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VERIFICATIONOFGATES

AIM:

TostudyandverifytheTruthTablesofAND,OR,NOT,NAND,NOR,XOR,XNOR

logicgatesforpositivelogic.

OBJECTIVES:

Togetfamiliarwiththeusageoftheavailablelabequipment.

TogetfamiliarwithPrototypingboard(breadboard)

TodescribeandverifytheoperationfortheAND,OR,NOT,NAND,NOR,XOR,

XNORgates. Tostudytherepresentationofthesefunctionsbytruthtables,

logicdiagramsandBooleanalgebra

ToIntroduceabasicknowledgeinintegratedcircuitdevicesoperation

TopracticehowtobuildasimpledigitalcircuitusingICsandotherdigital

PROCEDURE:

1.Collectthecomponentsnecessarytoaccomplishthisexperiment.

2.PlugtheICchipintothebreadboard.

3.Connectthesupplyvoltageandgroundlinestothechips.PIN7=Ground

andPIN14=+5V. 4.Accordingtothepindiagram ofeachICmentionedabove,



wireonlyonegatetoverifyitstruthtable.

5.ConnecttheinputsofthegatetotheinputswitchesoftheLED.

6.ConnecttheoutputofthegatetotheoutputLEDs.

7.Onceallconnectionshavebeendone,turnonthepowerswitchofthebread-

board

8.Operatetheswitchesandfillinthetruthtable(Write"1"ifLEDisONand

"0"ifLEDisOFFApplythevariouscombinationofinputsaccordingtothetruth

tableandobservetheconditionofOutputLEDs.

9.Repeattheabovesteps1to5foralltheICs.

AND-GATE:

Amulti-inputcircuitinwhichtheoutputis1onlyifallinputsare1.Thesymbolic

representationoftheANDgateis:

Adot(.)isusedtoshowtheANDoperationi.e.A.BifAandBaretheinputsto

ANDGate.



NAND-GATE:

Amulti-inputcircuitinwhichtheoutputis0onlyifallinputsare1.

Adot(.WithBarontheLetter)isusedtoshowtheNANDoperationi.e.A.BifA

andBaretheinputstoNANDGate.



OR-GATE:

TheORgateisanelectroniccircuitthatgivesahighoutput(1)ifoneormore
ofitsinputsarehigh.Aplus(+)isusedtoshowtheORoperation.



NOR-GATE:

TheNORgateisanelectroniccircuitthatgivesahighoutput(0)ifoneormore
ofitsinputsarehigh.Aplus(+withabarontheletter)isusedtoshowtheNOR
operation.



NOT-GATE:

TheNOTgateisanelectroniccircuitthatproducesaninvertedversionofthe

inputatitsoutput.Itisalsoknownasaninverter.IftheinputvariableisA,the

invertedoutputisknownasNOTA.ThisisalsoshownasA,orAwithabarover

thetop,asshownattheoutputs



XOR-GATE:

TheExclusive-ORgateisacircuitwhichwillgiveahighoutputifeither,butnot

both,ofitstwoinputsarehigh.Anencircledplussign( )isusedtoshow

theXORoperation.



XNOR-GATE:

TheXNORgateisadigitallogicgatewhosefunctionistheinverseofthe

operationexclusiveOR(XOR)gate.TheoutputoftheExclusiveNORgate,is0

whenitstwoinputsarethedifferentanditsoutputis1whenitstwoinputsare

same.AnencircledplussignandbarareusedtoshowtheXNORoperation.



OUTPUTOBSERVATIONTABLE:



ORGate:TheoutputofanORgateisa1ifoneortheotherorbothoftheinputsare1,

buta0ifbothinputsare0.WhenOneortheotherorBothoftheinputLEDSare

ON(REDLight),thenoutputLEDisON(RED)otherwiseOutputLEDisOFF

(GreenLight)

ANDGate:TheoutputofanANDgateisonly1ifbothitsinputsare1.Forall

otherpossibleinputs,theoutputis0.WhenboththeLEDSareOn,thenoutput

LEDisON(REDLight)otherwiseOutputLEDisOFF.

NORGate:TheoutputoftheNORgateisa1ifbothinputsare0buta0ifoneorthe

otherorboththeinputsare1.NANDGate:TheoutputoftheNANDgateisa0if

bothinputsare1buta1ifoneortheotherorboththeinputsare0.

XORgate:TheoutputoftheXORgateisa1ifeitherbutnotbothinputsare

1anda0iftheinputsareboth0orboth1.

XNORgate:TheoutputoftheExclusiveNORgate,is0whenitstwoinputs

arethedifferentanditsoutputis1whenitstwoinputsaresame.

CONCLUSION:

AnyBooleanexpressioncanberealizedusingNOT,AND,OR,NAND,NOR,XOR,

XNORgates.


