Chapter 3

Angle Modulation

Lecture Plan- (2nd June 2021)

o Introduction to angle modulation
o Classification of angle modulation

0 Average and Instantaneous frequency

O Relationship between Phase
modulation and Frequency Modulation



1. Introduction to Angle Modulation

In our previous chapter, we have discussed
the various types of Amplitude modulation
systems in which the carrier amplitude is
changed in accordance with the variation
in the message signal magnitude .

0 There is another method of modulating
a sinusoidal carrier namely the angle
modulation in which either frequency
or phase of the carrier is varied
according to the message signal, but
the carrier amplitude is constant .

Note- /n Angle Modulation, the amplitude

of carrier wave is maintained constant
whereas the angle of the carrier wave is
varied according to the message signal.



Advantages and disadvantages of angle
modulation :

Angle modulation has several advantages
over the amplitude modulation such as-

0 noise reduction,

0 improved system fidelity and

0 more efficient use of power.

But there are some disadvantages too
such as

O increased bandwidth and

O use of more complex circuits.

But there are some disadvantages too
such as increased bandwidth and use of
more complex circuits.



Applications

Angle modulation is being used for the
following applications :

Radio broadcasting

TV sound transmission
Two way mobile radio
Cellular radio

Microwave communication
Satellite communication

O O O O @ O

Principle of Angle Modulation

The principle of angle modulation can be
stated as follows :
The phase angle (©) of a sinusoidal carrier

wave is varied with respect to time .




An angle modulated wave can be expressed
mathematically as :
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Basic Definitions

Let the modulated carrier wave be
expressed in general form as : \‘/&.,ms:m‘-
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O A full cycle of a Sine wave wave can be
represented by rotation of a phaser through

360 degree.
Instantaneous value of Sine wave is at any



point is equal to vertical distance from the
tip of phaser to the horizontal axis.

Back to topic
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2. Classification

Angle Modiulakon
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Frequency variation in FM and PM
waves

To understand the difference between FM and

yirst consider the FM wave.
For FM, the frequency changes with the

change in modulating signal value.

0
It remains constant during interval t2 at its

—



maximum value and during interval t5 at its
minimum value.

Now, let us look at the PM wave.

O The frequency of PM wave changes and only
if the magnitude of modulating signal
changes.

O Thus, during the intervals 11, t3, 14, t6, the
frequency of PM wave changes. But during
the intervals t2 and t5 the frequency of PM
remains constant at the carrier frequency
value with some phase shift.

Note-

Phase modulation produces frequency
modulation.

But, a very important point may be noted here
that the frequency modulation (FM) is produced
by PM if and only if the phase shift is being
varied.

Let us understand this point by considering
figure 1 below.
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Maximum frequency deviation

0 The maximum frequency deviation in FM
occurs at the point where the rate of change
of modulating signal is maximum that
means the maximum frequency
corresponding to peak values of modulating
signal.

O But, in PM, the maximum frequency
deviation occurs at the point deviation
occurs near the zero crossing points of the
modulating signal.
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Thus, although the phase modulation produce
FM, the maximum deviation occurs at different
points of a modulating signal



