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Unit Ill: Multistage Amplifiers and Differential Amplifier
1. Define multistage amplifier.

Multistage amplifier is defined as an amplifier in which more than one amplifying
stage is used to achieve greater voltage and power gain.

2. Mention the types of multistage amplifiers.
1. Cascade Amplifier

ii. Cascode Amplifier

3. What do you mean by Cascade amplifier?

The output of one stage is fed as the input of the next stage. Two or more CE
amplifier are connected together to form cascade amplifier.

4. What is Cascode amplifier?

It is the combination of CE and CB amplifiers. The output of CE amplifier is
connected as the input of CB amplifier.

5. Define voltage gain of a multistage amplifier.

The voltage gain is defined as the product of the gain of the individual stages of the
multistage amplifier.

Ay=Ay Ay, ... Ay,

6. What are the basic requirements of multistage amplifier?
1. Impedance matching

ii. High gain

iii. Large bandwidth
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7. What is BIMOS amplifier?

The common Base (CB) BIT (Bipolar) amplifier stage is connected in cascade
with a common Gate (CG) MOSFET amplifier to form a BIMOS amplifier.

8. Define differential amplifier.

The differential amplifier is defined as the amplifier which amplifies the difference
between two input signals.

Vo — Vl = Vg
9. What do you mean by common mode signal?

The signal which is common to both input terminals is called common mode
signal.

10. What do you mean by differential mode signal?

When the two applied signals are different; the output is the difference between
two input signals. The output difference signal is called differential mode signal.

11. Define differential gain.

Differential gain is defined as the gain with which the differential amplifier
amplifies the differential signal.

12. Define common mode gain.

Common mode gain is defined as the gain with which a practical differential
amplifier amplifies the common mode signal.

13. Define CMRR.

Common Mode Rejection Ratio (CMRR) is defined as the ability of a differential
amplifier to reject the common mode signal. It is the figure of merit of a
differential amplifier.
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A

CMRR (dB) = 20log;o | &

14. Write the features of differential amplifier.

1. High differential gain

ii. Low common mode gain

iii. High CMRR

iv. High input impedance and low output impedance
v. High gain

vi. Large Bandwidth

15. How can CMRR be improved?

1. Increase differential gain Ad

ii. Decrease common mode gain Ac

16. Write the features of FET differential amplifier.
1. Very high input impedance

ii. Low differential gain

1ii. Low input bias and offset current

iv. More noise

17. Define tuned amplifier?

An amplifier which amplifies specific frequency is called tuned amplifier.
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18. Define selectivity.

Selectivity is defined as the ratio of the bandwidth of the circuit to its resonant
frequency.

Selectivity = Bandwidth/Resonant frequency
19. What is meant by double tuned amplifier?

If the amplifier has two inductively coupled tuned circuits which are tuned to same
frequency, then the amplifier is called double tuned amplifier.

20. What is meant by Stagger tuning?

In this amplifier, number of single tuned amplifiers are connected in cascade and
tuned to slightly different frequencies.

21. Why do we need neutralization?

To prevent oscillations in tuned amplifiers, the neutralization technique is used.
22. What are the types of neutralization.

1. Hazeltine neutralization

ii. Neutrodyne neutralization

iii. Neutralization using coil
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Unit IV: Feedback Amplifiers and Oscillators

PART - A
1. Differentiate voltage and current feedback in amplifiers.

In voltage feedback, feedback voltage V. is proportional to output voltage V, and in
current feedback, feedback voltage V; proportional to the output current L.

2. Define positive and negative feedback?

Positive Feedback: If the feedback voltage (or current) is so applied as to increase
the input voltage (i.e., it is in phase with it), then it is called positive feedback.

Negative Feedback: If the feedback voltage (or current) is so applied as to reduce

the input voltage (i.e., it is 180° out of phase with it), then it is called negative
feedback.

3. What are the advantages of negative feedback (or) Why do you prefer negative
Jfeedback in amplifier?

Advantages of Negative Feedback

1. Negative feedback stabilizes the gain of the amplifier.

2. There is a significant increase in the bandwidth of the amplifier.
3. Distortions in the amplifier output are reduced.

4. Input resistance increases for certain feedback configurations.
5. Output resistance decreases for certain feedback configurations.
6. Operating point is stabilized.

4. List out four different ways of connecting the feedback amplifier.

Different ways of connecting the feedback amplifier are

1. Voltage series feedback
2. Voltage shunt feedback
3. Current series feedback
4. Current shunt feedback

5. What is Barkhausen Criterion?
For getting sustained oscillations we should satisfy the following two conditions.

(1) The loop gain should be unity
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(11) The loop phase shift should be 0° or 360°. ie., Bv Ay = 1. This criterion is
known as Barkausen's criterion for oscillation.

6. What are the factors needed to choose type of oscillators?
The factors needed to choose type of oscillators are

1. The nature of generated wave form.

ii. The frequency of generated signals

1i1. The type of associated circuit of components.
1v. The fundamental mechanism involved.

7. What is resonant circuit oscillator?

The oscillator using resonant LC tank circuits are more often used for sources of
radio frequency energy are called as resonant circuit oscillator.

8. What is the difference between amplifier and oscillator?

In an amplifier circuit, the frequency waveform and magnitude of ac power
generated is controlled by ac signal voltage applied at the input of the amplifier in
the other hand in an oscillator the frequency, waveform and magnitude of ac power
generated is controlled by the circuit itself i.e. no external controlling voltage is
required. Thus an oscillator may be considered as an amplifier which provides its
own input signal.

