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Instructions to candidates

Answer ALL questions.
Missing data may be suitably assumed.

1A.

1B.

1C.

2A.

ECE -2151

In Fig. Q1A, the MOSFET specifications are, inCox = 100pA/V?, W/L = 100, V11 =-0.5V
and A = 0. Assume capacitor to be large enough to be assumed as short circuit at the
operating frequency. Design the amplifier circuit for a voltage gain of 10 and input
resistance of 50kQ. With Vpp = 1.8V, Rs = 1002, and voltage drop across Rs is 400mV.
If a 8Q2 speaker is connected at the output, what would be the new gain? What additional
changes you suggest if the gain should remain undisturbed?
In the circuit of Fig. Q1(B1) MOSFET spefications are, punCox=100uA/\V?, W/L=10,
V1H=0.5V and A=0.

i. If V1isvaried from 0 to 1.8V, plot drain current as function of Vps.

il. What would happen to drain current if V is varied from 0 to 1.8V with connections as

seen in Fig. Q1(B2).

There are 6 MOSFETSs with the specfications shown in the table. Rest of the spefications
are, pnsi=1350cm?/(Vs), ppsi=480cm?/(Vs), esi=11.7, £0=8.85x1071* F/cm, £si02=3.9, tox =
50nm, | Vrun|=[Vrue|= 05V, y = 0.4VV and ¢_= 0.4V. Which device has the highest

drain current flowing through it?

Type

W(um)

L(pm)

MV

Vs(V)

Vs(V)

Vb(V)

Ve(V)

PMQOS

10.00

1

0.10

1.0

-0.5

1.0

-0.5

PMOS

10.00

10

0.01

1.5

0.5

1.5

0.5

NMOS

3.55

1

0.10

1.5

0.0

1.5

0

NMOS

3.95

10

0.01

1.0

-0.5

1.0

0

PMQOS

15.00

1

0.01

0.5

-0.5

1.0

-0.5

OO bW N

NMOS

15.00

1

0.10

1.0

0.5

1.5

0.5

(4+3+3)

In the circuit of Fig. Q2A, pnCox = 200uA/V?Z, 1pCox = 100pA/NV2, W/Lm = 10, W/Lmz =
20, | Vrul =0.5V and A = 0. i) Plot the drain currents (Ix and lv) as a function of Vs with
Vg varrying between 0 to 1.5V. If required, assume Vps to be 1.8V. ii) Repeat (i) with both
devices considered to be NMQOS. (iii) in case (ii), when the scenario is non ideal, of the
two resulting drain resistances (Rosm1 and Rosmz), which one will be higher? Why?
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2B. For the Cascode amplifier shown in Fig. Q2B, (W/L)1=30, (W/L)2=40, 1:=0.5 mA. If
unCox=100 nA/VZ2, Ay =0.1 V1, determine the voltage gain.
2C. Determine the current lcopy in the circuit shown in Fig. Q2C.
(4+3+3)
3A. For the circuit shown in Fig.Q3A, for the half circuit determine:
i. Differential gain ii. Common mode gain and iii. CMRR.
Assume the inputs Vi and V: as small ac signals, ‘M1’ and ‘M2’ as identical MOSFETs,
HnCox = 100pA/V? and A=0.
3B. Assuming A > 0 and using Miller’s theorem, determine the input and output poles of the
stage depicted in Fig. Q3B.
3C. With the help of small signal model, derive the expressions for high frequency poles of CS
stage
(4+3+3)
4A. Find the closed loop gain, 1/0O impedance of the circuit shown in Fig. Q4A.
4B. Determine the sense and return technique and polarity of the feedback for the circuit in
Fig. Q4B.
4C. Derive an expression for efficiency of Class B push - pull power amplifier.
(4+3+3)
5A. Explain the working of Ring Oscillator with a neat circuit diagram. Obtain the expressions
for gain and frequency of oscillation.
5B. Determine the gain and output impedance for the circuit shown in Fig. Q5B. Assume 2>0.
5C. Starting from drain current expression derive the small signal model of MOSFET.
(4+3+3)
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