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4.8 NOISE IN FM SYSTEMS

Idealized FM Receiver
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In FM signals, s;(t) = Acos 6, where 6 = w .t + k fotm(r)dr, and s, (t) = Z—f —w, =km(t) &

S, = sZ(t) = k*m2(t) . The PSD of output noise of FM demodulator is Sn, = %fz.
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Since it has a parabolic spectrum, therefore, the effect of noise in FM for higher frequency

components is much higher than the effect of noise on lower frequency.

Assuming LPF cutoff frequency (or B) = f,,,, the output noise power from the LPF is:
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The output signal power S, = k?P,,, where Py, is the average power of m(t) . So:
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and in case of m(t) = cos(w,,t) we get:
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SNR Improvement in FM using Pre-emphasis/De-emphasis
The audio signals have most of the energy at the lower frequency (300 —» 3300)Hz. And as in
the output of the FM demodulator the noise PSD rises parabolically with the frequency, that

means: the noise PSD is largest in the frequency range where the signal PSD is smallest. To
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remedy this situation, we emphasize the high-frequency components in the input signal at the
transmitter. At the output of the FM demodulator in the receiver the inverse operation is
performed. The signal spectrum is restored to its original shape but the noise which was added

after the pre-emphasis is now reduced.

Pre-Lwhasis
13

Modulating Demodulating
input signal output signal

Preemphasis | m(r) M M Deemphasis
1 . o ‘ o
= Ol = lralnsmiller_L’ receiver[ | filter >

. [ o3 [
| H,(f) | ' Hyf) |
| [ | |
| [ | |
e 1 | .J]

logiH,(f)
Preemphasis Filter:
I £ log(f)—=
log Hd(f)
R
Deemphasis Filter: I N

h log(f)-—=




