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What is Logic Gate?
vLogic gates are electronic digital circuit 
that can perform logic functions. Commonly 
expected logic functions are already having 
t h e  c o r re s p o n d i n g  l o g i c  c i r c u i t s  i n 
Integrated Circuit (I.C.) form.

vI .C.  may be SSI ,LSI ,MSI ,VLSI  etc . 
depending upon no. of component used.
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Types
üBasic gates:

AND , OR , NOT
üUniversal gates:

NAND , NOR 
üArithmetic/Advanced gates:

Exclusive-OR(Ex-OR /XOR)
Exclusive-NOR(Ex-NOR /XNOR)
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AND Gate
vIn order for current to flow, both switches 

must be closed.
¤ Logic notation C=AB or C=AB )    Truth Table(T.T.)
¤ Symbol

¤ Switching Circuit:

A B C
0 0 0
0 1 0
1 0 0
1 1 1
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IC 7408
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OR Gate
vCurrent flows if either switch is closed

¤ Logic notation C= A + B 

A B C
0 0 0
0 1 1
1 0 1
1 1 1
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Switching Circuit:

Truth Table(T.T.)Symbol:



IC 7432
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Properties of AND and OR

vCommutation
¤ A + B = B + A
¤ A  B = B  A

Same as

Same as
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Properties of AND and OR

vAssociative Property
¤ A + (B + C) = (A + B) + C

¤ A  (B  C) = (A  B)  C

=
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Properties of AND and OR

vDistributive Property
¤ A + B  C = (A + B)  (A + C)
¤ A + B  C

A B C Q
0 0 0 0
0 0 1 0
0 1 0 0
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1

13 July 2021 12



Distributive Property

(A + B)  (A + C)

A B C Q
0 0 0 0
0 0 1 0
0 1 0 0
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1
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Inversion (NOT)

A Q

0 1

1 0Logic Expression:  
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Logic Symbol:  

AQ 

Truth Table:   



IC 7404
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NAND (NOT+AND)

A B Q
0 0 1
0 1 1
1 0 1
1 1 0

BAQ 
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Universality of NAND gate
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As Not gate:  

As OR gate:  

As AND gate:  



NOR (NOT+OR)

A B Q
0 0 1
0 1 0
1 0 0
1 1 0

BAQ 
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Universality of NOR gate
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As Not gate:  

As OR gate:  

As AND gate:  
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NAND IC:  

NOR IC:  



Exclusive OR (XOR)

vEither A or B, but not both

vThis is sometimes called the 
inequality detector, because the 
result will be 0 when the inputs are 
the same and 1 when they are 
different.

vThe truth table is the same as for 
S on Binary Addition. S = A  B

A B S
0 0 0
1 0 1
0 1 1
1 1 0
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Getting the XOR
A B S
0 0 0
1 0 1
0 1 1
1 1 0

Two ways of getting S = 1

BAor   BA 
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Circuit for XOR

BA  BABA 



Exclusive NOR

A B Q
0 0 1
0 1 0
1 0 0
1 1 1

BAQ 
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SUMMARY TABLE OF LOGIC GATES

A                                    
                                   X           X = (A + B)’
B

Name          Symbol           Function    Truth Table

AND 
A                                              X = A • B
                                   X                 or
B                                              X = AB

 0     0     0
 0     1     0
 1     0     0
 1     1     1 
 
 0     0     0
 0     1     1
 1     0     1
 1     1     1

OR A                                             
                                    X          X = A + B
B                                  

NOT A                                 X          X = A’ 0        1
1        0

Buffer     A                                 X          X = A 
A       X
0        0
1        1

NAND A                                    
                                    X           X = (AB)’
B

0     0      1
0     1      1
1     0      1
1     1      0  

NOR
0     0      1
0     1      0
1     0      0
1     1      0  

   XOR
Exclusive OR

A                                             X = A  B
                                   X                or
B                                          X = A’B + AB’

0     0      0
0     1      1
1     0      1
1     1      0  

A                                             X = (A  B)’
                                   X                or
B                                          X = A’B’+ AB

0     0      1
0     1      0
1     0      0
1     1      1  

XNOR
Exclusive NOR
or Equivalence

A     B    X

A     B    X

A        X

A     B     X

A     B     X

A     B     X

A     B     X
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Two types of digital logic circuits 
vCombinational logic circuits(e.g. HA,FA etc.)

¤ Output depends only on its input at that time.

vSequential logic circuits( e.g. Flip-flop etc)
¤ Output depends both on 

۞its previous output and 
۞its input at that time

Combinational
Logic 
Circuit

Sequential
Logic 
Circuit

13 July 2021 25



BASIC  LOGIC  BLOCK  - GATE
vTypes of Basic Logic Blocks

ü Combinational Logic Block
           Logic Blocks whose output logic value

depends only on the input logic values
     e.g. Adder, Subtractors, Multiplexer, Demultiplexer etc.
üSequential Logic Block
           Logic Blocks whose output logic value
           depends on the input values and the
           state (stored information) of the blocks
     e.g. Flip Flop, Counter, Registers etc.
vFunctions of Gates can be described by
         - Truth Table
         - Boolean Function
         - Karnaugh Map
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Binary Addition: Half Adder(HA)
A B S C(carry)
0 0 0 0
1 0 1 0
0 1 1 0
1 1 0 1

Notice that the carry results are the same as AND

C = A  B

And Sum results are the same as XOR 

S= A xor B13 July 2021 27



Circuit for a Half Adder

Called a half adder because we haven’t allowed for any carry bit 
on input.  In elementary addition of numbers, we always need to 
allow for a carry from one column to the next.

18

25

4
3 (plus a carry)
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Full Adder

INPUTS OUTPUTS

A B CIN COUT S

0 0 0 0 0

0 0 1 0 1

0 1 0 0 1

0 1 1 1 0

1 0 0 0 1

1 0 1 1 0

1 1 0 1 0

1 1 1 1 1
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Full Adder Circuit
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Thanks!
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