CS 150 - Sp. 90 Page 14 of 14 Final

(additional space for working)

CS 150 - Sp. 90 Page 13 of 14 Final

(additional space for working)

CS 150 - Sp. 90 Page 12 of 14 Final

(6) Make a race-free state assignment for the following table.

(a) Show your assignment map and

(b) List the state codes.

Do not attempt to reduce the table any further.

next state

A

B

C

D

E

00

1

5

5

1

1

01

7

3

6

7

3

11

2

9

8

8

9

10

10

4

10

4

10

X1X2 =

6(a) (10pts) Assignment Map:

6(b) (5pts) State codes:

A = B = C = D = E =

(additional space for working, Problem 6)

CS 150 - Sp. 90 Page 11 of 14 Final

(additional space for working, Problem 5)

CS 150 - Sp. 90 Page 10 of 14 Final

5(c) (6pts) Merger Diagram:

5(d) (7pts) Minimum-Row Merged Flow Table:

(additional space for working, Problem 5)

CS 150 - Sp. 90 Page 9 of 14 Final

(5) One type of clocked D flip-flop works as follows:

"On the trailing edge of the clock (CLK) pulse (1 ® 0 transition) the output Q

assumes the same state which the input D had on the leading edge of the clock

pulse (0 ® 1 transition). The output does not change at any other time. D may

change at any time with respect to the clock. When D changes simultaneously

with the leading edge of the clock, the value D had immediately before the

change determines the output after the clock pulse."

(a) Show a primitive flow table for the flip-flop.

(b) Reduce the flow table by removing redundant states. Indicate specifically which

states, if any, are redundant.

(c) Show a merger diagram for the reduced table. Indicate the optimal merging of

rows on the diagram.

(d) Show the final, minimum-row merged flow table for the flip-flop.

FF

D

CLK

Q

5(a) (6pts) Primitive Flow Table:

5(b) (6pts) Redundant States:

CS 150 - Sp. 90 Page 8 of 14 Final

(additional space for working, Problem 4)

CS 150 - Sp. 90 Page 7 of 14 Final

(4) For the following state table, where X 1 and X 2 are inputs and Z 1 and Z 2 are outputs: