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Ql. Answer the following:-

(a)  What will be amount of
nt of current flowing between source and drain region of MOSFET (2

when depleti : _
(b) Design 2p_;hon region width on drain and source side is equal?
it multiplexer using MOS transistors L (2)

(¢) Which isb
(d) What is lhin:;f::? (\)?{j - CMOS NAND gate or CMOS NOR gate? (2)
MOS capacitor i epletion charge density, oxide potential if body of n-channel  (2)
© Why MOSFE'; lisscor_mected.to a positive power supply?
channel? not used in accumulation region, even charge carriers are present in (2)
SECTION A
(5)

2. P i - TN
Q Ecll))) 8::%2 the Full adder circuit using CMOS transmission gate.
uansconfj?,\é?“on for the gain of Resistive Load Inverter an
ance.
Q3. (:) l\?\ftrlve MOSFET current equation in different regions of operations. (3)
(b) : h); tc.onvc’:m(ujona.ll MOSFET is not preferred beyond 32 nm technology? Discuss (5)
imitations in detail.
Q4. (a) Design a resistive-load inverter with' R = 1 kQ, such that VoL=06V. (3)
The enhancement-type nMOS drivef 7lransislor has the parameters:
Vpp =50V Vi =10V.¥= 02 V"2 =0, pCo =22.0 HA/V?
(a) Determine the required aspect ratio, W/L.
(b) Determine ViL and V.
(b) Discuss the problems associ
problems are resolved by depletion load
depletion load MOS Inverter.

d discuss effect of (5)

ated with linear load MOS inverter and how those (5)
MOS Inverter? Draw load characteristic of

SECTION B
Q5. (a) Derive equation for the low noise margin of a CMOS i.nvener. (5)
d limitations of BiCMOS transistors. (5)

(b) Discuss applications an . |
Q6 (a) A pMOS (ransistor was fabricated on an n-type substrate with a bulk doping density of 3)
' A}

N = 10" o™, gate doping density (n-type poly) of Np = 10 em™, Qlq = 4x10'" cm”
L and gate onide thickness of t,, = 0.1 pm. Calculate the threshold voltage at room
remperature for Vsp =0, Vas = 1.5V and Vos = 3V. Use &= .7 €

(b) Discuss and draw the CMOS AOI realization of the JK latch circuit. How the output  (3)

toggles in this JK lateh configuration?
Q7 (a) Rise time of MOS inverter 15 higher than

S transistor are same, why? | A |
(b) ‘f”rr\ggrrcd channel width of pMOS is 2.5 umes higher than AMOS in CMOS inverter, 3)

why”

TMOS (ransistor lhas
. i 4V", =8 i

fall time if aspect ratios of the nMOS and ()

parmnclcrs w=10pm, L=1pm, channel length modulation  (5)
(c) meter 19 Vy,=0.6 V. N,,=5x10"' em’. Calculate the drain
par 5

for Ven = 0.
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