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Basic Logic Gates

Logic gates are an important concept if you are studying electronics. These are important digital
devices that are mainly based on the Boolean function. Logic gates are used to carry out logical
operations on single or multiple binary inputs and give one binary output. In simple terms, logic
gates arc the electronic circuits in a digital system.

Types of Basic Logic Gates

Tmllruunﬂlhu-:hq:gatuuudhpnrhrmng operations in digital gystems. The cofMmon ones BRe,

s OR Galn
#  AND Gals
s HOT Gate
# XOH Gata
s NOR Gais
«  XMOR Gate
e MAND Gale

OR Gate
lnnﬂpummﬂmﬂﬂmmm'ﬂlhm1imami—nﬂmhﬂmﬁt

A Y=A+B

TMBmhlﬂlqjﬂﬂﬂﬂnfmﬂlhh‘f'ﬁi B, read as Y equals A 'OR’ B.
The truth table of a two-nput OR basic gale is given as.

A B ¥
0 0 0
0 1 1



AND Gate
In AND gate the cutput of an AND gate altains the state 1 and only if all the inputs are in state 1,

A
input
B

The Boolean expression of AND gate is ¥ = AR
hmﬁﬂ&h&mmnhﬁ:mhwnu.

v
QOutput

A B ¥
0 0 0
o 1 0
1 o 0
1 1 1
NOT Gale

hmmmmd-mrmumm muwmuwlhrntmmmhmi.
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The Boolean expression is ¥ = 'bar [A}A”, read as ¥ equals NOT A
The truth table of NOT gate is as foliows:

A ¥




The thres gates [OR, AND and NOT), when connected in various combinations, give us basic loge gales such a8
HAND, HOR gates, which are the unrversal building blocks of digital crowts,

NAND Gate
This basic logic gate & the combination of AND and WO T gale

A
B

The Boolean expression of MAND gate is ¥ = "bar [A. B A8
The truth table of @ RAND gals is given @s;

out

A B ¥
o 0 1
0 1 1
1 o 1
1 1 0
NOR Gate

This gaie is the combinaton of OR and NOT gale

A Y
R

The Boolean axpression of NOR gate is ¥ = 'bar [A+B A +8
The truth table of a NOR gate is as Todows,

A (1] Y



1] 1 o
1 0 o
1 1 4]

Exclusive-OR gate (XOR Gate)
In XOR gate the output of & two-input XOR gate aftans the state 1 if one adds only input atiains the state 1,

Al
B Y

The Bolean expression of the XOR gate i 'bar [AB} + bar |ABY, o', Y = A \bigoplus BAF +AN orY=AD8
The truth table of an XOR gate is.

A B ¥
1] o o
] 1 1
1 Q 1
1 1 0

Exclusive-NOR Gate (XNOR Gate)
In XNOR gate the output is in state 1 when its both inputs are the sama thal i, both 0 or both 1.

P

=
B

"','l



