	Bits: Binary digit,  = on/off, high/low, true/false, north/south, 1/0, etc.


	3910 converted to binary & back again. (8 Bit)
27
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25
24
23
22
21
20
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1

1
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001001112
	3910 to hexadecimal & back again. (4 Digit)
163
162
161
160

4096

256

16

1

0

0

2

7

0000002716

	Most Significant Bit (MSB)    (LSB) Least Significant Bit

▼           ▼

10001001



	Word - The width of the data bus 

Dword = 2 x The width of the data bus
Nyble = 4bits

Byte = 8 Bits
	1 Byte = 8 Bits = 0-25510 = 256 values

32 Bits = 4 Bytes = 8 Hexadecimal Digits

128, 256, 512 – All memory configurations

65535 = Number of Network Ports = 16 Bit
4GB memory limit = 32 bit = 429496729610


	Hexadecimal can be broken down into Nybles for converting the Decimal.
e.g. 2716
2 7

                0010 
0111

=                00100111

=              39 Base 10


	Example:

12AE 16

▼

00010010101011102

▼

0001 – 0010 – 1010 – 11102   

▼       ▼            ▼            ▼

4096 + 512 + (128+32) + (8+4+2)
= 478210
	4 Rules of Binary Addition 

0 + 0 = 0

0 + 1 = 1

1 + 1 = 10             i.e. 0 and carry 1 to next    
               column

1 + 1 + 1 = 11      i.e. 1 and carry 1 to next 

column



	Binary Addition

15 + 8

  1 1 1 1 1+

    1 0 0 0

 1 0 1 1 1

= 23
	2s’ Complement

Convert +4 to -4

Preserve all the numbers from the right up to and including the first 1, then flip the remainder.

4   = 0100

     = ?100

Flip  = 1100 = -4


	4 Bit Binary

0000 =  0

0001 =  1

0010 =  2

0011 =  3

0100 =  4

0101 =  5

0110 =  6

0111 =  7

1000 =  8

1001 =  9

1010 =  10

1011 =  11

1100 =  12

1101 =  13

1110 =  14

1111 =  15

Range is 0 to 15

Unable to represent negative numbers
	4 Bit 2s’ Complement

0000 =  0

0001 =  1

0010 =  2

0011 =  3

0100 =  4

0101 =  5

0110 =  6

0111 =  7

1000 =  -8

1001 =  -7

1010 =  -6

1011 =  -5

1100 =  -4

1101 =  -3

1110 =  -2

1111 =  -1

Range is -8 to 7

Range of positive integers is reduced therefore requiring more bits to represent larger numbers.

	Subtraction using 2s’ Complement

e.g.  7 – 4 =                                      e.g. 4 – 7 =
same as                                            same as

 7 + (-4)                                    4 + (-7)            
 0111  +                                    0100  +

11100                                        1001


1100

 0011 = 3                                  1101  = -3 

Note the answer above is in 2s’ compliment

* Always ignore any  last carries when adding in 2s’ Complement
	
	








