EXPERIMENT NO:   1

[bookmark: _GoBack]AIM: Design & implement Ex-OR using NAND and Ex-NOR using NORuniversal gates and verify the truth tables.


REQUIREMENTS:

	SR NO.
	COMPONENT /EQUIPMENT
	SPECIFICATION
	QTY

	1
	NAND GATE 2 I/P
	IC 7400
	2

	2
	NOR GATE
	IC 7402
	2

	3
	RESISTOR
	1KΩ
	1

	4
	LED’S
	-
	2

	5
	CONNECTING WIRES
	-
	As per req.

	6
	IC TRAINER KIT
	-
	1

	7
	PATCH CORD
	-
	04




CIRCUIT DIAGRAM:


EX-NOR using NAND gates
[image: Image result for xor using nand gate]







EX-OR using NOR gates

[image: http://upload.wikimedia.org/wikipedia/commons/thumb/f/f0/XNOR_from_NOR.svg/300px-XNOR_from_NOR.svg.png]
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TRUTH TABLE:

	INPUTS
	NAND
	NOR
	X-OR
	X-NOR

	A
	B
	
	
	
	A ʘ B

	0
	0
	1
	1
	0
	1

	0
	1
	1
	0
	1
	0

	1
	0
	1
	0
	1
	0

	1
	1
	0
	0
	0
	1




THEORY:
There are two universal gates 

1. NAND GATE

In digital electronics, a NAND gate (Negated AND or NOT AND) is a logic gate which produces an output that is false only if all its inputs are true; thus its output is complement to that of the AND gate. A LOW (0) output results only if both the inputs to the gate are HIGH (1); if one or both inputs are LOW (0), a HIGH (1) output results. It is made using transistors.The NAND gate is significant because any Boolean function can be implemented by using a combination of NAND gates. This property is called functional completeness.

2. NOR GATE

The NOR gate is a digital logic gate that implements logical NOR - it behaves according to the truth table to the right. A HIGH output (1) results if both the inputs to the gate are LOW (0); if one or both input is HIGH (1), a LOW output (0) results. NOR is the result of the negation of the OR operator. It can also be seen as an AND gate with all the inputs inverted. NOR is a functionally complete operation—NOR gates can be combined to generate any other logical function. By contrast, the OR operator is monotonic as it can only change LOW to HIGH but not vice versa.











DESIGN STEPS:


1. EX-NOR using NAND gates

Q = 
= 
= (
=
=

2. EX-OR gate using NOR gates

Q = 
= 
= 
=
	=



PROCEDURE:

1. Ring up the circuit as per the circuit diagram on IC trainer kit.
2. Give logical inputs as per the respective truth table.
3. Observe the logical output and verify with your truth table.


CONCLUSION:  
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