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Aims of this Lecture 

• Calculate critical parameters like code word 
length, bandwidth, and bit rate for PCM 
systems.

• Solve practical examples step-by-step to 
reinforce understanding of PCM concepts.

• Identify the advantages and limitations of 
PCM in communication systems.
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Example 1: PCM Calculations

Problem: A television signal with a bandwidth of 4.2 MHz4.2 \, \text{MHz}4.2MHz is 
transmitted using binary PCM. The number of quantization levels is 512. Calculate:

1. Code word length

2. Transmission bandwidth

3. Final bit rate

4. Output signal-to-quantization noise ratio
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Example 2

Digital Communication - Dr. Ahmed Al-
Janabi

7



Digital Communication - Dr. Ahmed Al-
Janabi

8

Example 2
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Example 2
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Example 2



Example 3: PCM System Requirements
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Example 3
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Example 3
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Example 3



Homework
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Advantages of PCM

❑ Reduces the effect of channel noise and interference.

❑ Allows regeneration of signals along the transmission 

path, reducing errors.

❑ Enables easy multiplexing of multiple PCM signals.

❑ Supports encryption and decryption for secure 

communication.
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Limitations of PCM

❑ PCM systems are more complex compared to analog 

pulse modulation systems.

❑ Requires higher channel bandwidth due to digital 

coding.
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Modifications of PCM

1. Delta Modulation: Simplified implementation for specific 

applications.

2. Wideband Communication Channels: PCM can be adapted 

to support high-bandwidth applications.

3. Data Compression: Reduces redundancy, improving 

efficiency.



Thank you 
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