	Digital Electronics
	Quiz 3 (Answers)
1. (True or False) For each of the phrases below, decide if the phrase completes the sentence to make a true statement or a false statement.  If it forms a true statement, put the letter T (for true) in the blank before the phrase.  If it forms a false statement, put the letter F (for false) in the blank.
In digital electronics, 
a) __T__ transistors are normally operated in cutoff or in saturation.
b) __F__ we cannot use the same transistors as in linear electronics.
c) __T__ BJTs are sometimes used, and field effect transistors (FETs) are sometimes used.
d) __T__ the outputs are normally either in a “high” state or a “low” state.

(True or False) For each of the following statements, if the statement is true, put the letter T (for true) in the blank before the statement.  If the statement is false, put the letter F (for false) in the blank.
2. _F__ A PMOS transistor acts like an open circuit when the gate voltage is high (near the supply voltage) and acts like a closed circuit when the gate voltage is low (near zero volts).
3. _T__ An NMOS transistor acts like an open circuit when the gate voltage is high (near the supply voltage) and acts like a closed circuit when the gate voltage is low (near zero volts).
4. _T__ If logic chips of different types (such as TTL and CMOS) are not in a circuit together, we do not need to know the inner workings of the different types of chips.
5. _F__ All logic gates have two or more inputs.
6. _T__ Boolean algebra allows us to ignore the inner workings of the logic gates.
7. _F__ For digital electronics, a “high” output means that the output voltage is one volt.
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Each of the symbols below represents a different type of logic gate.  Put the name of the gate next to the symbol.
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1.  __OR__x1

x2
output





2. _XNOR_x1

output
x2






3. _NOR__x1

x2
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4. _NAND__x1

x2
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5. _NOT__x1

output




6. __XOR_x1

x2
output




7. __AND_x1

x2
output





Each of the symbols below represents a different type of logic gate.  Fill out the truth table for each gate.
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(True or False) For each of the following statements, if the statement is true, put the letter T (for true) in the blank before the statement.  If the statement is false, put the letter F (for false) in the blank.
1. _T__ Any digital circuit can be described by a truth table
2. __T _ Any truth table can be implemented with a digital circuit (built so that the output of the digital circuit is the same as the truth table.
3. _F__ The SOP (sum of products) implementation of a circuit usually gives the smallest circuit.
4. _T__ We can use Boolean algebra to reduce the complexity of circuits.
5. _F__ The Duality Theorem for Boolean algebra says that for every true Boolean algebra theorem, if you simply replace all multiplication (*) with addition (+) and replace all addition with multiplication, another true theorem will be formed.
6. _T__ Minterms describe the conditions of the variables for each line of the truth table.
7. _F__ The SOP (sum of products) implementation of a circuit is the Boolean sum of each of the minterms that makes the function false.



For each of the following two-input logic gates, indicate which Boolean operation is performed by that gate.  Indicate which is the equivalent by choosing a letter from the following table (one letter will be used twice):
	Letter
	Equivalent Boolean Operation

	A
	Boolean negation

	B
	The equivalent Boolean operation for this gate is more complex than the other operations listed

	C
	Boolean multiplication

	D
	Negation of the Boolean product (multiplication)

	E
	Boolean addition

	F
	Boolean product (multiplication) of the negations


 8. _C__ AND gate.

 9. _E__ OR gate.
10. __A_ NOT gate
11. __B_ XOR gate
12. _D__ NAND gate
13. __F_ NOR gate
14. _B__ XNOR gate




