2                                      Digital Electronics

The parity bit:
In the digital system the word is group of bits that is treated, stored and moved around as a unit, while words are being moved and stored, error can get into the words. For instance one of the 0’s in a word might accidentally be changed to a 1 by an intermittent failure, noise, and transient and so on. 
Under normal operating conditions such a change is unlikely but any error at all could be disasters therefore we need methods for detecting errors that crop up.

In all the BCD we used only (10) of (16) possible 4-bit group therefore one way to find errors is to look for the forbidden combination. If any of these forbidden combinations appear in memory we immediately know an error has occurred.

Checking for forbidden combinations is possible but does not give a high enough probability for catching errors. The most widely used approach for detecting errors that a rise in storing and moving words is to attach a parity bit to the word.
Even parity: It means attaching an extra bit to a group of bits to produce an even number of 1’s, for instance if we have a word like (0111) ;there are 3 ones in this word , we attached 1 to the word to get 4 ones then the word is (0111 1) ,this new word can be moved and stored by that computer and can be checked for even parity at different points to assure that no errors have crept into the word.
Odd parity: In this case the added parity bit makes the number of 1’s odd. The odd parity bit is the complement of the even parity bit.
The use of the parity bit is common for two causes:
1. The error probability is too limited.

2. If there is error it will be in one bit only.

Example: encode the following numbers into 8421 code and attached an parity bit to the end of each word :( 592) & (8307)
   0        1        2        3         4         5        6         7         8         9       10        11         12       13   

0000  0001  0010  0011  0100   0101   0110   0111   1000   1001  1010    1011     1100    1101

   14      15

1110   1111                                                      5        9          2
     0101   1001   0010
The even parity is 0101 1001 0010 1

The odd parity is 0101 1001 0010 0

The Gray code:
This code is an un weighted code not suited to arithmetic operations but useful for input-output devices, analog-digital conversion and other peripheral equipment. 
Each Gray number is differs from the preceding number by a single bit only.( see table 3.9 in your text book). 

To convert from binary numbers into Gray numbers:

· The 1st Gray digit is the same 1st binary digit.
· Add each pair of adjacent bits to get the next gray digit. ( Disregard any carries)
Example: Find the Gray code for the (1100)2
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(Note we disregard the carry here)




Then (1100)2= (1010) Gray
To convert from Gray numbers into binary numbers:

· The 1st Gray digit is the same 1st binary digit.

· Add diagonally bits to get the next gray digit. ( Disregard any carries)
Example: Find the binary code for the (1010) Gray
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Then (1010) Gray = (1100) 2
Alphanumeric displays:
To decode the binary and BCD numbers electronically and display the decimal equivalent we use the alphanumeric displays.

The three common ways to display alphanumeric are:

1. Discrete method: we need one light source to display each symbol, like Nixie valves.

2. Bar matrix method: we need more than light source to display each symbol, like seven segment display.

3. Dot matrix method.  
