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Note: All questions are compulsory.

edt€d together.
etween current

3]
b) Design depletion load nMOS inverter : 1,Cox = 30pA%Y o 0.8V (enhancement-

type), Vo = -2.8V (depletion type), y = 0.38V'? 24
(W/L) ratios of both transistors such that: the gedu
250mW, assume Vor, = Feg= 0.3V. )

1. a) Drain terminal and gate terminal of an n- channel MOSFET
Voltage Vi, is applied on gate terminal, For this configuration, derive ré&fati
and voltage,

% Vop = 5.0V. Determine the
ger dissipation for Vi, = Voy is

3]

2. a) Consider a MOSFET with 7., = 20nm
drain current when Vg = 1.4V, Vo= 1.7
scaling on the same current?

V-8, Vin =-0.87 and W/L = 10. Find the
-2.1¥. What is the effect of constant voltage

[3]

V%Vto for polysilicon géte n-channel MOS transistor

b) Calculate the thresho
a density Ny = 1016/cm3, N = 6.85><10”0m'3, gate oxide

parameters are: substrate, -
thickness = 5004, oxid®y

0.55V. 3]
3. a) Derive t T o [3]
b) h all signal model and large signal model of a MOSFET. Also write the values
of e parth 3]

‘Ee the following parameters for n- channel enhancement type MOSFET having abrupt
& junction profile. Substrate doping = 3x10'? mm~, Sidewall (P-+) doping = 2x10% m™,
firce/Drain doping = 10" c¢m™, gate oxide thickness = 40 nm, junction depth= 1.2 pm,
length of drain = 9 pum, width = 4 pm. If drain voltage changes from 1.5 V to 4 V. Find
average drain-substrate capacitance. [7]




