Chapter Five

1.
For the following circuit, compute the delay from each input to the output, assuming a delay of ∆ through each gate.
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2.
Implement each of the following functions using only these decoders and one eight-input NAND gate (each).

	EN'
	a
	b
	0
	1
	2
	3

	1
	X
	X
	1
	1
	1
	1

	0
	0
	0
	0
	1
	1
	1

	0
	0
	1
	1
	0
	1
	1

	0
	1
	0
	1
	1
	0
	1

	0
	1
	1
	1
	1
	1
	0
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g  = w x  +  x z'  +  w z'  +  y z'


h  =  x z  +  w x  +  w' y z  +  w y' z' 
3.
For the functions of problem 2, implement each of them with one eight-way multiplexer.

4.
For the following functions, 
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a.
Implement them on a ROM.

b. Implement them with a PAL.

c. Implement them on a PLA. Full credit if you can fit it on the PLA using only 6  AND gates.

d.
Implement them using three NAND gates (as many inputs as 






necessary) and as many of the decoders described below as 

   




necessary.  There are no other gates available.

	EN'
	a
	b
	0
	1
	2
	3

	1
	X
	X
	1
	1
	1
	1

	0
	0
	0
	0
	1
	1
	1

	0
	0
	1
	1
	0
	1
	1

	0
	1
	0
	1
	1
	0
	1

	0
	1
	1
	1
	1
	1
	0
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Bonus:  Show a new design using three 4-input NAND gates (but you may use more decoders).

5.
a.
For the following two functions, find a minimum two-level NAND gate solution (7 gates, 21 inputs).  You need only show equations.
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b.
Implement these functions using a ROM. 


c.
Implement these functions with the active high decoders shown below and two OR gates (as many inputs as needed).  


BONUS:  Show an implementation using only 8-input OR gates and four decoders. 

	EN
	a
	b
	0
	1
	2
	3

	0
	X
	X
	0
	0
	0
	0

	1
	0
	0
	1
	0
	0
	0

	1
	0
	1
	0
	1
	0
	0

	1
	1
	0
	0
	0
	1
	0

	1
	1
	1
	0
	0
	0
	1


6.
For the following three functions
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a.
Solve them as three separate problems.  (15 gates, 40 inputs)  Show all three solutions for g, indicating which one(s) would give the least expensive circuit.


b.
Implement these using a PAL.


c.
Find a minimum solution, taking maximum advantage of sharing.   (10 gates, 31 inputs)


d.
Implement them using a PLA.  Full credit for 9 gates or less.  (Note that this is three less gates than needed for part a., but two more than part c.)
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