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InIn thisthis section,section, wewe seesee howhow wewe cancan representrepresent digitaldigital
datadata byby usingusing digitaldigital signalssignals.. TheThe conversionconversion involvesinvolves
techniquetechnique:: lineline codingcoding

Line Coding
Topics discussed in this section:Topics discussed in this section:
Line Coding
Line Coding Schemes



Li di d d diLine coding and decoding



Signal element versus data element



Example 

A signal is carrying data in which one data element is
encoded as one signal element ( r = 1). If the bit rate isencoded as one signal element ( r 1). If the bit rate is
100 kbps, what is the average value of the baud rate if c is
between 0 and 1?

Solution
We assume that the average value of c is 1/2 The baudWe assume that the average value of c is 1/2 . The baud
rate is then



Alth h th t l b d idth f

Note

Although the actual bandwidth of a 
digital signal is infinite, the effective 

b d idth i fi itbandwidth is finite.
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Eff t f l k f h i tiEffect of lack of synchronization



Li di hLine coding schemes



Figure U i l NRZ hFigure  Unipolar NRZ scheme



P l NRZ L d NRZ I hPolar NRZ-L and NRZ-I schemes



P l RZ hPolar RZ scheme



Polar biphase: Manchester and differential Manchester schemesPolar biphase: Manchester and differential Manchester schemes



I M h t d diff ti l

Note

In Manchester and differential 
Manchester encoding, the transition

t th iddl f th bit i d fat the middle of the bit is used for 
synchronization.



I bi l di th l l

Note

In bipolar encoding, we use three levels: 
positive, zero, and negative.



Figure Bi l h AMI d d tFigure Bipolar schemes: AMI and pseudoternary



Table  Summary of line coding schemes


