
 

2018 
 SAI VIDYA INSTITUTE OF TECHNOLOGY 

Venkatesha M, Department of ECE 

 

PRINCIPLES OF 

COMMUNICATION SYSTEMS 

(15EC45) 

IV SEMESTER ECE 

MODULE 5 : DIGITAL REPRESENTATION OF ANALOG SIGNALS 

SYLLABUS: Introduction, Why Digitize Analog Sources?, The Sampling process, 

Pulse Amplitude Modulation, Time Division Multiplexing, Pulse-Position Modulation, 

Generation of PPM Waves, Detection of PPM Waves, The Quantization Process, 

Quantization Noise, Pulse–Code Modulation: Sampling, Quantization, Encoding, 

Regeneration, Decoding, Filtering, Multiplexing, Application to Vocoder. 



 

MODULE 5 

 

 

DIGITAL REPRESENTATION OF ANALOG SIGNALS 



 



 



Statement: Sampling theorem states that any continuous time signal can be completely 

represented in its samples and recovered back if the sampling frequency is greater than 

or equal to twice the highest frequency component of base band signal. 

That is Sampling frequency, Wfs 2 .  

Where W= Highest frequency in base band continuous time signal. 

This condition is also called Nyquist condition for sampling process. 

Explanation and Proof: 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 
 



 



 



 



 


