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[1A]
AND GATE and table
An AND Gate has two or more input and only one output this is equal to the product of all the input. Y = A.B output.
	input
	
	output

	A
	  B
	  Y=A.B

	0
	0
	0

	0
	1
	0

	1
	0
	0

	1
	1
	1


If one of the inputs is low then the output is low, and when both inputs are high, then you have output also high.
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[1B]

OR GATE AND TABLE.
OR Gate is addition ➕ 
In OR Gate the output is equal to the sum of all the inputs, 
Y = A + B. OR Gate has two or more inputs and one output.
If A and B is 0, you get 0 output, 
If one of the input or high, then the output is high. 
If A and B is 1, you get 1 output.
	INPUT
	
	OUTPUT

	A
	B
	Y=A+B

	0
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	1
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[1C]
EX-OR GATE AND TABLE
Y+ =A +  B
	INPUT
	
	OUTP

	A
	B
	Y=A + B

	O
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	0









OR Gate or Exclusive – OR Gate, has two or more input and one output. 
Y= A  +  B = AB + AB
If any one of the input is low, the output is high.
If both is high, the output is low.
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[1D]
NAND GASTE AND TABLE
NAND Gate is the combination of NOT – AND 
	INPUT
	
	OUTPUT

	A
	B
	Y=A.B

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0


It is the complement of the product of inputs.







	Inputs
	
	AND
	NAND

	A
	B
	A. B
	Y = A. B

	0
	0
	0
	1

	0
	1
	0
	1

	1
	0
	0
	1

	1
	1
	1
	0









If any of the input is low, the output is high. (1)
And if all the input are high the output well be low (o)[image: A picture containing diagram, line, screenshot, plot
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[1E]
NOR GATE AND TABLE
NOR Gate, if both A and B is low it will be high output,1
If A and B is high, you have low output o,
	INPUT 
	
	OUTPUT

	A
	B
	Y=A + B

	0
	0
	1

	0
	1
	0

	1
	0
	0

	1
	1
	0


If any one of A and B is high 1, it is low output o.
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[Q2A]
Y= (AB)C+ ABC+ A+C
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Y= AB + AB + AC +BB+AC
= AB+ AC +BB +BC
= AB + AC + B + BC
=B (A+1+C) +AC
=B.1+AC
= ABC




[Q2B]
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Y = A B C D + A B C D  + A B C D + A B C D + A B C D
    (A B C D) + (A B C D) +A B C D    
     A B C D+ A B C D
     A B C D








[Q2B
	
	NUMBER
	
	
	OUTPUT
	0,1,5,6,9

	B
	A
	C
	D
	ABC
	

	0
	0
	0
	0
	0
	A B C D  (0)

	0
	1
	0
	0
	1
	A B C D  (1)

	0
	2
	0
	1
	0
	

	0
	3
	0
	1
	1
	

	0
	4
	1
	0
	0
	

	0
	5
	1
	0
	1
	A B C D (5)

	0
	6
	1
	1
	0
	A  B C D (6)

	0
	7
	1
	1
	1
	

	1
	8
	0
	0
	0
	

	1
	9
	0
	0
	1
	A B C D (9)

	1
	10
	0
	1
	0
	

	1
	11
	0
	1
	1
	

	1
	12
	1
	0
	0
	

	1
	13
	1
	0
	1
	

	1
	14
	1
	1
	0
	

	1
	15
	1
	1
	1
	



Y = A.B.C.D = Σm 0,1,5,6,9











[Q3]
Y = A B C
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	INPUT 
	
	
	OUTPUT

	A
	B
	C
	Y = A B C

	0
	O
	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











Y = ABC



[Q3]
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A B (A+B) +BC
Y = (A+B) BC
Y = A BC

[Q4]
4bit Synchronous counter circuit 
[image: A computer screen shot of a circuit
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	CLOCK
	STATE
	Q   D
	Qc
	Qs
	Q A

