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Angle Modulation

In this type of modulation, the frequency or phase of carrier is
varied in proportion to the amplitude of the modulating signal.
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Figure 1: An angle modulated signal
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If s(t) = A.cos(f;(t)) is an angle modulated signal, then

\1 . Phase modulation: /




Bi(t) = wet + kem(t)

where wc = 21fe.

2. Frequency Modulation:
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* Phase Modulation If m(t) = Am cos(21fmt) is the message
signal, then the phase modulated signal is given by

%



s(t) = Ac cos(wct + kem(t))

Here, kp is phase sensitivity or phase modulation index.

* Frequency Modulation If m(t) = Am cos(2mfmt) is the message
signal, then the Frequency modulated signal is given by

217fi(t) = we + kit Am cos(211fmt)

ki Am
211fm

Qi(t) = wct + sin(21rfmt)

ki A
= " is called frequency deviation (Af ) and - is called
m

modulation index (). The Frequency modulated signal is
given by

here,

%



s(t) = A.cos(2m fot + Bsin(2m fint))
Depending on how small 3 is FM is either Narrowband

FM(B << 1) or Wideband FM(3 ~ 1).

— Narrow-Band FM (NBFM)
In NBFM 3 << 1, therefor s(t) reduces as follows:

s5(t) = Accos(2mfet + Bsin(27fiat))
= A.cos(2nf.t) cos(Bsin(2m f,,t)) —
A sin(27 f.t) sin(3 sin(27 fi,t))

Since, (3 is very small, the above equation reduces to

\ s(t) = Accos(2mfot) — AcBsin(27w frut) sin(27 f.t) /




/ The above equation is similar to AM. Hence, for NBFM thh
bandwidth is same as that of AM 1.e.,
2 x message bandwidth(2 < B).
A NBFM signal is generated as shown in Figure 77.
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Figure 2: Generation of NBFM signal
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