

    Quiz 4 Solution



40 minutes

1.  Consider the three functions shown below.  Find all of the minimum sum of products for each.  Treat each as a separate problem, but indicate what sharing (of prime implicants) can be done.
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f  =  b' c' d'  +  a b d  +  c d  +  a' c



g  =  a b' c d  +  a' c d' +  b c' d  +  a' b




h  =  b' c' d'  +  a b c'  +  a b' c  +  a d'

2.  Find the equations for a minimum two-level NAND gate circuit.  All you need to show is the maps and the sum of product equations, indicating the sharing.  This solution requires 10 gates/32 gate inputs.  (The comparable solution to problem 1 requires 14 gates/42 gate inputs.)
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f  =  b' c' d  +  a' c d'  +  c d  +  a b c' d


g  =  a' b  +  a b' c d  +  a b c' d  +  a' c d'



h  =  a d'  +  b' c' d'  +  a b c' d  +  a b' c d

3.  Implement the functions of problems 1 and 2 on the PAL shown below.  Be sure to label all inputs and outputs.



f  =  b' c' d'  +  a b d  +  c d  +  a' c



g  =  a b' c d  +  a c' d' +  b c' d  +  a' b



h  =  b' c' d'  +  a b c'  +  a b' c  +  a d'
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4.  Implement the functions of problems 1, 2, and 3 on the PLA shown below.  Full credit if you use 9   or fewer terms.  Be sure to label all inputs and outputs.  A copy of the map is shown for your convenience.
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5.  Consider the following two functions of 5 variables.


F (A, B, C, D, E)  =  ∑ m (0, 1, 2, 3, 4, 5, 6, 7, 19, 22)


G (A, B, C, D, E)  =  ∑ m (1, 2, 7, 24, 25, 26, 27, 28, 29, 30, 31) 

Implement them using only the ROM shown on the next page.  

6. Implement the functions of problem 5  using only 3-input, 8-output, active low decoders, each with one active low enable input and two NAND gates (with as many inputs as are necessary).  A truth table and a block diagram of the decoder is shown below.  BONUS if you do it with only two 4-input NAND gates.
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6.
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