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2 – Types of Amplitude Modulation 

5 



Modulator Demodulator 

Baseband Signal 

with frequency 

fm 

(Modulating Signal) 

Bandpass Signal 

with frequency 

fc 

(Modulated Signal) 

Channel 

Original Signal 

with frequency 

fm 

Source Sink 

fc >> fm      

Voice: 300-3400Hz  GSM Cell phone: 900/1800MHz 

Amplitude Modulation 
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Amplitude Modulation 
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Types of Amplitude Modulation (AM) 

(1) Double Sideband with full/large carrier (DSBFC)(DSBLC) 

(ordinary AM): This is the most widely used type of AM 

modulation. In fact, all radio channels in the AM band use this 

type of modulation.  

(2) Suppressed carrier (SC)  

 (i) Double Sideband Suppressed Carrier (DSBSC): This is the 

same as the AM modulation above but without the carrier.  

 (ii) Single Sideband (SSB): In this modulation, only half of the 

signal of the DSBSC is used. 
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DSBFC or DSBLC 
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(a) DSBFC block diagram 
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DSBFC block diagram 
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(b) Mathematical representation for  
Modulated Signal 
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Mathematical representation for DSBFC 
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Mathematical representation for DSBFC 
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Mathematical representation for DSBFC 
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(c) Time and Frequency Spectrum of AM wave 
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Time Spectrum of AM wave 

 

The  frequency  spectrum  of  AM  waveform  contains three 
parts: 
1. A component at the carrier frequency  fc 
2. An  upper  side  band (USB),  whose  highest   frequency 
component is at  fc+fm 
3. A  lower  side  band (LSB),  whose  highest   frequency 
component is at  fc-fm 
The  bandwidth  of  the  modulated  waveform  is  twice the 
information signal bandwidth. 
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Time and Frequency Spectrum of AM wave 
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(d) USB , LSB and BW 
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USB , LSB and BW 

20 



(e) AM Voltage Distribution 
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AM Voltage Distribution 
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(f) AM Power Distribution 
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AM Power Distribution 
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AM Power Distribution 

Most power wasted in carrier 

While most information concentrated in DSB 
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(g) Modulation index 
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Modulation index 

• m is merely defined as a parameter, which determines the amount of 

modulation.  

• What  is  the  degree  of  modulation  required  to  establish  a 

desirable AM communication link?  

Answer is to maintain m<1.0(m<100%).  

• This  is  important  for  successful  retrieval of  the  original 

transmitted information at the receiver end. 
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Coefficient of Modulation and Its Percentage 
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Coefficient of Modulation and Its Percentage 

For m=100% 
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Coefficient of Modulation and Its Percentage 

Ex.1 : find m , %m , peak of envelope   
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(g) Solved Example 
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Solved Example 
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Solved Example 



Thank  you for your attention 

Dr. Moataz Elsherbini 
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