Exp. No. 3 Parity generator-
checker and controlled inverter



' One important application of the use of an Exclusive-
OR gate Is to generate parity.

Parity Is used to detect errors in transmitted data caused
by noise or other disturbances.

A parity bit is an extra bit that is added to a data word and
can be either odd or even parity.

In an even parity system, the sum of all the bits (including
the parity bit) is an even number

In an odd parity system the sum of all the bits must be an
odd number.
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' The circuit that creates the parity bit at the transmitter is
called the parity generator.

The circuit that determines If the received data Is correct IS
the parity checker.

Parity Is good for detecting a single bit error only.

The parity generator and the parity checker can both be
built using Exclusive-OR gates.

In even parity bit scheme, the parity bit is 0’ If there
are even number of 1s in the data stream and the parity
bit Is ‘1’ If there are odd number of 1s in the data
stream.
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< In odd parity bit scheme, the parity bit is ‘1’ If there
are even number of 1s in the data stream and the parity
bit 1s ‘0’ If there are odd number of 1s In the data

stream.
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Even Parity Generator

X/'

The total number of 1s must be even, to generate the even

parity bit P. P=ABC+ABC+ABC+ABC
3-bit message Even parity bit generator (P) =A (E C'*'@WC) +A (E C+B C)
A B C Y .
0 0 0 0 =ABOO+A(B O C)
= = 2 1 P=A@GB®DC
0 1 0 1 -
0 1 1 0 5 |
1 0 0 1 B
C 4-bit even
1 0 1 0 parity code
| .
1 1 0 0 A i
1 1 1 1 B -
C § > =t
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Od

d Parity Generator

S—

The total number of 1s must be odd, to generate the even

parity bit P.
3-bit message Odd parity bit generator (P)
A B C Y 00
0 0 0 1
0 0 1 0
0 1 0 0 =
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 0
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H.W: find the expression of
odd parity generator from k-
map and plot its logic circuit




_ EvemParity Checker

/T he below table shovb

the truth table for the
even parity checker in
which parity error
check (PEC) = 1 if
the error occurs, I.e.,
the four bits received
have odd number of
1s and PEC = 0 If no
error occurs, 1.e., If the

/

4-bit received message

Parity error check C,

4-bit  message  has

\iven number of 1s. /

A B C P

0 0 0 0 0
0 0 0 1 1
0 0 1 0 1
0 0 1 1 0
0 1 0 0 1
0 1 0 1 0
0 1 1 0 0
0 1 1 1 1
1 0 0 0 1
1 0 0 1 0
1 0 1 0 0
1 0 1 1 1
1 1 0 0 0
1 1 0 1 1
1 1 1 0 1
1 1 1 1 0
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PEC=A B(CD+CD)+AB(CD+CD)+AB(CD+CD)+AB({CD+CD)

=AB(C®D)+AB(CHD)+AB(CEHD)+AB(C G D)

=AB+AB)(C®D)+(AB+AB)(C® D)

=(A®BDCDD)

D—a
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Controlled inverter

It can be seen from the figure and 4%
the accompanying truth table that
XOR gate works as NOT
(inverter) gate when its one
iInput i1s held high, and as a
buffer when the same Input Is

i
Enﬁ' B . E ; o
,UU//E’O' low. (0) — b !
TRUTH TAEBLE | LOW § !
XOR Gate —
s
A=1, 0 0 =" B=1, then A=Y and
then 0 1 =177 - A=Y
B’=Y ad 0 1l e=""
and > | == 0
B=Y’ |
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XOR gate as

controlled inverter
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