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PE 9     Logic Gates
A Practical Exercise



I.  Purpose
To reinforce our understanding of logic gates, this worksheet will review the functions of the various logic gates studied in class. Then, by connecting logic gates together we will build more complicated circuits. 
II.  Equipment
None
III.  Lab Procedure
1. Start with the AND Gate and fill in Table 1.
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	Table 1
AND Gate Truth Table

	Input A
	Input B
	Output

	OFF
	OFF
	

	OFF
	ON
	

	ON
	OFF
	

	ON
	ON
	


2. NAND Gates. 

    a. Replace the AND gate with a NAND gate, as shown in Figure 2. Fill out Table 2.

[image: image5.png]


[image: image6.png]



	Table 2
NAND Gate Truth Table

	Input A
	Input B
	Output

	OFF
	OFF
	

	OFF
	ON
	

	ON
	OFF
	

	ON
	ON
	


    b. Compare the output of the NAND gate to the AND gate. What is the difference between the way the two gates work?

3. OR gates. 

    a. Replace the NAND gate with an OR gate, as shown in Figure 3. Fill out Table 3.
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	Table 3
OR Gate Truth Table

	Input A
	Input B
	Output

	OFF
	OFF
	

	OFF
	ON
	

	ON
	OFF
	

	ON
	ON
	


    b. Compare the output of the OR gate to the AND gate. What is the difference between the way the two gates work?

4. NOR gates. 

    a. Replace the OR gate with a NOR gate, as shown in Figure 4. Fill out Table 4.


	Table 4
NOR Gate Truth Table

	Input A
	Input B
	Output

	OFF
	OFF
	

	OFF
	ON
	

	ON
	OFF
	

	ON
	ON
	


    b. Compare the output of the OR gate to the NOR gate. What is the difference between the way the two gates work?

5. Exclusive OR (EOR or XOR) Gates. 

    a. Replace the NOR gate with a EOR gate, as shown in Figure 5.

Fill out Table 5.

	Table 5
EOR Gate Truth Table

	Input A
	Input B
	Output

	OFF
	OFF
	

	OFF
	ON
	

	ON
	OFF
	

	ON
	ON
	


    b. Compare the output of the EOR gate to the OR gate. What is the difference between the way the two gates work?

6. Exclusive NOR (ENOR or XNOR) Gates. 

    a. Replace the EOR gate with a ENOR gate, as shown in Figure 6. Fill out Table 6.


	Table 6
ENOR Gate Truth Table

	Input A
	Input B
	Output

	OFF
	OFF
	

	OFF
	ON
	

	ON
	OFF
	

	ON
	ON
	


    b. Compare the output of the ENOR gate to the NOR gate. What is the difference between the way the two gates work?

7. Review all the logic gates, comparing the NAND and AND, OR and NOR, EOR and ENOR. What is the common difference in the function of the gates, and how is that difference shown on the symbol that represents each logic gate.

8. Design a circuit using only an AND and NOT gate which will operate in the same fashion as a NAND gate. Draw a schematic of that circuit below.

9. Sketch the logic circuit associated with the following logic expression.
D = (A ∙ B) + (B ∙ C)
10. Complex Logic Gates.

Using the experience you gained with the logic gates above, analyze the circuit below and fill in Table 7.  
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	Table7
Complex Circuit Truth Table

	Input 1
	Input 2
	Input 3
	      A            B           C              D             E         OUT
	

	OFF
	OFF
	OFF
	
	
	
	
	
	
	

	OFF
	OFF
	ON
	
	
	
	
	
	
	

	OFF
	ON
	OFF
	
	
	
	
	
	
	

	OFF
	ON
	ON
	
	
	
	
	
	
	

	ON
	OFF
	OFF
	
	
	
	
	
	
	

	ON
	OFF
	ON
	
	
	
	
	
	
	

	ON
	ON
	OFF
	
	
	
	
	
	
	

	ON
	ON
	ON
	
	
	
	
	
	
	


Figure 6 �ENOR Gate





Figure 5 �EOR Gate





Figure 4 �NOR Gate





Figure 1 �AND Gate





Figure 3 �OR Gate





Figure 2 �NAND Gate








