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Digital Logic Design, Fall 2008

Final Exam
Instructions:

e Write your answers in the Space provided below the problem. If you make a mess, clearly indicate
your final answer,

® The exam has a maximum score of 220 points.
e You have 1 hour and 50 minutes to complete this exam.

® The problems are of varying difficulty. The point value of each problem is indicated. Pile up the easy
points quickly and then come back to the harder problems.
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Problem 2. (30 points):
Write the corresponding minimum sum of products (MSOP) solution to the following truth table with inputs
W, X,Y and output 7.

(WIX[Y]Z]
010 /071
0Oj10711o0
Ol110101
O/1110o0
L1ojo]o
170110
TLy1{o1
1117110

Table 1: Problem 2 - Truth Table.

2= Y + )y =g (0+x)
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with one input E, and one output Z. Design a complete implementation of a Finite State Machine assuming
the following encoding values for each state: P =00071 = 001, § =010, T = 011, O = 100 and
L = 101. All states that are not encoded should be entered in as don’t care entries. You can assume that this
design uses resettable flip-flops. That is, do not incorporate a reset input, except to have one tied to the
reset input of each flip-flop. Is this a Mealy or Moore Finite State Machine? What are the advantages and
disadvantages of Moore vs. Mealy Finite State machines. Please explain your reasoning.
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Figure 1: Problem 4.
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(continued)
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Problem 5. (20 points):
Show a schematic for the following equation, Assuming each gate takes the same delay, highlight the critical
path and contaminatin delay on the schematic. Write a Verilog implementation for this circuit, as well.

F=(A-B)+A D+ (B C D15
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OO0 o Output = Input1 + 1
0o\ & Output = Input] - 1 . \ \

f
O10 o Ouput = Inputt One_ ,Dd}'ar\“w‘ SDIU+0/\
ol Output = Input1 + Input2 C-U\M)Q]\ bifﬁw

|00 . Output = Input1 - Input2

Desing the digital logic for this part. Please also document the command structure for this digital logic.
There are various correct solutions to this problem. { |
in ey e InTo command

4 1= wish

R
outpat 100

Call D 110 ]
Command Cay Cc,Co AR
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