
Parity Bit Generator 

There are two types of parity bit generators based on the type of parity 

bit being generated. Even parity generator generates an even parity 

bit. Similarly, odd parity generator generates an odd parity bit. 

Even Parity Generator 

Now, let us implement an even parity generator for a 3-bit binary 

input, WXY. It generates an even parity bit, P. If odd number of ones 

present in the input, then even parity bit, P should be ‘1’ so that the 

resultant word contains even number of ones. For other combinations 

of input, even parity bit, P should be ‘0’. The following table shows 

the Truth table of even parity generator. 

Binary Input WXY Even Parity bit P 

000 0 

001 1 

010 1 

011 0 

100 1 

101 0 

110 0 

111 1 

From the above Truth table, we can write the Boolean function for 

even parity bit as 

The following figure shows the circuit diagram of even parity 

generator. 



 

This circuit consists of two Exclusive-OR gates having two inputs 

each. First Exclusive OR gate having two inputs W & X and produces 

an output W ⊕ X. This output is given as one input of second 

Exclusive-OR gate. The other input of this second Exclusive-OR gate 

is Y and produces an output of W ⊕ X ⊕ Y. 

Odd Parity Generator 

If even number of ones present in the input, then odd parity bit, P 

should be ‘1’ so that the resultant word contains odd number of ones. 

For other combinations of input, odd parity bit, P should be ‘0’. 

Follow the same procedure of even parity generator for implementing 

odd parity generator. The circuit diagram of odd parity generator is 

shown in the following figure. 

 

The above circuit diagram consists of Ex-OR gate in first level and 

Ex-NOR gate in second level. Since the odd parity is just opposite to 

even parity, we can place an inverter at the output of even parity 

generator. In that case, the first and second levels contain an ExOR 

gate in each level and third level consist of an inverter. 

Parity Checker 

There are two types of parity checkers based on the type of parity has 

to be checked. Even parity checker checks error in the transmitted 

data, which contains message bits along with even parity. 



Similarly, odd parity checker checks error in the transmitted data, 

which contains message bits along with odd parity. 

Even parity checker 

Now, let us implement an even parity checker circuit. Assume a 3-bit 

binary input, WXY is transmitted along with an even parity bit, P. So, 

the resultant word data contains 4 bits, which will be received as the 

input of even parity checker. 

It generates an even parity check bit, E. This bit will be zero, if the 

received data contains an even number of ones. That means, there is 

no error in the received data. This even parity check bit will be one, if 

the received data contains an odd number of ones. That means, there 

is an error in the received data. 

The following table shows the Truth table of an even parity checker. 

4-bit Received Data 

WXYP 

Even Parity Check 

bit E 

0000 0 

0001 1 

0010 1 

0011 0 

0100 1 

0101 0 

0110 0 

0111 1 

1000 1 

1001 0 

1010 0 

1011 1 



1100 0 

1101 1 

1110 1 

1111 0 

From the above Truth table, we can observe that the even parity check 

bit value is ‘1’, when odd number of ones present in the received data. 

That means the Boolean function of even parity check bit is an odd 

function. Exclusive-OR function satisfies this condition. Hence, we 

can directly write the Boolean function of even parity check bit as 

E=W⊕X⊕Y⊕P 

The following figure shows the circuit diagram of even parity 

checker. 

 

 

The above circuit diagram consists of Ex-OR gates in first level and 

Ex-NOR gate in second level. Since the odd parity is just opposite to 



even parity, we can place an inverter at the output of even parity 

checker. In that case, the first, second and third levels contain two Ex-

OR gates, one Ex-OR gate and one inverter respectively. 

 

 


