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Draw and explain the complete frequency response of a common source amplifier. [10]
Derive the expression for its lower cut-off frequency.

With the help of neat circuit diagram and small signal equivalent model explain the working
of FET based RC Phase shift Oscillator. Also explain how three RC pair can be used to in

the feedback to achieve 180 degree phase shift. [10]
Find the midband gain AM , and the upper 3-dB frequency fH of a CS amplifier
fed with a signal source having an internal resistance Rsig = 100 kQ. [10]

Theamplifier has RG =4.7MQ, RD = RL = 15 kQ, , gm=1mA/V, ro=150kQ ,
Cgs=1pFand Cgd=0.4pF
Explain the internal capacitances of a MOSFET.
For the n-channel MOSFET in saturation with tox=10nm, L=1um, W=10um, LOV=0.05
um, Csbo = Cdbo = 10fF, VO=0.6V, VSB=1V and VDS=2V. Given dielectric used is [10]
Si0O2. Calculate i)COX ii)COV iii)Cgs iv)Cgd v)Csb vi)Cdb

With relevant circuit diagrams and equatuions explain the following
a) Colpitts Oscillator b) Crystal Oscillator.
Draw the circuit of nonoinverting amplifier and derive the expressions for [10]
a) Exact gain b)ldeal gain c)Input Resistance d) Bandwidth.

[10]

With a neat circuit diagram explain the opamp based non - inverting Summing amplifier,

scaling amplifier and averaging circuit with relevant expressions for the output. [10]
Draw the circuit and waveforms for an inverting Schmitt Trigger usingopamp,
with relevant expressions.For an inverting Schmitt Trigger circuit R2 = 1KQ ; R1
= 3KQ and Vin=10Vp-pp sine wave. The saturation voltages are + 14V.
i) Determine the threshold voltages Vut and VIt.
b [10]

ii) Find the value of Hysteresis voltage Vhy.
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Question 1 - Draw and explain the complete frequency response of a common source amplifier.
Derive the expression for its lower cut-off frequency.
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Question 2 - With the help of neat circuit diagram and small signal equivalent model explain the
working of FET based RC Phase shift Oscillator. Also explain how three RC pair can be used to in the
feedback to achieve 180 degree phase shift.

FET Based RC Phase Shift Oscillator
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Question 3 - Find the midband gain AM , and the upper 3-dB frequency fH of a CS amplifier

fed with a signal source having an internal resistance Rsig = 100 kQ. Theamplifier has RG = 4.7MQ,
RD =RL=15kQ,, gm=1mA/V, ro=150kQ , Cgs=1pFand Cgd=0.4pF
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Question 4 -

Explain the internal capacitances of a MOSFET.
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For the n-channel MOSFET in saturation with tox=10nm, L=1um, W=10um, LOV=0.05 um, Csbo =
Cdbo = 10fF, VO=0.6V, VSB=1V and VDS=2V. Given dielectric used is SiO2. Calculate i)COX ii)COV

iii)Cgs iv)Cgd v)Csb vi)Cdb
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Question 5- With relevant circuit diagrams and equatuions explain the following

a) Colpitts Oscillator b) Crystal Oscillator.

Colpitts Oscillator
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Crystal Oscillator

® The crystal (usually quartz) has a
greater  stability m  holding
constant at whatever frequency
the erystal is originally cut to
operate. Crystal oscillators are
used whenever great stability is

required, such as in
communication transmitters and
receivers.

Series and Parallel Resonance Frequencies

® Series Resonance
Xes = Xis
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Piezoelectric Crystal

A quartz crystal (one of a number of
crf,rstal types) exhibits the property that
when mechanical stress is applie
across the faces of the crystal. a
difference of potential develops across
opposite faces of the crystal. This
property of a crystal is called the
piezoelectric  effect.  Similarly, a
voltage applied across one set of faces
of the crystal causes mechanical
distortion in the crystal shape.

“When alternating voltage is applied to
a crystal. mechanical vibrations are set
up—these vibrations having a natural
resonant frequency dependent on the
erystal.

Question 6 - Draw the circuit of nonoinverting amplifier and derive the expressions for

a) Exact gain b)ldeal gain c)Input Resistance d) Bandwidth.
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Question 7 - With a neat circuit diagram explain the opamp based non - inverting Summing amplifier,
scaling amplifier and averaging circuit with relevant expressions for the output.
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Question 8 - Draw the circuit and waveforms for an inverting Schmitt Trigger usingopamp, with
relevant expressions.For an inverting Schmitt Trigger circuit R2 = 1KQ ; R1 = 3KQ and Vin=10Vp-pp

sine wave. The saturation voltages are + 14V.

i) Determine the threshold voltages Vut and VIt.
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