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Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.
2. Missing data, if any, may be suitably assumed.

> UNIT -1 Cco PO Marks
% 1 | a) | What are clampers? Explain the working of a positive clamper | CO1 05
E with relevant diagrams and waveforms.

28 b) | Sketch the output wave form for the circuit shown in Fig 1b. coz | POl 05
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Eg c) | Find the operating point of the Si NPN transistor, the small | CO2 | PO1 10
3 o signal voltage gain, Rinand Rou for the amplifier circuit shown in

g 5 Fig 1c. Let ro=o0 and p=199.
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b)

Determine the value of Rc in the circuit shown in Fig 2b. The
base current of the silicon transistor was found to be 10pA and
p=41.

CO?2

PO1

05

With a neat circuit explain the operation of series and parallel
clippers
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UNIT -1l

Determine the lower cut off frequency for the network of Fig.3a
using the following parameters. Comment on the impact of the
capacitance in low frequency.

Cs =10 pF, Ce=20 pF, Cc =1 pF, Rs =1 kQ, R1=40 kQ, R> =10
kQ ,Re =2 kQ , Rc =4 kQ, R =2.2 kQ
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b)

Suggest a suitable feedback circuit to obtain a high input
impedance and low output impedance with unity gain. Also
deduce expressions for voltage gain, input impedance and output
impedance using a suitable model. Write any two applications of
the same.
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OR

Find voltage gain, input impedance Ri, output impedance Ro and
higher cut off frequencies for the circuit shown in Fig 4a. The
transistor has B=99. Assume Cbe=50pF, Cbc=5pF and r0=
infinity.
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b)

Find the voltage gain, input and output impedance with feedback
for voltage series feedback having A=-90, Ri=15KQ, Ro=20KQ
for feedback of: 1)  =-0.2 i) B =-0.75

Comment on the results.
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Derive an expression for input and output impedance of a current
series feedback amplifier. “A” is the open loop gain of the
amplifier and “B” is the feedback factor.
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UNIT - I

Realize a power amplifier with Q point in cut off region and a
suitable circuit arrangement to have a high efficiency without
using a transformer. Also deduce an expression for theoretical
efficiency and power dissipation with relevant waveforms.
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Classify the different types of power amplifier and distinguish
them based on efficiency, conduction angle of transistor,
operating point and distortion.
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A transformer coupled class A power amplifier supplies power to
20Q load connected across the secondary of a step down
transformer having a turns ratio of 5:1. Find the maximum power
output for a zero signal collector current of 120mA.
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OR

Analyse the working and compare the maximum power
efficiencies of a class A Series fed and transformer coupled
power amplifiers. Deduce their efficiencies.
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For a class B amplifier using a supply of Vcc=30V and driving a
load of 16, find the maximum input power, output power and
transistor dissipation.
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Find the total harmonic distortion for an output signal having
fundamental amplitude of 2.5V,second harmonic of amplitude
0.25,third harmonic amplitude of 0.1V and fourth harmonic
amplitude of 0.05V
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UNIT - IV

Derive drain current expression for NMOSFET operating in (a)
Triode region (b) Saturation region by drawing a neat cross
section.
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b) | (i) Calculate the drain current ID, source voltage VS and drain | CO4 | PO3 10
voltage VD for the circuit shown in Fig 7b.
(ii) Design the circuit if the source resistance is reduced to half
its original value. Does the drain current double? Justify.
5V
2K
100K
VD
Kn'(W/L) = 1TmA/V2
Vr =1V
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500
Fig 7b
OR
a) | In the circuit shown in Fig 8a, Calculate the value of Ipn, Ippand | CO2 | PO1 10
Vp for (i) Vi = OV (ii) Vi = 2.5V (iii) Vi = -2.5V. Assume
Kn’(W/L) =Kp’(W/L) = ImA/V?, |V1| = 1V..
J 2.5
Vi Vo
10K
-2.5V
Fig 8a
b) | Design the circuit in Fig 8b, so that PMOS device operates in | CO4 | PO3 10
saturation with Vp biased 1V away from the edge of triode
region, with Ip = ImA, and Vp = 3V. The device has Vi =-0.9 V
and ppCox (W/L) = 0.25 mA/V2. Specify the values of Vs , Vb,
Vs, Ri1 R2 Rpand Rs,
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Fig 8b
UNIT -V
a) | Derive an expression for small-signal voltage gain, input| CO2 | PO1 10

impedance and output impedance for Common-Drain amplifier
using small-signal equivalent circuit considering channel-length

modulation. Deduce how this configuration can be used as




Source-follower. Also, modify the expressions for no channel-
length modulation.

b)

Analyse the condition to have a minimum non-linear distorsion
in a MOS amplifier, Also obtain the equation for voltage gain in
terms of gm.
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Obtain the expression for small signal voltage gain and output
impedance of a Common Gate amplifier with resistive load,
considering channel length modulation. Draw the circuit diagram
and small signal equivalent circuit to obtain the expressions.
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b)

Analyse the circuit shown in Fig 10b draw a small signal model
and derive equations for voltage gain and output impedance by
considering Channel length modulation.

vdd

M2
Vo

Vin _|L—1’ M1

Elima

Fig 10b

COo3

PO2

10

*khkkkk




