
Binary Coded Decimal (BCD) 

Binary coded decimal (BCD) is a way to express each of the decimal digits with a 

binary code. There are only ten code groups in the BCD system, so it is very easy to 

convert between decimal and BCD. Because we like to read and write in decimal, the 

BCD code provides an excellent interface to binary systems. Examples of such 

interfaces are keypad inputs and digital readouts. 

 

 

1. Decimal to BCD convertion: 

   The same as the conversation between Hexa                 Binary 

Ex: 

                   (67.  9)10 

BCD              (0110 0111.  1001)𝐵𝐶𝐷 

 Ex: 

                     (50 .  30)10                                             Less than or equal to ‘9’ 

 BCD             (0101 0000   .  0011 0000 )𝐵𝐶𝐷 



Examples: 

 

2. BCD to Decimal: 

The same as the conversation between Binary                   Hexa 

Ex: 

               (0110 0101 . 0011 )𝐵𝐶𝐷 

  BCD                    (65 .  3)10         

Ex: 

               (0001 0100 . 0000 0010 )𝐵𝐶𝐷 

 BCD                     (14 . 02)10                                                          

Ex: 

                       (0101 . 1101 )1                       Invalid is not BCD 

                 5                               13>9 



 

    

 

 

       

 



            

 

 

 



H.W: 

Binary Octal Hex Gray Decimal BCD 

101011.101      

 67.5     

  DA.B    

   11011.1011   

    43.625  

     1001.0101 

Arithmetic Operation: 
1. Addition: 

a. Addition in decimal: Base 10 

  3 6 810 

+  2 8 710 

     6 5 5           15 >= 10 then 15 -10 = 5 

                          Less than 10 then no change 

 

        1 6 9 710        

+       8 8 810              

2 5 8 5 

                                15>= 10 then 15 – 10 =5  
18 >= 10 then 18 -10 = 8 

                      15>=10 then 15-10 = 5 
 

  1  1 

1  1  1 



b. Addition in Octal:   base 8 

 

 3658 

+  1778 

     564 

          12 >=8 then 12 – 8 =4 

        14>= 8 then 14 – 8=6 

   5<8 then no change  

Ex: 

377 8 

                +    401 8 

                     1000        8>= 8then 8-8=0 

                                  8>=8 then 8-8 =0 

                            8>=8 then 8-8 =0 

c. Addition in binary: base2 

 

1 1 1 

  1  1 



 

 

 

Ex:              

                   
  1   0  1  1  1  0          

+  1  1  1  0  1  1 

 1  1  0  1  0  0  1 

Ex:         

                       11101 

     +    11111 

          111100 

 

 

 1  1  1  1   1    

    1 1 1 1 1 



d. Addition in Hex: base 16 

Ex: 

 

  CF2                           

       +    EDB 

           1BCD 

                       28>= 16 then 28 – 16 =12                  C 

                        27>=16 then 27 – 16=11                   B 

Ex: 

 

          FE. DA 

      + BD. CA 

        1BC. A4 

                       20>= 16 then 20 – 16 =4  

                        26>= 16 then 26 – 16 =10                  A  

                        28>= 16 then 28 – 16 =12                  C 

                        27>= 16 then 27 – 16 =11                  B   

e.  Addition in BCD system: 

Note: 

 

If the result of the current digit > 9 or carry = 1 then add 6 the result. 

 

  01010111 

+00100110                                 57 

  01111101 > 9                           26 

+        0110                                 83 

  10000011 

 

 

 1 1 

1  1  1  1 



 

Ex: 

          00110010 

       + 10010101 

          11000111 

                   >9                         32     

          0110                              95 

  000100100111 

    1       2     7                         127 

 

Ex: 

             011111001                         Carry, add 6  

          + 0001   1001  

             1001   0010                             79 

                        0110                             19 

             1001   1000                             98 
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