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Task 1

a) AND gate logic symbol:
[image: ]

Truth Table

    A     B     Output
    ------------------
    0     0        0
    0     1        0
    1     0        0
    1     1        1
    
b) OR gate logic symbol:
[image: ]

Truth Table
    A     B     Output
    ------------------
    0     0        0
    0     1        1
    1     0        1
    1     1        1
    
c) XOR gate logic symbol:
[image: ]
Truth Table
    A     B     Output
    ------------------
    0     0        0
    0     1        1
    1     0        1
    1     1        0
    
d) NAND gate logic symbol:
[image: ]
Truth Table
    A     B     Output
    ------------------
    0     0        1
    0     1        1
    1     0        1
    1     1        0
    
e) NOR gate logic symbol:
[image: ]
Truth Table
    A     B     Output
    ------------------
    0     0        1
    0     1        0
    1     0        0
    1     1        0
    
2. Design a logic circuit using a software for the following equations
a) 
Logic circuit for A + C:
[image: ]

     Truth table:
   
    A     C     Y
    -------------
    0     0     0
    0     1     1
    1     0     1
    1     1     1
    




2 b). Logic circuit for m(0,1,5,6,9):
           
   Truth table:
   
    A     B     C     M     Y
    --------------------------
    0     0     0     1     0
    0     0     1     1     0
    0     1     0     0     0
    0     1     1     0     0
    1     0     0     1     0
    1     0     1     0     0
    1     1     0     0     0
    1     1     1     1     1
    5     1     0     0     0
    5     1     1     0     0
    6     0     0     1     0
    6     0     1     0     0
    9     0     0     1     0
    9     0     1     0     0
    0     1     0     0     0
    0     1     1     0     0
    1     0     0     1     0
    1     0     1     0     0
    5     1     0     0     0
    5     1     1     0     0
    6     0     0     1     0
    6     0     1     0     0
    9     0     0     1     0
    9     0     1     0     0
3.)  
 							
							
 
Logic Diagram
[image: ]
Truth Table
    A     B     C    Y
    --------------------------
    0     0     0     0
    0     0     1     0
    0     1     0     0
    0     1     1     0
    1     0     0     0
    1     0     1     0
    1     1     0     0
    1     1     1     1

4. Design of a 4-bit synchronous counter using Porteous software:

The logic diagram for the 4-bit synchronous counter using J-K flip-flops is shown below:

[image: ]
The truth table for the inputs and outputs of the 4-bit synchronous counter is shown below:

| Clock | J3 | K3 | J2 | K2 | J1 | K1 | J0 | K0 | Q3 | Q2 | Q1 | Q0 |
|-------|----|----|----|----|----|----|----|----|----|----|----|----|
| 0     | X  | X  | X  | X  | X  | X  | X  | X  | Q3 | Q2 | Q1 | Q0 |
| 1     | 0  | 0  | 0  | 0  | 0  | 0  | 0  | 0  | Q3 | Q2 | Q1 | Q0 |
| 1     | 0  | 0  | 0  | 0  | 0  | 0  | 0  | 1  | Q3 | Q2 | Q1 | Q0+1 |
| 1     | 0  | 0  | 0  | 0  | 0  | 0  | 1  | 0  | Q3 | Q2 | Q1+1 | 0 |
| 1     | 0  | 0  | 0  | 0  | 0  | 0  | 1  | 1  | Q3 | Q2 | Q1+1 | 1 |
| 1     | 0  | 0  | 0  | 0  | 0  | 1  | 0  | 0  | Q3 | Q2+1 | 0 | 0 |
| 1     | 0  | 0  | 0  | 0  | 0  | 1  | 0  | 1  | Q3 | Q2+1 | 0 | 1 |
| 1     | 0  | 0  | 0  | 0  | 0  | 1  | 1  | 0  | Q3 | Q2+1 | 1 | 0 |
| 1     | 0  | 0  | 0  | 0  | 0  | 1  | 1  | 1  | Q3 | Q2+1 | 1 | 1 |
| 1     | 0  | 0  | 0  | 0  | 1  | 0  | 0  | 0  | Q3+1 | 0 | 0 | 0 |
| 1     | 0  | 0  | 0  | 0  | 1  | 0  | 0  | 1  | Q3+1 | 0 | 0 | 1 |
| 1     | 0  | 0  | 0  | 0  | 1  | 0  | 1  | 0  | Q3+1 | 0 | 1 | 0 |
| 1     | 0  | 0  | 0  | 0  | 1  | 0  | 1  | 1  | Q3+1 | 0 | 1 | 1 |
| 1     | 0  | 0  | 0  | 0  | 1  | 1  | 0  | 0  | Q3+1 | 1 | 0 | 0 |
| 1     | 0  | 0  | 0  | 0  | 1  | 1  | 0  | 1  | Q3+1 | 1 | 0 | 1 |
| 1     | 0  | 0  | 0  | 0  | 1  | 1  | 1  | 0  | Q3+1 | 1 | 1 | 0 |
| 1     | 0  | 0  | 0  | 0  | 1  | 1  | 1  | 1  | Q3+1 | 1 | 1 | 1 |

5. Types and applications of Sequential Circuits:

Sequential circuits are digital circuits that have memory, which means they remember their previous states and can use them to produce output signals. The types of sequential circuits include:

1. Synchronous Sequential Circuits: These circuits use a clock signal to synchronize the timing of all the flip-flops in the circuit. The outputs of the flip-flops change only at the rising or falling edge of the clock signal. Examples of synchronous circuits include counters and registers.

2. Asynchronous Sequential Circuits: These circuits operate without a clock signal and depend entirely on the timing of the inputs. The outputs may change at any time after the input changes. Examples of asynchronous circuits include pulse generators and timing circuits.

3. Mealy and Moore Sequential Circuits: These circuits differ in how they produce output signals. A Mealy circuit's output depends on the current state and the inputs, while a Moore circuit's output depends only on the current state. Examples of Mealy and Moore circuits include state machines and control circuits.



Sequential circuits are used in various applications, such as in digital computers, communication systems, and control systems. They areused to store data, perform arithmetic operations, and control the flow of signals in a system. In digital computers, sequential circuits are used to store program instructions and data. In communication systems, they are used to encode and decode data signals. In control systems, they are used to control the operation of physical systems based on sensor data.
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