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Question 1 5 marks

Fill the table below with the value of each expression as a Verilog numeric literal including the

correct width and the correct value in hexadecimal base. Assume the following declarations:

logic [7:0] x ;
logic [3:0] vy ;

and that x has the value 8'hb3 and that y has the value 4'b0110. The first row has been filled in

as an example.

expression value
x[3:0] 4'h3
Ix[4] | x[3]

{ ~y, x[7:4] }

X << y[3:2]

x[7] 2 3'b1 : 4'd2

X + 1

Question 2 4 marks

Write a System Verilog module named pwm with three inputs (clock, enable, and w) and one output

(out) that implements the schematic below. Follow the course coding conventions.

8
count+1 —pP Q> count

clock o1
enable o> 1
O out
W D 0
enable && count<w
Question 3 4 marks

A state machine has reset and clock inputs, and a pulse output. Whenever reset is asserted,
the output is set to 8. When reset is de-asserted, pulse is set to 1 for three clock cycles and then
it is set to @ and it stays at @ until reset is asserted again. Write the next-state truth table and the

output truth table for this state machine. Use a binary state encoding.
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Question 4 4 marks

Write a System Verilog module named esc that implements the state machine described by the
following state transition diagram. The module has four one-bit inputs: clear, even, odd, and
clock (aclock). It has a one-bit output named done. You may use any name(s) for signal(s) internal
to the module.

Follow the course coding conventions.

even even && odd

DO O O

clear
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Question 1 5 marks

Fill the table below with the value of each expression as a Verilog numeric literal including the

correct width and the correct value in hexadecimal base. Assume the following declarations:

logic [7:0] x ;
logic [3:0] vy ;

and that x has the value 8'h3b and that y has the value 4'b0110. The first row has been filled in

as an example.

expression value
x[3:0] 4'hb
Ix[4] | x[3]

{ ~y, x[7:4] }

X << y[3:2]

x[7] 2 3'b1 : 4'd2

X + 1

Question 2 4 marks

Write a System Verilog module named pwm with three inputs (clock, enable, and w) and one output

(out) that implements the schematic below. Follow the course coding conventions.

8
count+1 —pP Q> count

clock -

enable ©
O out
W D 0
count<w

Question 3 4 marks

A state machine has reset and clock inputs, and a pulse output. Whenever reset is asserted,
the output is set to 8. When reset is de-asserted, pulse is set to 1 for three clock cycles and then
it is set to @ and it stays at @ until reset is asserted again. Write the next-state truth table and the

output truth table for this state machine. Use a one-hot state encoding.
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Question 4 4 marks

Write a System Verilog module named esc that implements the state machine described by the
following state transition diagram. The module has four one-bit inputs: clear, even, odd, and
clock (aclock). It has a one-bit output named done. You may use any name(s) for signal(s) internal
to the module.

Follow the course coding conventions.

clear even odd even || odd

0001 0010 0100
0 0 0
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