Digital Logical and Design 			Unit I-Digital Computer and System.
1. DIGITTAL COMPUTER AND DIGITAL SYSTEM
     A digital computer is a fast electronic calculating machine that accepts digitized information from user processes it according to a sequence of instructions store in the internal storage and provides the process information to the user.
Characteristics of digital computer
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Input unit:
     A computer accepted digitally coded information through input unit input devise.  The input devices are keyboard, mouse, touch screen, light pen, scanner, etc…..,

Output unit:
     The output unit sends the process usual to the user using output devices such as video, monitor, printer, speaker, plotter, etc….,
Memory unit:
     The memory unit is used to store programs and data.  The memory units can be divided into two types.
· Primary memory (egg: RAM, ROM)
· Secondary memory (egg: hard disk, CD, DCD)
     Primary memory:
     The primary memory, commonly called main memory is a fast memory used for the storage of programs and active data.
              Example:   RAM – Volatile
                                  ROM – non-volatile
   Secondary memory:
     Secondary memory is a permanent storage of computer programs and data it is also called NON-volatile memory.
    Example: hard disk, CD, DVD, pen drive, floppy disk.
   [It can be store large amount of data]
Control unit:
     The control unit lo-ordinates and controls the activities of other units.  The basic functions of control unit to fetch the instruction store in the main memory identify the operations and the device involved in it and accordingly the generate control signal to executive the desired operations.
ALU:
     The ALU is responsible for performing arithmetic operation such as add, subtract, division and multiplication and logical operations such as AND, OR, NOT etc….  to perform this operations operands from the main memory are brought into the high speed storage elements called registers off the processor.
Function of digital system:
     Discrete elements of information are represented in a digital system by physical quantities called signals.  Electrical signal such as voltage and current are the most common.  The signal n digital system has only two discrete values are set to be binary.  The digital system signals are ON or OFF (001).  A digital computer would be a “discrete information processing system”.
2. BINARY NUMBER SYSTEM
    	 In binary system each binary digital commonly known as bit (0 or 1)
Syntax              22    21     20         2-1      2-2     2-3     2-4
        MSB                                        .	LSB
Example 1:
     Represent binary number 1101.101 in power of 2 and find its decimal equivalent.
                                  1010.101
  = 1x23+1x22+0x21+1x20+1x2-1+0x2-2+1x2-3
  = 8+4+0+1+.5+0+.125
  = (13.625)10
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Represent decimal number27 in
 divided by 2 and find its
 Binary equivalent.
    	=110112


4. OCTAL AND HEXA DECIMAL NUMBER
Octal Number
· The conversion of binary to octal number plays an important part in digital computer.
· Since 23=8, each octal digit corresponds to thee binary digit.
· The conversion is starting from the binary point and proceeding to the left and to the right.
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· 0101100011010112=261538
Hexa Decimal Number
· The conversion of binary to octal number plays an important part in digital computer.
· Since 24=16, each octal digit corresponds to thee binary digit.
· The conversion is starting from the binary point and proceeding to the left and to the right.
· Example 1
 (
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· 1011000110.11100112=2C6.F316
5. COMPLIMENTS
· Compliments are used to simplifying the subtraction operation 
· There are two types of compliments for each base-r system
                      1. R’s compliment
                      2. (r-1)’s compliment
· r’s compliment support 
1. 10’s compliment
2. 2’s compliment    
· (r-1)’s compliments
 1.9’s compliment
2. 1’s compliment 
R’s compliments      
· N is a positive number
· R is a base with integer part of n digital
· R’s compliments of N is rn-N





10’s compliments
 N=5252010
Number of digits n=5
Base b=10
		=105-52520
		= 100000- 52520
		= 47480                                                                                                                                                                                             
2’s compliments
		 N= [101100]2
Number of digit n=6
Base b=2
=26 - 101100
=1000000-101100
= 01010
[r-1]’s compliments 
· N is a positive number
· R is a base with an integer part of n digits
· N are a number of digits 
· M is a function part of digits 
· (R-1) ‘S compliment are
       		   (Rn   -r-m – n)
 9’s compliment
      N = 5252010
        N = 5
      M = 0
      R = 10
     =105 -100 -52520
     =100000 - 1 -52520
    = 99999 – 52520
    = 47479
 1’S complements
      N = 101110
       N = 6     m = 0
      rn – rm-1 – N
      =2 6 – 2 - 0 -101100
     =1000000 – 1 -101100
     =111111 – 101100
     =010011

