$ noise and write a few lines about their working.
dt

(10 Marks)
:::::

OR
Explain factoiih,t'design for n: 3. , ' ,.r,0, ''t) (r0 Marks)
Explain p.grformance variabili!5lrrn.rinimization and performance modeling. (10 Marks)
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Rt Rz R: Ra,' ,,Cj' '' Ct C. Cq

I 0 0 0., ,.6 I 0 I
0 I 0 ',0 0 0 I 1

0 0 1" 0 I 0 0 I
0 0,r"' iti,r0 I 0 I I 0
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