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4-Bit Odd-Even Parity Generator and Checker

Theory/Description :

e 4-bit odd-even parity generator, appends the parity bit to the given data-word based on type of parity,
odd parity means the codeword to be sent should have odd number of 1’s and even parity means the
codeword should have even number of 1’s. The logical circuit can be formed using truth table and K-
maps. Let the data-word be q3q2q190.
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q2 ql q0 Even Odd

K-maps :
parity bit  parity
bit Even parity bit —
0 0 0 0 0 1 .
0 0 0 1 1 0 The formula generated is :
0 (0 |1 ]0 L ! f(43,02,41,40) =
0 0 1 1 0 1
0 1 0 0 1 0 a3Pa2qldqo
0 1 0 1 0 1
0 1 1 0 0 1
0 1 1 1 1 0
1 0 0 0 1 0
1 0 0 1 0 1 The formula generated is :
. - - 0 o ! f(a3,92,91,90) =
1 0 1 1 1 0
1 1 0 0 0 1 a30q20qlOq0
1 1 0 1 1 0
1 1 1 0 1 0
1 1 1 1 0 1

e 5-bit odd-even parity checker checks if the received codeword is correct or corrupted. The check value
0 means received data has error and value 1 means data is correct and can be accepted.
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4-Bit Odd/Even Parity Generator :
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Add parameters tor puse source v3

Freer neial valie{Voks Amps):

1]

Croer pused vale(Voks/Amps): 5

Encer delzy tme {seconds):
Frter nse time (secomis):
Creer fal tme (seconds):
Ercer puse wadth (secends):

Frier penod {secunds):

K-Maps :

Even parity check :

f(p,a3,d2,a1,q0) = p@a3Ba2@q1Ba0
Odd parity check :

f(p,a3,02,91,90) = (pDa3)O (a2Dq1q0)

Add parameters for puse source v

Enter noal vave(Vots/Amps): 0
Enter pused value(Voks/Amps): 5
Cnter dely ome (seconds) 10
Enter rse tme (seconds): 0
Enter fal time (scconds); ]
Foter puse with (seconds): 10
Fater penad {seconds): 20




~ Add parameters for pube souroe
Enter nitial vabie{Voks/Amps}:
Enter pused vabie{Vols/Amps):
[nter delay tme (seconds):
Entesr et tme: (secords):
tnter fal trne (seconds):
Enter puise width (secands):
Friter pesiad (seconds):

v
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-~ Add parameters for pube souree v2 ———

Enter nkial vakic{Vots/Amps): 0
Enter pused vabie(Vots/amps): 5

[nter delay trme (seconds): 20

Enter riset time: (stoonds): e
tnter fal trne (seconds): 0

Enter puise width (seconds): 20

Enter pesiad (sernnds): 40

Even parity generator circuit :
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Even parity generator circuit :
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Input Waveforms :

Ngspice Plots :
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Output Waveforms :

1) 4-bit Even parity :

2) 4-bit Odd parity :
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5-Bit Odd/Even Parity Checker :

""" ~ Add paramaters for puse source v4
Anzlyss S : Detak Naspre Mode e d
~=irs R . Enter ntal vahie(Voks/Amps): 0
Select Analyss 1
e Enter pulced vabie(Voks/Amps): &
= fipc B TRANSIENT -
Enter delay tme (seconds): 2 :
Transert Analas
St Tme. 0 T Enter rse tme (seconds): 0
Step Tme 10 ms - Cnter fafl tme (seconds): 0
Stop Tme  f4 Taei: W Enber pulse wadth {seconds): 2
Enter penod (seconds): 4
 Add parameters for pulse source vi ~ Aad parameters for puse source v5

Enter ntial vaue(Vots/Amps): 0
Enter pulsed vabie(Vols/amps): S
Enter delay tma (seconds): 8

Enter rse tme (seconds): [+]
Enter fall tme (seconds): (4]
Enter pulse width {seconds): 8
Entes penod (seconds): 16

Even parity checker circuit :

r

Encer inbal value(Voksfamps): 0
Enter puked vaue{Voks/Amas): 5
Encer delay tme (seconds): 32

Ercer nse ome (seconds): b}
Enter fal tme (seconds): 0
Erter puke wdth (seconds): 32
Erer period (seconds): &1

4
T

- Add paramcters for pulse source v2
Erzer nhial vve(Vots/Amps): 0

Ercer pused vaue(Vots/Amps): &

Erter delay tme {seconds): 4

Erter rse time (seconds): 0

Erter fal time {(seconds): 0

Erter puse width (seconds): 1

Enter period (secands): 3
-~ Add parameters for pubse source v3

Encer nhial vave(Vots/Amps): 0
Erzer pused vaue(Vots/Amps): &
Erter delay tme (Seconds): 16

Erger rse time (seconds): 0
Erker fal tine (seconds): 0
Erter pulse wilth (stconds): 16
Erter period (seconds): 32
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Odd parity checker circuit :
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Input Waveforms :

Ngspice Plots :
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Python Plots
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Output Waveforms :

1) 5-bit Even parity checker : 2) 5-bit Odd parity checker :
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Conclusion :

Therefore, the 4-bit parity generator and 5-bit parity checker are simulated and the results are verified
successfully.

Sources / References :

4-bit parity generator circuit : https://technobyte.org/parity-generator-parity-checker/

5-bit checker parity circuit : https://www.coursehero.com/file/p9lchf/Table-6201-Five-bit-even-parity-
checker-5-bit-Message-Parity-Error-A-B-C-D-P-PE/

K-map solver : https://www.charlie-coleman.com/experiments/kmap/
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