	1
	0
	0
	0
	0
	0

	2
	1
	0
	0
	0
	1

	3
	2
	0
	0
	1
	0

	4
	3
	0
	0
	1
	1

	5
	4
	0
	1
	0
	0

	6
	5
	0
	1
	0
	1

	7
	6
	0
	1
	1
	0







	8
	7
	0
	1
	1
	1

	9
	8
	1
	0
	0
	0

	10
	9
	1
	0
	0
	1

	11
	10
	1
	0
	1
	0

	12
	11
	1
	0
	1
	1

	13
	12
	1
	1
	0
	0

	14
	13
	1
	1
	0
	1

	15
	14
	1
	1
	1
	0







	16
	15
	1
	1
	1
	1

	17
	0
	0
	0
	0
	0








(Q 5)
Sequential Circuit is the outputs depend on the present input as well as passed out values. 
It is slower than combination circuit, it uses logic gates and storage elements. 

Sequential Circuit output decided by inputs AND previous outputs.
[image: A picture containing diagram, line, plan, plot
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Sequential Logic Circuit has logic gats arranged in parallel and its output is not only decided by the combination of the current input, but also the prior output. The circuit also hold memory element that enable it to store binary information within them of the prior output.
The binary information stored in the state of the sequential circuits, for Example:  ALU Operation, MUX and Demux , the counter circuits.
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[Q5]
(Sequential circuits are digital circuits that store and use the earlier state information to decide their next state. Unlike combinational circuits, which only depend on the current input values to produce outputs, sequential circuits depend on both the current inputs and the earlier state stored in memory elements).
1. (Sequential circuits are commonly used in digital systems to implement state machines, timers, counters, and memory elements. The memory elements in sequential circuits can be implemented using flip-flops, which are circuits that store binary values and support their state even when the inputs change).
2. (There are two types of sequential circuits: finite state machines (FSMs) and synchronous sequential circuits. FSMs are designed to have a limited number of states and are typically used to implement state machines and control systems. Synchronous sequential circuits, on the other hand, are designed to have an infinite number of states and are typically used to implement timers, counters, and memory elements).
(In summary, sequential circuits are digital circuits that store and use earlier state information to decide their next state. They are commonly used in digital systems to implement state machines, timers, counters, and memory elements and are essential components in digital systems design).
(Sequential circuit is a combinational logic circuit that consists of inputs variable (X), logic gates (Computational circuit), and output variable) (Z). 
 
Reference 
https://www.geeksforgeeks.org/introduction-of-sequential-circuit.




 
[Q5]
(Difference between combinational and sequential circuit.  Sequential circuits are those which are dependent on clock cycles and depends on present as well as past inputs to generate any output, Combinational Circuit In this output depends only upon present input. The sequential logic has memory while combinational logic does not.  They employ a feedback loop to give output back to input. Sequential logic circuits are a form of binary circuit; its design employs one or more inputs and one or more outputs. A combinational logic circuit performs an operation assigned logically by a Boolean expression or truth table. Examples of common combinational logic circuits include: half adders, full adders, multiplexers, demultiplexers, encoders and decoders).
(A Sequential logic circuits is a form of binary circuit; its design employs one or more inputs and one or more outputs, whose states are related to some definite rules that depends on earlier states. Examples of such circuits include clocks, flip-flops, bi-stables, counters, memories, and registers. There are two types of sequential circuit, synchronous and asynchronous. Synchronous types use pulsed or level inputs and a clock input to drive the circuit (with restrictions on pulse width and circuit propagation). Asynchronous sequential circuits do not use a clock signal as synchronous circuits do. Flip flop is a sequential circuit which generally samples its inputs and changes its outputs only at instants of time and not continuously. Flip flop is said to be edge sensitive or edge triggered rather than being level triggered like latches).


Reference 
//www.shahucollegelatur.org.in/Department/Studymaterial/sci/
Presented by: Miss.R.V.Dhage Department of Physics and Electronics Rajarshi Shahu Mahavidyalaya(Autonomous),Latur.
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