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Introduction  
 Motivation: The constraints imposed by the 

channel bandwidth in the selection of the 
modulation technique used to transmit the 
information  

 Information is stochastic, and hence digitally 
modulated signals are stochastic processes. 
=>Power Spectrum Density (PSD)  (Not FFT) 

 Types of digitally modulated signals   
◦ Linearly modulated signals ( ASK, PSK, QAM)  
◦ Non linearly modulated signals (CPFSK, CPM) beyond the scope 

◦ Baseband with memory (Markov structure)  
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Power Spectra of Linearly Modulated Signals 
(ASK, PSK, QAM) 



Low pass 

Modulation scheme 

PAM Real value 

PSK, QAM, combined (PAM-PSK) Complex value 
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

4 Dr. Ali Muqaibel 





Time shift by –nT: change of variable n+m to 
m  , n to 0 , and integration limits 
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
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

Exponential Fourier series  
Discrete F.T 
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Periodic with 
period 1/T 




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
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How? 

Check the provided MATLAB code and the presentation of the 
results 



Power Spectrum of CPFSK and CPM signals  
 
 

 

 

See figure 3.4.4 
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The spectra of the MSK and OQPSK the main 
lobe of MSK is 50% wider.  However the side 
lobes of MSK fall off considerably faster.  



Fractional out of band Power 
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MSK offers better 
fractional out-of-band 
power above fTb=1.  
This is why it is 
popular in many 
communication 
systems  




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