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4.3 

4-1   DIGITAL-TO-DIGITAL CONVERSION 

In this section, we see how we can represent digital 
data by using digital signals. The conversion involves 
three techniques: line coding, block coding, and 
scrambling. Line coding is always needed; block 
coding and scrambling may or may not be needed. 

 Line Coding 
 Line Coding Schemes 
 Block Coding 
 Scrambling 

Topics discussed in this section: 



4.4 

 Converting a string of 1’s and 0’s (digital 
data) into a sequence of signals that 
denote the 1’s and 0’s. 

 For example a high voltage level (+V) could 
represent a “1” and a low voltage level (0 
or -V) could represent a “0”. 
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Figure 4.1  Line coding and decoding 
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 A data symbol (or element) can consist of a 
number of data bits:  
 1 , 0 or  

 11, 10, 01, …… 
 A data symbol can be coded into a single signal 

element or multiple signal elements 
 1 -> +V, 0 -> -V 

 1 -> +V and -V, 0 -> -V and +V 
 The ratio ‘r’ is the number of data elements 

carried by a signal element. 
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 The data rate defines the number of bits sent per 
sec - bps. It is often referred to the bit rate. 

 The signal rate is the number of signal elements 
sent in a second and is measured in bauds. It is 
also referred to as the modulation rate. 

 Goal is to increase the data rate whilst reducing 
the baud rate. 
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Figure 4.2  Signal element versus data element 
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 The baud or signal rate can be expressed 
as: 

S = c x N x 1/r bauds 
where N is data rate 

c is the case factor (worst, best & avg.) 
r is the ratio between data element & signal 

element 
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A signal is carrying data in which one data element is 
encoded 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 baud 

rate is then 

Example 4.1 


