CS 150 - Sp. 94 Page 14 of 12 Final Group 1

(c) Derive a block diagram for a bit-serial sequential circuit that can be used for comparing

the relative magnitudes of two 32-bit numbers , A<31:0> and B<31:0>, stored in sign-

magnitude form , where bit 31 is the sign bit. Do not use subtraction. Describe how your

circuit operates.

6(c) (7pts)

Additional space for Problem 6

Final Group 1 Page 13 of 12 CS 150 - Sp. 94

(6) (17pts)

(a) Draw the block diagram for a sequential, 32-bit full-adder that uses a single, one-bit full

adder and two 32-bit serial shift registers to perform addition of two unsigned, 32-bit binary

numbers . Explain how the adder operates and how overflow would be detected if it occurred.

6(a) (6pts)

(b) With the addition of a single ^add/subtract ^ input and logic gates, modify your design to

perform addition or subtraction of two unsigned binary numbers.

6(b) (4pts)

CS 150 - Sp. 94 Page 12 of 12 Final Group 1

(d) Provide a schematic diagram for the machine using a minimum number of logic gates

(AND, OR, NAND, NOR, XOR, XNOR, or inverters). Indicate your state variables as labels on

buffer symbols . Ensure that the output logic cannot produce glitches and state why that is so.

3(b) (6pts)

Additional space for Problem 5

Final Group 1 Page 11 of 12 CS 150 - Sp. 94

(5) (18pts) (a) What is a fundamental-mode asynchronous circuit ? Give a concise definition.

5(a) (4pts)

Consider the state diagram for the asynchronous sequential machine shown below.

0/0

1/0

1/0 1/0

1/1 a

b

c d

0/0

0/0

0/0

(b) Draw a primitive flow table for the machine, indicating all stable states and outputs.

5(b) (4pts)

(c) With the code for State a given as all 0´s derive a race-free state assignment for the

machine using a minimum number of internal state variables. Show all working.

5(c) (4pts)

a = ______ b = _____ c = _____ d = ______

CS 150 - Sp. 94 Page 10 of 12 Final Group 1

(c) Determine the next-state and output equations for your machine and implement the circuit

using positive edge-triggered D flip-flops and a minimum number of two-input NAND

gates only. Assume X comes from the output of another flip-flop and so the complement of X

is also available.

3(b) (6pts)

Additional space for Problem 4

Final Group 1 Page 9 of 12 CS 150 - Sp. 94

(4) (14pts) A clocked, synchronous sequential circuit is to be designed as follows:

^The circuit is to have a single input, X, that is used to control two outputs Z 1 and

Z 2 . While X is 1, (Z 1 ,Z 2 ) = (00) . When X becomes 0, the outputs (Z 1 ,Z 2 ) begin the