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Note: (a) All questions are compulsory.

(b) The candidate is allowed to make Suitable numeric assumptions whei*evg?reké]utired

Jor solving problems

Q.No Question = L O Marks

Q1 i. MOS can pass logic 0 perfectly, but cannotpass
logic | perfectly. ;:

c nne 4 101_13,:”8’[" nMOS

)

ii. OR terms are realized by

in pull down network.

iii. Three input NAND gate requires six ~-tr£hsist0rs in CMOS

logic (True / Falsﬁ_eﬂ

iv. Assuming depletion l:(‘)iad,‘:;('hj‘ﬁw' the logic diagram for | c(o.g 7

A(B+CD),
v. Specily the notatlonfor n-diffusion, and p- substrate used
for fabrication proééss.
vi. For _ " (NAND/ NOR) gate the effective length of
the driver transistors doubles.

7 vii. State the conditions of Symmetric CMOS inverter to Ram.

Q2 1 What are pass transistors? Explain all conditions considering
example.

. : i _ : CO-6 2+4
ii. Derive pull up to pull down ratio if one of the inverter is fed

to another inverter.

Q3 Describe the stick diagram conventions used for CMOS circuits,
color coding. and design rules. Consider NAND 2 CMOS logic gate | CO-5 5

and draw its transistor-level circuit. Translate this schematic into a
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corresp

formed

Q5

Design

connections, and regions accurately.
Describe each m

where necessary (o illustrate the sequence and structure of layers

in a 65nm CMOS process. Assume the parameters as Minimum

channel length = 65 nm, Vpp = 5V, Vi, = 0.7v, Vinp
‘)’2

onding  stick diagram, ensuring label to all layers,

ajor fabrication step for nMOS. Use diagrams

during the process.

a ?iin?f CMOS NOR gate using minimum-size transistors

-0.7V &

Y

miminTnT AMOS width = 120 nm, effective PMOS widtb‘ W W

3

AL
Xy
q

=2

X

ii.

iii.

ii.

iii.

iv.

« Inverter., St

11/
=

Draw the transistor-level circuit for a 2'inPL!t"-~gMOS NOR

gate.

Draw equiv

Effe

alent CMOS inverter stating t _‘V.-ggpec't ratios.

ctive resistance when output is high .

a 1s designing CMOSlnverter with the following
parameters: Vp, = 07V,VTP-O7V, ky'= 80pA/V2, ky'=40
HA/V? and Vop =3 7V, WI/L), = (W/L), = 2. Help her in

finding input volta

Anany

(v}) when output voltage (v ) is 3V.

State the high and low output voltages of CMOS inverter to

Shyam.

3+1+4+1+1

Harsh wants to evaluate the midpoint voltage of CMOS
ate the conditions of pull up and pull down
transistors.
State the typical values of threshold voltage and pass

transistor threshold voltage in terms of Vop.
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