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(*) Instructions to candidates:

1) Answer Q.1 OR Q.2, Q.3 0R Q.4

2) Figures to the right indicate full marks.
3) Use of scientific calculator is allowed
4) Use suitable data where ever required

Q1 a)

b)

c)

Q2 a)

Consider an n-channel enhancement-mode MOSFET with the [6]
following parameters: Viy = 0.4 V, W = 20 pm, L = 0.8 ym, p, =
650 cm?/V-s, tox = 200 A, and eox = 34.52 x 10-14 F/cm. Determine

the drain current when the transistor is biased in the saturation
region for (a) ves= 0.8 V and (b) vas = 1.6 V.

For the circuit shown in figure, assume that R, = 30 kQ, Ry = 20 [6]
kQ, Rp = 20 kQ, Vpp = 5V, Viy = 1 V, and K, = 0.1 mA/V2,
Calculate the drain current and drain-to-source voltage of a
common source circuit with an n-channel enhancement-mode
MOSFET. Find the power dissipate&l in the transistor.

bp

Explain working of n-channel E-MOSFET with the help of neat [4]
cross-sectional view diagram. :

OR
The parameters of an NMOS enhancement-mode device are Vy = [6]
0.25V and Kn = 10 pA/V2. The device is biased at Vgs = 0.5V and
Vps = 1.2V. Calculate the drain current for (@) A=0and (b)) =
0.03 V-1 (c) Calculate the output resistance r, for parts (a) and
(b).
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b)

Q3 a)

b)

Q4 a)

The transistor in figure has parameters Vrp = 0.6 Vand K, = 0.2 [6]
mA /V2. The circuit is biased at Vpp = 3.3 V. Assume R, || Rz =

300 kQ. Design the circuit such that Ipg = 0.5 mA and Vspg = 2.0

V.
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What is body effect in MOSFET? Explain with the help of diagram [4]
and equation.

Determine the small-signal voltage gain of the circuit shown in [6]
figure below. Given parameters are: Vaosqg = 2.12 V, Vpp =5V, and

Rp = 2.5 KQ. Assume transistor parameters are: Vin = 1 V. K =

0.80 mA/V2, and A = 0.02V-1, Assume the transistor is biased in

the saturation region.

Vop

+
Vm

What is transconductance? Derive the expression for [4]
transconductance.

Calculate the transconductance of an n-channel MOSFET. [4]
Consider an n-channel MOSFET with parameters Viy = 0.4 V, Ky

= 100 pA/V?2, and W/L = 25. Assume the drain current is Ip =
0.40 mA.

OR
Determine the small-signal voltage gain and input and output [6]
resistances of a common-source amplifier shown in figure. The
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parameters are: Vpp = 3.3 V, Rp = 10 kQ, R; = 140 kQ, Rz = 60 kQ,
and Rs; = 4 kQ. The transistor parameters are: Vin = 0.4 V, K, =
0.5 mA/V2, and A = 0.02 V-1,

b) Draw small-signal AC equivalent circui; of common-source [4]
amplifier with NMOS transistor with the help of neat diagram and
explain it.

c) Determine the small-signal voltage gain of a PMOS transistor [4]
circuit shown in figure below. The transistor parameters are Kp =
0.80 mA/V2, Vip = -0.5 V, and A = 0. The quiescent drain current
is found to be Ing = 0.297 mA.

+3V
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