
LECTURE 5: 

ANALOG TO DIGITAL CONVERSION

Communication EngineeringECEN 310
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This lecture

Reading Proakis and Salehi,  Chapter 7
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Outlines
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Why digital? The need for sampling



1-8Picture: Practical sampling process 

(uniform sample interval)
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Remember this…
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The sampling process
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Side note on Fourier Transform:
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More explanation: Sinc
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FT of periodic pulse train
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FT of sampled signal



1-20Can g(t) be reconstructed back from 

samples?
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Ideal interpolation (graphically)
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Ideal interpolation (mathematically)



1-23Example: Reconstruction of non-ideal 

samples



1-24Example: Reconstruction of non-ideal 

samples
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Signal recovery observation
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Sample and hold circuit
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Aliasing (or spectral folding)
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Another view of Aliasing
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What can we do to avoid aliasing?



1-30

What can we do to Reduce aliasing?
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Multiplexing and demultiplexing
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Pulse modulation in picture



1-36



1-37

Typical PCM communication system
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Analog to digital conversion process
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PC in picture
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Example:
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Quantization noise
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More details: Quantization noise
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SQNR
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Dilemma of strong and weak signal
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How to solve? Use a “compandor”
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Companding laws
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A-law shown graphically



1-53

Flattening the SNR ratio
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PCM bandwidth
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Exponential increase of the output SNR 
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Example: SNR
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Example: Bandwidth
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Solution:
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Solution continue:
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Example: SQNR
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Solution:
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Example: Number of bits needed
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Solution:

6 24 24
0.006029 0.07764 volt

0.07764 
51.5 

51.5 6 

26 = 64 6
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A look at Line Code
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NRZ

(we will come back to line coding again in Lec 6)
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DPCM SNR improvement
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Adaptive DPCM
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Example of adaptive DPCM waveform
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Key attributes of DM
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A DM transmission system
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Example: PCM vs DM
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Solution:
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Summary table
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… another table


