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Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.
3. Wriling appropriate units, nomenclature, and drawing neat sketches/schematics/ flow chart wherever,
required are an integral part of the answer.

Q1A Ob]ectlve ’cype multlple choice questions (10 questlons @ 1 mark) - | 10

i. . In present day VLSI circuit realization, power has become an 1mportant issue
- because of

(a) transistor count is increasing  (c) greater device leakage currents

. (b} higher speed of operation (d) All of the above

ii. | In bulk CMOS technology, the substrate used for fabricating MOS transistor is

mﬁt@f (b) lighﬂy doped p-type/ n-type (c Yheavily doped p -
_type/n-type  (d) none of the above

” ii. : The noise margin for CMOS technology in companson to Blpolar technology i3
- High (b)Low (c) equal (d) exactly half

iv. - An pMOS transistor is almost a perfect switch in

 (a) passing “1” only (b) passing “0” only (c) passing both “1” and “0”

(d) cannot pass any of them

v. When the channel is implanted, then the MOS transistor is said to be operated in.

(a} Depletion mode (b) enhancement mode {(c) Non Saturated mode
_(d)Saturated mode
vi. - How many architecture can be associated with an entlty7
. (ajonly one (b) two (c) three (d)none _
~ vil.  IfLis the 1ength of the channel & p as the moblhty of electron/hole , then the
electron transfc time can be expressed as

O O

(d) L

© vili. = Transmission gate is a restoring device
. (a)TRUE__(b) FALSE
ix. | For CMOS NAND gate with increase in fan- in, the inversion voltage
' (a) Remains un affected (b) moves towards left (c ) moves towards right
.(d)moves up and down | |
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. {(@)Module (b)entity (c) process (d) all of the above
Q2 -

In VHDL , a digital system is modelled as

Short answer type questions (4 questions @ 2.5 marks)

~ dissipation is related to the reliability of a VLSI circuit?

| it.

, State the basic d]fferences betwee

OS & pMOS transistors.

iv,

- ._@”bneﬂy and g1ve the ruth table.
Q3A

‘ D1stmgu1sh between energy & power d1551pat10n of VLSI circuits. How power

What are the three regions. Of operation Of MOS tran515tor? USRI S

Sketch a transistor- Jevel schematic for a CMOS 4~1nput NOR gate. Explam it

overcome?

What is latch up problem that arises in bulk CMOS technologyf) I—I T

GE

What is body effect? How it influences the threshold voltage ofaMOS
transistor?

Q4A

Q4B

3 QSA érDefine the tri state buffer tri state inverter and transmission gate. Draw their |

05

- With a suitable diagram explain function of an nMOS Inverter. Mention its

- transfer characteristics also.
Makea proper comparison between CMOS & B1~polar technolos gy

symbol and also the truth table.

Q5B

05

§.What isa Mulﬁplexer? Sketch 2:1 CMOS mulﬁplexer and explam bnefly

Q6A

Use the combination of CMOS gates to generate the functions from A,B, and C
suchas Y = AB + AB.

. Q.6B

- Sketch a transistor-level schematic for a CMOS 4—1nput NOR gate. Expldm it
 briefly and give the truth table.

05

Q.6B

Eor the function F = (X + Z). (X + 2).¥ glve the complete VHDL Des1gn

“ Outline the benefits of SOI technology in comparison to conventional bulk
-1 EMOS technology. -

Q':'7'B

 What are pass transistors? State and explainmllle pull-up to pull-down ratios for
___mvertmg logic coupled by pass transistors.

05

05

05

 OR

‘What is channel length modulation effect? Iow the voltage current

- characteristics are affected because of this effect?

QBA

Step by step procedures are adopted for the fabr1cat10n of nMOS With a suitable
: diagrams explam the procedure in detail.

10

Outline the various processes used for the fabncahon of CMOS Explam the in |

_ detail the p-well process with suitable diagram.

Q.9B

Q9B

~ (a) 2-to-IMUX.  (b) Full Subtractor

Develop the complete VHDL design for

10

Show that the relation between drain to source current(ly) vrs Voltage (V)

L ' 2 .
- for a typical MOS transistor is given as I;; = C,u % ((L{QS ~ Ve Was — %) ; All the

. symbols have their usual meanings.
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