Random example questions:



1. The following comprise a number of mnemonics from the PIC16F887 microprocessor instruction set. Give the meaning of what each mnemonic stands for and explain what the instruction actually does:
a. CLRF
[2 Marks]
b. BTFSS
[2 Marks]
c. RETURN
[2 Marks]
d. MOVLW 
[2 Marks]
e. INCF
[2 Marks]

2. You are required to drive a seven segment LED display form a PIC output port. Sketch a typical circuit configuration that you could use, explaining your reasoning for any choice of components you use and include any calculations made.
You are told that the PIC is powered from +5V, the each segment will require 20mA and its forward voltage drop is 1.8V 
[5 marks]

3. Explain the difference between a digital pin being able to ‘source current’ and ‘sink current’ 
[5 Marks]

4. Draw a circuit diagram for a 3 bit flash analogue to digital converter and explain its operation.
[10 Marks]

 [1 Marks]

5. Draw a circuit for an 8 bit digital to analogue converter using an R-2R ladder and explain its operation.
[10 Marks]
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QUESTION ONE  (25 marks total)


a) With the aid of diagrams, explain the differences between typical Von Neumann and Harvard architectures. (15 marks)

b) The following comprise a number of mnemonics from the PIC16F887 microprocessor instruction set. Give the meaning of what each mnemonic stands for and explain what the instruction actually does:
CLRW
NOP
BTFSC
CALL
GOTO
(10 marks)



QUESTION TWO (25 marks total)

a) Explain what is meant by the term ‘switch bounce’. Include diagrams/sketches to help illustrate your answer. (10 marks)

b) Give an example of a situation where switch bounce could cause a problem. (5 marks)

c) Provide two methods that can used to combat switch bounce – one hardware based, and one software – draw an actual circuit for the former and use pseudo code to illustrate the latter. (10 marks)


QUESTION THREE (25 marks total)

a) You are required to drive an LED from a PIC output port. Sketch a typical circuit configuration that you could use, explaining your reasoning for any choice of components you use and include any calculations made.
You are told that the PIC is powered from +5V, the LED will require 10mA and its forward voltage drop is 2.0V (10 marks)

b) You are also required to drive a traditional mechanical relay from another PIC output port. Sketch a typical circuit configuration that you could use, explaining your reasoning for any choice of components you use.
You are told that the PIC is powered from +5V, but the relay will require 24V DC and 200mA to operate it. (10 marks)

c) Explain the difference between a digital pin being able to ‘source current’ and ‘sink current’ (5marks)





QUESTION FOUR (25 marks total)

a) Define what is meant by the term PWM. Explain, with the assistance of diagrams, its general principle of operation. (13 marks)

b) If you had to produce a PWM output from a PIC port, explain in general terms, two ways you could achieve this. One using software alone, the other utilising a built in hardware module. (12 marks)






ANSWER ALL QUESTIONS

1. The following comprise a number of mnemonics from the PIC16F887 microprocessor instruction set. Give the meaning of what each mnemonic stands for and explain what the instruction actually does:
6. BSF
[2 Marks]
6. BTFSC
[2 Marks]
6. ADDLW
[2 Marks]
6. ANDLW 
[2 Marks]
6. DECF
[2 Marks]

7. What is the resolution of an 8 bit DAC with a maximum output voltage of 10V?  Give your answer in mV.
[4 Marks]

8.  For the binary weighted DAC shown in Fig Q3, calculate the output voltage, Vout, assuming the reference voltage is 5V.

[image: ]
Fig Q3 
[6 Marks]

9. Draw the logic symbol for an XOR gate and provide the truth table for it. 
[4 marks]

10. The following circuit comprises two inputs, A and B. Construct a truth table, showing the output states of all the intermediate logic gates as well as the final, overall output.

[image: ]

Fig Q5
[8 Marks]

11. [bookmark: _GoBack]Explain the concepts of using interrupts on a Microcontroller/microprocessor 
[8 Marks]

12. Compare and contrast the Harvard and Von Neumann processor architectures and state common applications for each.  You may wish to use diagrams to support your answer.
[10 Marks]
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