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ANSWER ALL QUESTIONS

Question 1
a) In a typical Von Neumann architecture, the busses are labelled as ‘data’ ‘address’ and ‘control’ Describe what each bus is used for, and what the effect is of having different widths for the Data and address busses.(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:
DECF
NOP
BTFSS
CALL
CLRWDT
(10 marks)

c) For the CLRWDT instruction, explain what its purpose is in the context of the operation of the overall circuit. (5 marks)



Question 2
a) Name the three main types of Analogue to digital converters and explain the pros & cons of each type (10 marks)

b)  Identify which type of ADC is used in the PIC microcontrollers used in class (5 marks)

c) What is the difference of using a 10 bit ADC over an 8 bit one (5 marks)



Question 3
a) You are required to drive an LED from a PIC output port. You are told that the PIC is powered from +5V, the LED will require 15mA and its forward voltage drop is 2.2V
Sketch a typical circuit configuration that you could use, explaining your reasoning for any choice of components you use and include any calculations made.
 (10 marks)

b) You are also required to drive a traditional mechanical relay from another PIC output port. You are told that the PIC is powered from +5V, but the relay will require 48V DC and 120mA to operate it. Sketch a typical circuit configuration that you could use, explaining your reasoning for any choice of components you use.
 (10 marks)

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



Question 4
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)
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