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Question 1 6marks

Write the a System Verilog module declared as shown on the
right that generates a 30 𝜇s positive pulse after run is asserted.
The clk frequency is 1 MHz. You may assume run is asserted
for less than the duration of the output pulse.
The state transition diagram on the right further describes the
operation of the circuit and the waveform below shows the be-
haviour if the pulse duration were 5 𝜇s.
You need not repeat the module declaration given but you must
declare any other signals in your design. You may assume all
registers have been reset to zero before run is asserted.
Follow the course coding conventions. You need not include
comments.

module oneshot
( input logic run, clk,
output logic pulse ) ;

// your code here

endmodule

pulse is

run==1

after delay

0
pulse is

1

0 1 us 2 us 3 us 4 us 5 us 6 us 7 us 8 us

clk=0

run=0

pulse=0
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Question 2 4marks

You see the following waveforms on the SPI interface between a microcontroller (master) and a
temperature sensor (slave):

SCLK

MOSI

SS

MISO

The data is transferred most-significant bit first. What is the value that was read from the sensor?
Give your answer as a decimal number.

Question 3 3marks

A logic circuit uses registers with a minimum setup time of 12 ns, a minimum hold time of 0 ns
and a maximum clock-to-output delay of 2 ns. You would like the circuit to run with a clock rate
of 25 MHz. What is the maximum allowable propagation delay through any combinational logic in
this design?
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Question 4 5marks

(a) How many bytes can be stored in a 8 kByte memory? How may bits? Give your answers as
decimal numbers.

(b) Does a write cycle change the contents of a DRAM?

(c) Is flash memory volatile?

(d) Are SRAM and DRAM examples of mass storage technologies?
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Question 1 6marks

Write the a System Verilog module declared as shown on the
right that generates a 10 𝜇s positive pulse after run is asserted.
The clk frequency is 1 MHz. You may assume run is asserted
for less than the duration of the output pulse.
The state transition diagram on the right further describes the
operation of the circuit and the waveform below shows the be-
haviour if the pulse duration were 5 𝜇s.
You need not repeat the module declaration given but you must
declare any other signals in your design. You may assume all
registers have been reset to zero before run is asserted.
Follow the course coding conventions. You need not include
comments.

module oneshot
( input logic run, clk,
output logic pulse ) ;

// your code here

endmodule

pulse is

run==1

after delay

0
pulse is

1

0 1 us 2 us 3 us 4 us 5 us 6 us 7 us 8 us

clk=0

run=0

pulse=0
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Question 2 4marks

You see the following waveforms on the SPI interface between a microcontroller (master) and a
temperature sensor (slave):

SCLK

MOSI

SS

MISO

The data is transferred most-significant bit first. What is the value that was written to the sensor?
Give your answer as a decimal number.

Question 3 3marks

A logic circuit uses registers with a minimum setup time of 12 ns, a minimum hold time of 0 ns
and a maximum clock-to-output delay of 2 ns. You would like the circuit to run with a clock rate
of 50 MHz. What is the maximum allowable propagation delay through any combinational logic in
this design?
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Question 4 5marks

(a) How many bytes can be stored in a 16 kByte memory? How may bits? Give your answers as
decimal numbers.

(b) Does a read cycle change the contents of a DRAM?

(c) Is DRAMmemory volatile?

(d) Are SRAM and DRAM examples of mass storage technologies?
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