
1 (15 points)

a) You are given the logic diagram below. Complete the truth table for Y.H B, C, .Hint: Bub-

I

ble matching and simplify.

A.H D.L

I

Y.H

0 1 0 1
0 1 1 0
0 1 1 1

I

D A Y

1 0 9 0
1 0 9 1

1 0 1 1
1 1 0 0

1 1 1 1

b) In this problem you will design a combinational circuit that outputs which is the product of
two 2-bit binary numbers A[ and as own in the block diagram below.

The multiplier is built from an appropriate interconnection of 1-bit and 1bit full adders:

C
multiplier y . SUM

F

Show how the bit multiplier and full adder modules would be interconnected,us
but no extra gates or inverters. 
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Problem 2 (30 points)

Complete the timing diagram for the figure below, assuming unit delays for all gates and inverters (transport 
delay only), and no delay in the wires. (The dashed lines in the diagram represent sections of the timing
diagram.) Complete the table below with the voltage levels at the the timing diagram., L
for low andH for high. Example: At location 0, the appropriate voltage level is problem will be graded

for correct, 0 for blank, and -1 for incorrect, with minimum score of 0 points.)

0

21

2
3
4 14

10 15

I

clock
I



a) Complete the state diagram for the following f part b):

clock

pts.] b) Complete the state diagram for the following 2-bit bin FSM, independently of part a):

CE

clock

a) Complete the state diagram for the following f part b):

clock

pts.] b) Complete the state diagram for the following 2-bit bin FSM, independently of part a):

CE

clock
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Problem6 (20 points)

propagationdelay .
through

18

I3

Complete a
timing data. 

A A

CLOCK

Data:

bold time 
setup time 

propagation delay through NOR: 7 c 12

detailed timing diagram (assuming maximum delays) for the FSM above using given
Show critical delays, labelling symbolic form, not 18 ns.

, clock

Qo
I I I

What is the minimum clock period (assuming maximum delays) for operation of this

-

If the clock period 1000ns, will thisFSM operate Why or why not?


