ECE 1315
UMD
Fall, 2007


Final Exam: 100 Points



NAME:_____________________
1. Given the following two unsigned Radix-2 (binary) numbers, perform the requested arithmetic operations:

A. 110110

B.   11001

a) Create the 2’s complement of A in 7 bits

b) Create the 2’s complement of B in 7 bits

c) Perform A-B in 2’s complement

d) Perform B-A in 2’s complement

2. Analyze the following FSM network:
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a) Develop the State Table for this machine
b) Build a State Diagram from your Table
c) Is Z1 a Moore output or a Mealy output?  How about Zo?

3. Implement the following expression:
F(W,X,Y,Z) = Σm(2,3,6,7,8,9,12,13)


a)  Implement on an 8:1 MUX with no other gates


b)  Implement on a 2:1 MUX, assuming a single NOT gate is available if needed

4. Design a finite state machine that detects the pattern “101” on a sequential input, X, and puts out a “1” for every occurrence of the pattern. Overlap is not allowed.
a. Show a state diagram

b. Show a state table

c. Show the flip-flop excitation table, using any flip-flop

d. Draw a diagram of the machine

5. Design but DO NOT implement a finite state machine that detects the pattern “101” on a sequential input, X, and puts out a “1” only for every third occurrence of the pattern. Overlap is not allowed.
a. Show the state diagram

b. Show the state table

c. Check the state table for minimal states by P+1 Transition or any other method
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