Experiment 2: Pulse Code Modulation (PCM) 
1.1 Introduction 

The tendency today is to change an analog signal to digital data. In this section we describe one technique, pulse code modulation. After the digital data are created (digitization), we can use one of the digital multiplexing techniques such as TDMA and CDMA to multiplex signals.
1.2 Background
The most common technique to change an analog signal to digital data (digitization) is called pulse code modulation (PCM). A PCM encoder has three processes, as shown in Figure 2.1.
	Figure 2.1: Component of PCM encoder
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1.3 Original Recovery data
The recovery of the original signal requires the PCM decoder. The decoder first uses
circuitry to convert the code words into a pulse that holds the amplitude until the next pulse. After the staircase signal is completed, it is passed through a low-pass filter to
smooth the staircase signal into an analog signal. The filter has the same cutoff frequency as the original signal at the sender. If the signal has been sampled at (or
greater than) the Nyquist sampling rate and if there are enough quantization levels,
the original signal will be recreated. Note that the maximum and minimum values of
the original signal can be achieved by using amplification. Figure 3.2 shows the
simplified process
	Figure 2.2: Components of a PCM decoder
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1.4 PCM encoder using Matlab/ Simulink

	Figure 3.4: PCM encoder
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1.5 Parameters of the blocks
	Message signal
	Sinusoidal, Amplitude=12, Frequency=1Hz

	Pulse Generator
	Amplitude=1, Period=0.01s, Pulse width= 5%, Phase delay=0s

	Sample and Hold
	Initial condition=0

	Quantizer
	Quantization interval=1, Sample time= -1

	Uniform encoder
	Peak=20, Bits=8, Output type: unsigned

	Integer to bit conv.
	Number of bits per integer=8


1.6 PCM decoder using Matlab/ Simulink

	Figure 2.4: PCM decoder
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1.7 Parameters of the blocks

	Bit to integer conv.
	Number of bits per integer=8

	Uniform decoder
	Peak=20, Bits=8, Output type: unsigned

	Re-Quantizer
	Quantization interval=1, Sample time= -1
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