Analog electronics

Eleventh lecture

Properties of an Amplifier.

Dr. Mohammed Hashim
MS. Noor Hayder

Third stage
Department of medical physics

Al-Mustagbal University-College

2022- 2023




Outline

11.1. Efficiency of Amplifiers

11.2. Power Distribution of Amplifier
11.3. Tuned amplifier

11.4. Feedback of Amplifier

11.5. classes of Amplifier

11.6. Feedback Configurations

11.7. References




11.1. Efficiency of Amplifiers

The perfect or ideal amplifier would give us an efficiency rating of 100% or
at least the power “IN” would be equal to the power “OUT”. However, in
reality this can never happen as some of the power is lost in the form of heat
and also, the amplifier itself consumes power during the amplification

process. Then the efficiency of an amplifier is given as:

Power delivered to the Load FPnyr

Efficiency (n) =
Power taken from the Supply Py

11.2. Power Distribution of Amplifier

The Small Signal Amplifier is generally referred to as a “Voltage” amplifier
because they usually convert a small input voltage into a much larger output
voltage. Sometimes an amplifier circuit is required to drive a motor or feed a
loudspeaker and for these types of applications where high switching

currents are needed Power Amplifiers are required.

As their name suggests, the main job of a “Power Amplifier” (also known as
a large signal amplifier), is to deliver power to the load, and as we know
from above, is the product of the voltage and current applied to the load with
the output signal power being greater than the input signal power. In other
words, a power amplifier amplifies the power of the input signal which is
why these types of amplifier circuits are used in audio amplifier output

stages to drive loudspeakers.

The power amplifier works on the basic principle of converting the DC
power drawn from the power supply into an AC voltage signal delivered to

the load. Although the amplification is high the efficiency of the conversion
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from the DC power supply input to the AC voltage signal output is usually

poor.
11.3. Tuned amplifier

Tuned amplifiers are the amplifiers that are employed for the purpose of
tuning. Tuning means selecting. Among a set of frequencies available, if
there occurs a need to select a particular frequency, while rejecting all other
frequencies, such a process is called Selection. This selection is done by

using a circuit called as Tuned circuit.

When an amplifier circuit has its load replaced by a tuned circuit, such an
amplifier can be called as a Tuned amplifier circuit. The basic tuned

amplifier circuit looks as shown below.
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The tuner circuit is nothing but a LC circuit which is also called as resonant
or tank circuit. It selects the frequency. A tuned circuit is capable of
amplifying a signal over a narrow band of frequencies that are centered at

resonant frequency.

When the reactance of the inductor balances the reactance of the capacitor,
in the tuned circuit at some frequency, such a frequency can be called as

resonant frequency. It is denoted by fr.

The formula for resonance is:

1
I = ST,
1
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11.4. Feedback of Amplifier

An amplifier circuit simply increases the signal strength. But while
amplifying, it just increases the strength of its input signal whether it
contains information or some noise along with information. This noise or
some disturbance is introduced in the amplifiers because of their strong
tendency to introduce hum due to sudden temperature changes or stray
electric and magnetic fields. Therefore, every high gain amplifier tends to

give noise along with signal in its output, which is very undesirable.

The noise level in the amplifier circuits can be considerably reduced by
using negative feedback done by injecting a fraction of output in phase
opposition to the input signal.




A feedback amplifier generally consists of two parts. They are the amplifier
and the feedback circuit. The feedback circuit usually consists of resistors.

The concept of feedback amplifier can be understood from the following

figure.
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From the above figure, the gain of the amplifier is represented as A. the gain
of the amplifier is the ratio of output voltage V, to the input voltage V;. the
feedback network extracts a voltage Vi= B V, from the output V, of the

amplifier.

This voltage is added for positive feedback and subtracted for negative

feedback, from the signal voltage V. Now,

V=V, + Vi =V, + 8V,

Vi=V, - V=V, - BV,




The quantity = V¢V, is called as feedback ratio or feedback fraction.

Let us consider the case of negative feedback. The output VV, must be equal

to the input voltage (V; - BV,) multiplied by the gain A of the amplifier.
Hence:

The equation of gain of the feedback amplifier, with negative feedback is

given by:

The equation of gain of the feedback amplifier, with positive feedback is

given by:

11.5. Classes of Amplifier

On the basis of the mode of operation, i.e., the portion of the input cycle
during which collector current flows, the power amplifiers may be classified

as follows.

« Class A Power amplifier — When the collector current flows at all
times during the full cycle of signal, the power amplifier is known
as class A power amplifier.

« Class B Power amplifier — When the collector current flows only
during the positive half cycle of the input signal, the power amplifier

is known as class B power amplifier.




« Class C Power amplifier — When the collector current flows for less
than half cycle of the input signal, the power amplifier is known
as class C power amplifier.

« Class AB Power Amplifier - is a combination of class A and class B

type of amplifiers. As class A has the problem of low efficiency and
class B has distortion problem, this class AB is emerged to eliminate

these two problems, by utilizing the advantages of both the classes.

11.6. Feedback Configurations

The process of injecting a fraction of output energy of some device back to
the input is known as Feedback. It has been found that feedback is very

useful in reducing noise and making the amplifier operation stable.

Depending upon whether the feedback signal aids or opposes the input

signal, there are two types of feedbacks used.
Positive Feedback

The feedback in which the feedback energy i.e., either voltage or current is

in phase with the input signal and thus aids it is called as Positive feedback.

Both the input signal and feedback signal introduces a phase shift of 1800
thus making a 3600 resultant phase shift around the loop, to be finally in

phase with the input signal.

Though the positive feedback increases the gain of the amplifier, it has the

disadvantages such as:

e Increasing distortion

¢ [nstability




It is because of these disadvantages the positive feedback is not
recommended for the amplifiers. If the positive feedback is sufficiently
large, it leads to oscillations, by which oscillator circuits are formed. This
concept will be discussed in OSCILLATORS tutorial.

Negative Feedback

The feedback in which the feedback energy i.e., either voltage or current is
out of phase with the input and thus opposes it, is called as negative
feedback.

In negative feedback, the amplifier introduces a phase shift of 1800 into the
circuit while the feedback network is so designed that it produces no phase
shift or zero phase shift. Thus the resultant feedback voltage Vf is 1800 out
of phase with the input signal Vin.

Though the gain of negative feedback amplifier is reduced, there are many

advantages of negative feedback such as:

e Stability of gain is improved
e Reduction in distortion

e Reduction in noise

e Increase in input impedance

e Decrease in output impedance

¢ Increase in the range of uniform application

It is because of these advantages negative feedback is frequently employed

in amplifiers.
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