6. BINARY CODES
     Electrical digital system use signals that have two distinct values that is 0 is 1.  Digital systems represent and manipulate not only binary number, but also many other discrete elements of information.  Any discrete elements of information distinct among a group of quantities can be represented by binary code.
Example:    
· Red is one distinct color of the spectrum.
· The letter is one distinct letter of the alphabet.
Decimal digit:
     The decimal number is 0, 1, 2, 3, 4 the human beings use decimal number system while computer uses binary number system.  Therefore it is necessary to convert decimal number into the it’s equivalent binary while feeding number into the computer and to convert binary numbers into its decimal equivalent while displaying result of operation to the human beings.
BCD: (Binary coded decimal)
     BCD is a numeric code in which digit of a decimal number is repustented by a separate group of bits.  The most common BCD code is 8421, it which each decimal digit is represented by a 4 bit binary number.


Excess-3 code:
    Excess-3 code is a modify form of a BCD number.  The excess-3 code can be derived from the natural BCD by adding 3.  To each coded number.  It is also called self complementing code.
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7. BINARY LOGIC
· Binary logic deals with variables that take on two discrete values
· Two values are called different names(true and false, yes and no, etc)
· The values are assigned by 0 and 1.
Definition of Binary logic
· It consists of binary variables and logical operations.
· The variables are designed by alphabet such as A,B,C,x,y,z, etc.
· The logical operation support AND, OR, NOT and so on.
AND
· This operation is represented by dot(.) or by the absence of an operator.
· Example:  x.y=z  or   xy=z
OR
· This operation is represented by plus operator.
· Example:  x+y=z  

NOT
· This operation is represented by prime operator.
· Example:  x’=z  


Truth Table of Boolean logic
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· Switches A and B represent the binary variables.
· L is a lamp whish represent the third binary (output) variable.
	L=A.B
	L=A+B
· The electronic digital circuits are called switching circuit.
8. BINARY STORAGE AND REQISTER
Storage
     The discrete elements of information are represented in binary form; the information storage medium must contain binary storage elements for storing individual bits.  A binary all is device that possess to stable states and is capable of storing one bit of information.  The information storage in a cell is a one when it is one stable stare and a zero when in the other stable state.
Register
     A register is a group of binary cells.  Since a cell stores 1bit of information.  A binary cell can be stored in register.  A register consists of cells can store binary value.  The state of a register is in an n-tulle number of 1’st and 0’s.
Example:
      8 bit registers and store ASCLL value is 2.
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A digital computer is characterized but its register.  The input unit to get data from keyboard and control unto uses registers to keep track of navy’s computer sequence and an every input or output device must have at least 1 register to store information transfer to or from the device.  The processor unit is composed of various registers that store operands upon which operation are perform.  Finally the memory unit is a collection of digital information and stored in the memory registers, the memory register is considered of 8 bit register and store ASCLL character.0

9. INTEGRATED CIRCUIT
· An integrated circuit [IC] is a small silicon semi conductor crystal called a chip
· The components are inter connected inside the chip 
· It is mounted on a metal or plastic package
· IC‘s come in two type of package 
1. Dual –in-line package 
2. Flat package                 







                  
· These are low price and easy to install in board
· It comes very small size with number of pins
· It size is small 
· It cost of [IC] is very low
· They have high reliability with high speed
· IC’s are classified into two general categories 
1. Linear : 
Operate the continuous signals to provide electronic function
2. Digital :
 Operate the binary signal 
· Technology of IC has improved
1. Small scale integration          -       1-10
2. Medium scale integration     -       10-100
3. Large scale integration           -       above 100 gates
4. Very large scale integration   -       above 1000 gates
