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Logic Functions & Gates
Logic Gate NOT AND OR NAND NOR XOR XNOR
symbol | —{— 1 - ) o e ) e —) - ) >
Description Y'S;)'an"ert Y=1if AANDB=1 Y=1ifAORB=1 Y=0ifAANDB=1 Y=0ifAORB=1 Y:“fAORBTL”Ot'fbm: Y:O'TAORBTL”O“beth:
_ Y=A®B Y=A®B
Function Y=A Y=AxB Y=A+B Y=AxB Y=A+B - = —
Y=AB+AB Y=AB + AB
2-Input AlBlY][] En A[B]Y][| Ezn
Truth ATBIY] E/ ATBIY] E/ ool 1] =D oTo T —= A BlY| E/ AlBlY ] B/
Table A olo o] (v=0) 0lo o] (v=B) o [ 11 Inhibit (v=8 01010} (¥=B) 01011 (v=8)
Showing 01 0 | 1| 0| Inhibit 0| 1] 1| Enable ol — o|1]o0 ) 0] 1]1[Enable 0|10/ Enaple
Enable & 110 1o o] (v=8) 1o 1] o= (Yj B - - E($a%')e L1011 y_%) 1100 (v=8)
Inhibit 1] 1] 1] Enable Inhibit = 101
111171 L IR O (S TT1 1o mhibit 0 | Enable 1| 1] 1] Enable
Y=A®B®C Y=A®B&®C
Function Y=AxBxC Y=A+B+C Y =AxBxC Y=A+B+C _— == — - _ _
Y=ABC+ABC+ABC+ABC | Y=ABC + ABC + ABC + ABC
Note: A o AlBJC|Y AlBJc]Y AlB[cCc]Y AlB[c]Y AlBJcCc]Y AlB[cCc]Y
_onthe olofo]o olofo]o oJoJo]1 oJofo]1 ofofo]o oJofo]1
inputs or olof1]o0 olof1]1 olof1]1 olof1]o0 olof1]1 olof1]o0
3-Input outputs ol1]o]o ol1]o]1 ol1]o]1 ol1]o]o ol1]o0]1 ol1]o0]o
Truth represents ol1]1]o0 o[1]1]1 o[1]1]1 o[l1]1]o0 o[l1]1]o0 o[l1]1]1
Table active LOW tJlojo]o 1]o]o]|1 1]o]o]|1 tJolo]o t]ofo]1 1/o]o]o
1|of1]o0 1Jof1]1 1Jof1]1 1]of]1]o0 1{of1]o0 1Jof1]1
11]o0]o 11]o]1 1J1]o]1 1]1]o]o 1[1]o0]o 1J1]o]1
111 ]1 111 ]1 11]1]o0 1[1]1]0 1111 11]1]o0
Theorems of Boolean Algebra
Commutative Double Inversion AND OR XOR Karnaugh Map
= (K-Map)
X+y=y+x X=x xx0=0 Xx+0=x | x®0=x
XXYy=YyxX DeMorgan xx1l=x x+1=1 Xx®l=x Two Variable Three Variable Four Variable
iati V= x+ v xxx=x | x+x=x = ) C cplc )
Associative Xy=x+y X x®x=0 . B B o clC copl co CD |} cD
[ —_ —_ —_ —_ A AB
X+(y+2)=(x+y)+z X+y=xy xxx=0 Xx+x=1 X®x=1 1 0 1 00 01 11 10
x(y2) = (xy)z Other Multivariable alo AB | 00
Distributive X+Xy=X Al1 A8 | 01
X(y+2)=xy+xz X+ Y (x+2)=x+yz AB 11
(X+ Y)W+ 2) = XW+ XZ+ yw+ yz X+Xy=x+y A8 | 10
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