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Introduction to Analog & Digital 
Communications 



Outline 
•  Signals and Communication Systems  
•  Digital & Analog Sources & Systems 
•  Block Diagram of a Communication System 
•  Deterministic and Random Signals  
•  Frequency Allocations Frequency Allocations 
•  Review  

–  Logarithmic Power Calculations  



Communication Systems  
•  What is a signal?  

–   a single-valued function of time that conveys information 

•  What is a communication system?  
–  Enabling the process of transmitting meaningful signals from one 

location to another (e.g., Sender to Receiver over a communication 
channel) 

•  Key design issues of a communication system  
–  Selection of the information-bearing waveform or signal  
–  Bandwidth  
–  Signal power and energy consumption  
–  Probability of error  
–  System noise and its impact  
–  Data rate 
–  As well as…. 

•  Cost of the system  



Digital Vs. Analog Signal 



Analog Vs. Digital Systems  
•  A quick comparison 



Deterministic Vs. Random Waveforms  



Communication System Block Diagram  

Baseband 
Signals (fc=0) 

-  LPF  
-  ADC 
-  Baseband Processor  
-  Coding (parity for error 

detection)  

-  Baseband signal  
-  Adds carrier signal 
-  Also referred to as modulation  

-  Freq. band or Bandpass  Signals 
(fc>>0) e.g., AM has fc=850 KHz 

-    

Note that if phase =0 à pure sinusoid, with zero BW  

Guided or 
unguided 

Corrupted 
signal due to 
noise! 

Baseband 
Signals (fc=0) 

Channel 

Noise n(t) 

Bandpass s(t) 
r(t) =s(t) + n(t)  

 Model for effect of noise can be 
additive Gaussian noise channel 
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Bandwidth 
•  Extent of the significant spectral content of a signal for 

positive frequencies  

Ideal Lowpass 
Filter 

Arbitrary 
Lowpass Filter 

Noise Equivalent BW 



Signal & Noise 



Frequency Allocations  



Frequency Allocations - Example  

Note that for efficient radiation, the length of the antenna must be longer than 1/10 
the wavelength à Antenna length = 30 m 



Review  
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