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Digital vl.sl De*si$n

Note: Answer FIYEft{'l&$llyestions, choosing .,ii,i,i",:.

ONE full questionfrom each module.

,1,,,,,.@ *r,,g"
I a. Derive an expression for thg" afi current of enhancffi n-channel MOSFET when

operating in linear region, satui i6n region and when chanfre{ length is modulated.
- 'i, . ':::i' (08 Marks)

b. Draw the VTC of nMO,'$,rinierter with resistive loqd and derive an expression for the Von,

Time: 3 hrs.
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Vol, VIl and VlH.

,, oR:-'
What is scaling?'Describe two methodi#Sf'scaling. Also justify which scaling method is

good. (05 Marks)
Explain'the concept of accumut+$jq* depletion and inversion with coresponding energy
band diagram. , (lo Marks)

Find the noise margin of a resistiVe load inverter circuit with Voo = 5V, kn :20p"NY2,

Vro : 0.8V, Rl : 200kC) and WL: 2. *".,t,. 
i,t (05 Marks)

vro"e*lii} 
",,',,,,,,,.

Draw the VTC o{CMOS inverter and der$e an expression-ftf the VsH, Vor, Vn Vur and
V,l. ' rri sn r'1.:;r,_ ,.'l (10 Marks)
Draw the circuttrdiagram of CMQSrrdnverter indicating all types of capacitances and write
the expression for load capacitange. (04 Marks)

Derive an expression for the rpru of CMOS inverter. (06 Marks)
, " 'ir-"
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Find the noise margin "and the switofrdqg threshold (Vtr,) of a CMOS inverter with
Von = 3.3V, Yro, $'": 0.6V, Vro,p,. ="10.7V, pnCo* = 60pA/V2, ppCe; : |6VNY2,
(WL)" = 8, and fl'SV, )p = 12. ,,,.",.,,,. (08 Marks)

Derive an expression for the Ehmoit.dblay of RC network. (06 Marks)

Derive an'€xpreSsion for the dyfirimic power consumption of the CMOS inverter. (06 Marks)

Draw the detailed circuit diagram of 3-transistor DRAM and describp the readlwrite
operation with timing diagram. (08 Marks)

Describe the organi,tation of 4 M bit DRAM. (04 Marks)

Explain with diagram the NOR flash memory cell operation and NAND flash memory cell
operatlon.
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(08 Marks)
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6 a. Draw the circuit diagram of SRAM cel1 with

describe the operation with read and write timing

c. Draw the circuit diagram of NOR-baseda@fldecoder circuit
lines. iri,i,, ,'""'::'

b. Draw the memory structure of FRAM cell describe the read timing diagram.

18EVE15

lifier and read/write circuit and
(08 Marks)

(08 Marks)
for 2 add*ess bits .ifrirli:i

7 a. Describe the operation of ,rU*# rive an expression for logic '1 ' transfer and

logic '0' transfer. .i'"ti;', " (08 Marks)

b. Derive the carry expresgig.n,t'f'ttre 4-bit CLA adder and implement the carry expressions by

c. Realize the following Boolean expression using BieMOS logic f = ab(c + d + e) , (06 Markr)
,: ,r::,:: 
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Describe,f,&p.*orking principle of voltage Bootstrapping. (06 Marks)

Descrihtfu,he-dynamic behavior of-B-{T by deriving the corresponding expressions. (10 Marks)

Draw,jhe dlrcrit diagram of a T urLd riringlOg. trrggered n-nip-Rop and describe its

operatioh and mention the advaEt{}es. .. (04 Marks)operatioh and mention the adva

:::,,, Module-5
Describe the possible input and output circuits of VLSI chips. . (05 Marks)

Describe the proc.ess variation in output waveform of a 4-bit,add€r. (05 Marks)

What is latch-up(*Gry1ain the concep of ffich-up with neat diagram and suggest how latch-
up can be avoi@ (lo Marks)

;:,:,;lli.r:r ',1:1r'
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testing. Also describe the various ESD protection-

(10 Markrl .

istributions and circuit performanc. *eurure$' '"
(10 Marks)

10 a. ESD
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