CS 150 - Sp. 96 Page 14 of 12 Final Examination

Additional Space for Working Problems

Your Name: _______________________________________

Final Examination Page 13 of 12 CS 150 - Sp. 96

Additional space for Problem 5

CS 150 - Sp. 96 Page 12 of 12 Final Examination

................................ ................................ ................................ ................................ ................................ .........................

Your Name: _______________________________________

Final Examination Page 11 of 12 CS 150 - Sp. 96

(b) (i) Find a hazard-free implementation of the following function using only 3-input NOR gates. Use

the minimum number of gates+gate inputs and assume complements are available:

f(A,B,C,D) = S m (0,2,6,7,8,10,13)

(ii) Explain how a hazard in the next-state logic of a Mealy clocked synchronous machine can affect

the performance of the machine adversely. Consider all cases and recommend ways of

avoiding such adverse outcomes (other than simply eliminating the hazard by adding

additional gates!)

(iii) What are the adverse effects which might result when one eliminates the hazard by adding

additional gates?

5(b) (10pts)

(i) Hazard-free, three-input NORs only:

(ii)

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

(iii)

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

................................ ................................ ................................ ................................ ................................ .........................

CS 150 - Sp. 96 Page 10 of 12 Final Examination

(5) (20pts)

(a) Consider the following four-input circuit:

A

B

C

Z

D

G1

G2

G3