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● Define the FM. 
● Explain the FM Spectrum. 
● Explain the FM bandwidth calculation. 
● Compare between AM & FM 
● Explain FM Generation
● Explain the FM detection. 
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Frequency Modulation (FM)
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In order to reduce the noise effect on the 
AM required signal, because noise is AM 
unwanted signal. 



Frequency Modulation (FM)
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The carrier frequency is modulated (varying) by the modulating signal (information Vm), 
while amplitude keep fixed. 



Frequency Modulation (FM)
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Frequency Modulation (FM)
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Note: FM broad-cast band from 88 MHz-108 MHz and maximum Δf is 75 KHz, 
Δf is 25 KHz for audio part of TV signal, fm (max)=15KHz.



Frequency Modulation (FM)
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Frequency Modulation (FM)
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The figure above shows the distribution of stations using FM 



Frequency Modulation (FM)
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Types of Bandwidth in FM 
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Notes that even the BW of AM and narrow band FM are equal, but we preferred to 
use FM, why?

Because in N.B FM the carrier power content reduce when increasing the modulation, 
that good, modulation signal has the information 
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FM Bandwidth Calculation from Bessel Function 
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FM Bandwidth Calculation from Bessel Function 
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Comparison between AM & FM 
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Similarities: 

1.In both systems, a carrier wave is modulated by an audio signal to 
produce a carrier and sidebands, used in various communication 
systems, such as TV, Telephony. 

2.Both systems are receivers based on the superheterodyne 
principle. 

3.Special techniques like AGC can be used for both. 



Comparison between AM & FM 
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FM Generation 
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FM Receiver
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FM Receiver
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Detection of FM waves
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To perform frequency demodulation we require 2-port device that produces an output 
signal with amplitude directly proportional to the instantaneous frequency of a FM 
wave used as the input signal.

Type of FM detectors: 



FM Discriminator 
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It represents circuits that change the frequency variation to amplitude variation and 
detect it.

There are two types: 
1. Foster- Seeley discriminator 

2. Ratio Detector 



Thank you … 
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