6.1 – Logic Gates
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Objective 
Objective of the lab was to construct simple combinational logic circuits. Determine the operation of the logic circuit constructed. Determine the logic function produced by different circuit configurations with the help of truth tables. Also to connect various gates together to create simple logic functions. To analyse the logic circuit and predict their operations using truth tables. To analyse simple logic circuit diagrams and find their logic function. To construct more complex logic circuits and test them. To analyse complex logic circuit diagrams and find their logic function and truth tables.

Equipment and Components
· QUARTUS 9.0 Service Pack 2 Web Edition
· Altera UP-1 Circuit Board
· AC adapter, minimum output: 9 VDC, 250 mA
· #22 solid-core wires
· Wire Strippers

Circuit Diagram
Figure 6.1.1 : One-chip logic circuit



Figure 6.1.3 : Three-chip logic circuit



Figure 6.1.5 : Exclusive OR circuit



Figure 6.1.8 : Multiple output circuit



Experimental Data and Data Processing
	Figure 6.1.1 ((A + B) + C) = R

	A
	B
	C
	(A + B)
	(A + B) + C

	0
	0
	0
	0
	0

	0
	0
	1
	0
	1

	0
	1
	0
	1
	1

	0
	1
	1
	1
	1

	1
	0
	0
	1
	1

	1
	0
	1
	1
	1

	1
	1
	0
	1
	1

	1
	1
	1
	1
	1



	Figure 6.1.3 ((AB) + (A’B’)) = K

	A
	B
	A’
	B’
	AB
	A’B’
	(AB) + (A’B’)

	0
	0
	1
	1
	0
	1
	1

	0
	1
	1
	0
	0
	0
	0

	1
	0
	0
	1
	0
	0
	0

	1
	1
	0
	0
	1
	0
	1



	Figure 6.1.5 ((         )) = L

	A
	B
	AB
	AB'
	(AB)’A
	(AB)’B
	((AB)’A) + (B(AB’))

	0 
	0
	0
	1
	0
	0
	0

	0
	1
	0
	1
	0
	1
	1

	1
	0
	0
	1
	1
	0
	1

	1
	1
	1
	0
	0
	0
	0



	Figure 6.1.8 ((A  B)  C) = S)    ( (AB)’((C (A  B))’ )’ = Co

	A
	B
	C
	A  B
	S
	AB
	AB’
	((A  B) C)’
	Co

	0
	0
	0
	0
	0
	0
	1
	1
	0

	0
	0
	1
	0
	1
	0
	1
	1
	0

	0
	1
	0
	1
	1
	0
	1
	1
	0

	0
	1
	1
	1
	0
	0
	1
	0
	1

	1
	0
	0
	1
	1
	0
	1
	1
	0

	1
	0
	1
	1
	0
	0
	1
	0
	1

	1
	1
	0
	0
	0
	1
	0
	1
	1

	1
	1
	1
	0
	1
	1
	0
	1
	1




Comparison of Expected Data and Experimental Data
	Figure 6.1.1  Comparing Experimental with Expected

	Experimental
	Expected
	Result

	(A + B) + C
	(A + B) + C
	The data is same as the expected data cause the board’s output is opposite. 

	1
	0
	

	0
	1
	

	0
	1
	

	0
	1
	

	0
	1
	

	0
	1
	

	0
	1
	

	0
	1
	



	Figure 6.1.3  Comparing Experimental with Expected

	Experimental
	Expected
	Result

	(AB) + (A’B’)
	(AB) + (A’B’)
	The data is same as the expected data cause the board’s output is opposite.

	0
	1
	

	1
	0
	

	1
	0
	

	0
	1
	




	Figure 6.1.5  Comparing Experimental with Expected

	Experimental
	Expected
	Result

	((AB)’A) + (B(AB’))
	((AB)’A) + (B(AB’))
	The data is same as the expected data cause the board’s output is opposite.

	1
	0
	

	0
	1
	

	0
	1
	

	1
	0
	



	Figure 6.1.8  Comparing Experimental with Expected

	Experimental
	Expected
	Result

	S
	Co
	S
	Co
	The data is same as the expected data cause the board’s output is opposite.

	1
	1
	0
	0
	

	0
	1
	1
	0
	

	0
	1
	1
	0
	

	1
	0
	0
	1
	

	0
	1
	1
	0
	

	1
	0
	0
	1
	

	1
	0
	0
	1
	

	0
	0
	1
	1
	



Discussion and Conclusion


Laboratory data sheets
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