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Experiment No.: 3
Phase Modulation & Demodulation (PM)

Definition: Phase modulation (PM) is a modulation pattern for conditioning
communication signals for transmission. It encodes a message signal as
variations in the instantaneous phase of a carrier wave. Phase modulation is
one of the two principal forms of angle modulation, together with frequency
modulation.

In phase modulation, the instantaneous amplitude of the baseband signal
modifies the phase of the carrier signal keeping its amplitude and frequency
constant. The phase of a carrier signal is modulated to follow the changing
signal level (amplitude) of the message signal. The peak amplitude and the
frequency of the carrier signal are maintained constant, but as the amplitude
of the message signal changes, the phase of the carrier changes
correspondingly.

Advantages of Phase Modulation:

e The process of phase modulation is quite east than frequency
modulation.

o This technique is used to determine the speed of the mobile target.
Because of this the carrier is required to be constant and this is obtained
in the case of phase modulation.

o A phase-modulated signal is more immune to noise effects.

Disadvantages of Phase Modulation:
e In order to raise the modulation index of a phase-modulated signal,
frequency multipliers are needed.
o The system cost is quite expensive.
« Sometimes phase ambiguity exists when the modulation index exceeds
a certain value.


https://en.wikipedia.org/wiki/Modulation
https://en.wikipedia.org/wiki/Transmission_(telecommunications)
https://en.wikipedia.org/wiki/Instantaneous_phase
https://en.wikipedia.org/wiki/Carrier_wave
https://en.wikipedia.org/wiki/Angle_modulation
https://en.wikipedia.org/wiki/Frequency_modulation
https://en.wikipedia.org/wiki/Frequency_modulation
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Applications of Phase Modulation:

o This modulation is very useful in radio waves transmission, and it is an
essential element in several digital transmission coding schemes.

o Phase modulation is widely used for transmitting radio waves and is an
integral element of many digital transmission coding schemes that support
an ample range of wireless_technologies such as GSM, Satellite television,
and Wi-Fi.

« Phase modulation is used in digital synthesizers for generating waveform
and signal

o« PMis used for signal and waveform generation in digital synthesizers like
Yamaha DX7 for phase modulation synthesis implementation, and Casio CZ
for sound synthesis which is known as phase distortion.

Message signal:

A message signal contains information or a message. It is the original signal that
needs to be transmitted from the transmitter to the receiver. The transmitter
converts the signal into a suitable form and sends it through the communication
channel to the receiver. The communication channel is a medium for the signal to
travel from one end to the other. The receiver perceives the signal, which is
converted back to its original form.

A message signal suffers from attenuation and various noise factors. It is essential
to modulate the message signal to remove the noise. It also helps in improving
the efficiency of the signal. Hence, a message signal is often known as
a modulated signal. Another name of the message signal is the baseband signal.

Carrier signal:

The carrier signal is the same sinusoidal waveform signal as message signal with
greater frequency. It means that the frequency of the carrier signal is higher than
the message signal. The Carrier signal is sent with the message signal on the same
communication channel during the modulation process. When sent with the
message signal, the high-frequency carrier signal increases the frequency of the
message signal. It is used in applications where the incoming message signal is low
frequency, and the required output signal is high frequency.


https://www.elprocus.com/types-of-wireless-communication-applications/
https://www.elprocus.com/gsm-architecture-features-working/
https://www.elprocus.com/how-does-wifi-technology-work/
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Phase Modulators:

Modulation refers to converting the information signal to a suitable form of
transmission. Here, the incoming message signal is converted to radio waves,
which is a suitable mode of transmission for the communication system.

The modulation process of PM is similar to the FM modulation process except for
the integrator. FM requires an integrator before the modulated signal is applied
to the balanced modulator. The integrator block in FM is present before the
balance modulator block. But in PM modulation, no integrator block is required.
The block diagram of the PM modulator is shown below:

PM signal

\—/m(t) sin wct = 6 sin w, f sin wct

The circuit consists of a carrier signal source, balance modulator, adder, and
a 90-degree phase shifter. The carrier signal source generates a carrier sinwct
with the carrier frequency w.. The 90-degree phase shifter converts the carrier
signal sinwct to coswct, which is the carrier with a phase shift of 90 °. A balance
modulator generates a double sideband amplitude modulated signal by
superimposing the message and the carrier signal sinwct. The output signal is
generally a suppressed carrier signal. The output of the balance modulator and
the output of the phase shifter are sent to the adder, which adds these two
outputs. The carrier shifted by a phase of 90° when added to the output of the
balanced modulator forms a phase-modulated signal.

We can also use a frequency modulator as a phase modulator by passing the FM
signal through a differentiator and an FM modulator.
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v(t) = A phase -
modulated signal

Where, m(t) is the modulated signal

mi(t) is the instantaneous modulated signal, which is the output of the
differentiator.

v(t) is the phase modulated signal, output of the frequency modulator.

Graphical Representation of Phase Modulated Wave:
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Fig. The output of Phase Modulation.



