EE 370

 Chap. VI: Sampling & Pulse Code Mod.   

ver.1.0.      Lect. 34

Delta Modulation
DPCM discussed in the previous lectures and PCM in general require that the receiver and transmitter be completely synchronized. Synchronization in digital systems is necessary. There are two types of synchronization in digital systems: frame (or symbol) synchronization and bit synchronization. Bit synchronization is required to make sure that the start and end of a bit are known so that a sequence of bits is counted properly. Frame synchronization is required to make sure that the different bits of a sample are known (i.e., the most significant bit and the least significant bit of a sample are properly identified to allow for the reconstruction of the sample). One bit of frame synchronization error is sufficient to completely destroy the reconstructed signal. Bit synchronization problems will eventually lead to frame synchronization problems.

A special case of the DPCM system discussed earlier can be obtained by simply using a 2–level quantizer and by placing the sampler after the quantizer. Consider the following block diagram of a DPCM system. This system is known as a Delta Modulator (DM).
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To reconstruct the original signal, the received signal at the demodulator is passed through an accumulator similar to the one in the modulator. A lowpass filter after the accumulator will smooth the reconstructed signal. Therefore, the Delta Demodulator is given by
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It is well understood that the output signal of the modulator is not necessarily the input signal of the modulator but only an approximation of it. The sampling in the delta modulator must be performed at a very high rate (in many cases sampling at 30 to 40 times the Nyquist rate is required).
Notes are provided by Dr. Wajih Abu-Al-Saud . Minor modifications by Dr. Muqaibel
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