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Inter Symbol Interference

 Digital data is represented by electrical pulse, communication channel is always

band limited.

When the channel bandwidth is greater than bandwidth of pulse, spreading of

pulse is very less.

 But when channel bandwidth is close to signal bandwidth, i.e. if we transmit

digital data which demands more bandwidth which exceeds channel bandwidth,

spreading will occur and cause signal pulses to overlap. This overlapping is

called Inter Symbol Interference.,

 ISI causes degradations of signal if left uncontrolled.



 Similar to interference caused by other sources, ISI causes degradations of signal if left

uncontrolled. This problem of ISI exists strongly in Telephone channels like coaxial cables

and optical fibers.

 The main objective is to study the effect of ISI, when digital data is transmitted through

band limited channel and solution to overcome the degradation of waveform by properly

shaping pulse.
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 Raised cosine response meets the Nyquist ISI criterion. Consecutive raised-cosine

impulses demonstrate the zero ISI property between transmitted symbols at the

sampling instants.

 At t=0 the middle pulse is at its maximum and the sum of other impulses is zero.

 In communications, the Nyquist ISI criterion describes the conditions which, when

satisfied by a communication channel (including responses of transmit and receive

filters), result in no intersymbol interference or ISI.

 It provides a method for constructing band-limited functions to overcome the

effects of intersymbol interference.
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 The effect of sequence of pulses transmitted through channel is shown in fig. The 

Spreading of pulse is greater than symbol duration, as a result adjacent pulses 

interfere.

 i.e. pulses get completely smeared, tail of smeared pulse enter into adjacent symbol 

intervals making it difficult to decide actual transmitted pulse.
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Intersymbol Interference

Intersymbol interference (ISI) occurs when a pulse spreads out in such a way that it 
interferes with adjacent pulses at the sample instant.

Example: assume polar NRZ line code. The channel outputs are shown as spreaded
(width Tb becomes 2Tb) pulses shown (Spreading due to bandlimited channel 
characteristics).

Data 1

bT 0 bT0bT bT

Data 0

bT 0
bT0bT

bT

Channel Input

Pulse width Tb

Channel Output

Pulse width Tb
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