ECE 406 Homework 1

Due Date : Thursday, September 12. In class. I’ll be distributing the solutions on the
next day, so no late turn-ins are accepted.

Don’t forget the first test on Sept. 19 in class. The exam will cover up to the end of the
second set of Verilog notes (verilog2).

Question 1

The purpose of this question is to help prepare you for the first test.

Which is the most appropriate timing diagram for the following design (for the muxes,
the top input is the 0-input and the bottom, the 1-input)? [10 points]
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A. In: A 5 7 0
Out: C 9 E F 8
B. In: A 5 7 0
Out: C 8 F A 0
C. In: A 5 7 0
Out: C 1 6 7 0

D. None of the above. (If so, give the correct answer).

Question 2
The purpose of this question is revision.

(a) Determine the two stage minimal logic for the following expression.

F=ABCD +AB’CD’+A’B’C’ + A’BC’



(b) Rewrite the answer using an XOR gate.

Question 3
The purpose of this question is to get you starting to design.
Design a piece of synchronous logic that produces the following sequence:

Clock

0

0 1 1 0 0 1

ie. It inverts in value every two clock cycles. You can assume that the registers are
initially set to any value you like.

Question 4
This is another exam-prep question.

Which of the following statements is the most correct?

A. Hardware Description Languages (HDLs) are useful because they allow design
optimization (e.g. Karnaugh maps) to be done by textual manipulation.

B. HDLs are useful because it is faster to write a description of a digital circuit than
draw it.

C. HDLs are useful because computer tools are available to optimize and generate a
detailed design.

D. Both B and C.

E. None of the above is correct.

Question 5

Another exam prep question.

What does the following code fregment represent (‘&’ represents an and gate)?

moaw»>

reg A, B, C
al ways @ posedge cl ock)
C <= A & B

A 2-input and gate with A, B, and clock as inputs and C as an output.
A flip-flop whose input is connected to an AND gate fed by A and B.
A comparison circuit. Is C less than or equal to A and B?

A J-K flip-flop.

None of the above.



Question 6
Another exam prep question but this time, not multiple choice.

Sketch the logic capture in the following code fragment.

reg A B;

wire C

al ways @ posedge cl ock)
if (O A<= B;

assigh C=D & E

al wvays@D or E or F)
if (F) B=E
el se B = F;

Question 7

Again, exam preparation.

Rewrite the code in Question 6 so that it is one procedural block and one assign
statement.

Question 8
Draw the waveform specified in the following code fragment...

reg clock, A, B;
initial
begi n
cl ock
A = 0;
B =1,
#11 A
#10 B
end
al ways
#5 cl ock = ~cl ock;
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