9. Why RC phase shift oscillators are needed?

For the generation of low frequency signal as the LC circuits become impracticable
and the RC phase shift oscillators are more suitable with the advantage of IC
technology RC network is the only feasible solution. It is very difficult to make an
inductance that too of very high value in an IC. Therefore RC oscillators are
increasingly popular.

10. Which oscillators use both positive and negative feedback? Why?

Wien bridge oscillator uses both positive and negative feedback. The positive
feedback ensures sustained oscillation, the negative feedback ensures constant
output ie., any increase or decrease in the oscillator output is taken care of by this
negative feedback.
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11. What are the advantages of crystal oscillator?

1. Simple circuit since no tuned circuit is needed other than the crystal itself hotel is
used.

ii. Different frequencies of oscillations can be obtained by simply replacing one
crystal another. Hence it makes it easy for a radio transistor to work at different
frequencies.

iii. Since the frequency of oscillation is set by the crystal, changes in the supply VS
and transistor parameters does not affect the frequency of oscillation.

12. Name two low frequency oscillators.

1. RC phase shift oscillator
1i. Wien bridge oscillator
13. Name two high frequency oscillators.

1. Hartley Oscillator
ii. Colpitt's Oscillator
14. Why crystal oscillators are superior than other oscillators?

Crystal oscillators are superior than other oscillators because of their great
mechanical strength, simplicity of manufacture and it obeys the Piezoelectric effect
accurately.

15. Write the expression for frequency of oscillation in RC-phase shift oscillator.

RC

———

1
Jiois QTIRCW _whereK-— R
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Unit V: Power Amplifier and DC-DC Converter

PART - A

1. What is power amplifier?

Power amplifier amplifies a weak signal until sufficient power to operate output
device such as loudspeaker.

2. Compare small signal and large signal amplifier?

L& ] [ = ] (v I athdatet Craetetri WRm | L Sex

S.No Small Signal Amp Large Signal Amp
1 Also known as Voltage | Also known as Power
" | Amplifiers Amplifiers
They convert a small input | They amplifies the power of
2 voltage into a larger output | input signal and deliver power
voltage to the load.
They amplify very small signal | They amplify large input
3. voltage levels of only a few pV | voltage signals or switch heavy
from sensors or audio signals load currents.

3. What are the features of power amplifier?

1. Impedance matching to deliver maximum power to the load.

ii. Need power transistors to withstand large voltages and current.

iii. Power amplifiers are bulk.

1v. Harmonic distortions occur due to non-linear character of transistors.

4. What is class A power amplifier?

A power amplifier is known as class A amplifier if the transistor used in the circuit
conducts for full cycle of the input signal. The operating point is selected approx.
at the center so that the output current follows the input signal.
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5. Write the merits and demerits of class A power amplifier.

Advantages

1. Simple construction

ii. Distortionless output voltage
Disadvantages

1. Very low efficiency (25%)

ii. Large power dissipation in the transistors
iii. High output impedance

6. What is meant by cross over distortion?

In Push Pull operation of Class B amplifiers, the output waveform is not a perfect
sinusoidal waveform. The output waveform will be as shown in Figure.

Vo d

Cross over distortion

Fig. 5.44. Cross over distortion

The drive signal applied to class B transistor must reach a certain minimum level
before its collector current is properly in active region

7. What is power MOSFET?

Power MOSFET is a special type of MOSFET designed to handle high power
levels.
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Power MOSFET are commonly used power devices due to the following
advantages.

1. Low gate drive power
1i. Fast switching speed
iii. Parallel operation

8. Compare Class A, Class B, Class AB power amplifiers.

- - = = —

Class
A B C AB
Parameters
Conduction angle | 360° 180° less than 180° to 360°
180°
Q-point Centre of Exactly onthe | Below the | In between
load line X-axis X-axis X-axis and
centre load
line
Overall Poor 2510 ' |'Better 70-80% | Higher> | 50 to 70%
efficiency 30% 80%
Signal Efficiency | None if At the X-axis | Distortion | less amount
correctly Cross-over occurs of distortion
biased distortion

9. Compare power MOSFET and power BJT.

1. MOSFET provides a very good isolation between the gate and other two
terminals compared to BJT

1i. MOSFET can handle more power compared to BJT

1i1. MOSFET has very low power less and a high speed

iv. Voltage signals can easily operate a MOSFET, hence it is used in many digital
circuits for switching applications ex: motor control circuits.

v. Power MOSFET do not suffer from second breakdown compared to BJT.

vi. Power MOSFET do not require large dc large- drive current as that in power
Bl Ts.

vii. Higher speed of operation than power BJT,
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10. What is DC to DC converter.

The DC to DC converters convert one level of DC voltage to another level. It is
also known as DC chopper.

11. Define Buck converter?

Buck converter is also known as step down converter and produces a lower output
voltage than input voltage. The average output voltage is less than the input
voltage.

12. Write the applications of Buck converter.

1. Used to drive high current loads, used in PCs, mother boards
ii. Battery chargers
iii. Solar chargers

13. Define Boost converter.
The boost regulator produces an' output voltage greater than input voltage.
14. What is Buck-Boost Converter?

A Buck-Boost Regulator produces an output voltage which may be less than
noitsioat boog or greater than the input voltage.

The polarity of output voltage is opposite that of input voltage. So, this regulator is
also known as inverting or flyback regulator.

15. Differentiate Buck and Boost Converter.

Buck Converter Boost Converter

I Buck converter steps down the | Boost converter steps up the input
input voltage voltage

2. It is used to change the battery | It is used to match the load voltage
from the low voltage input
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