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TIME:  3 Hours – Timed On-lINE exam
answer all questions 




Equipment or materials required – Computer with internet access


Instructions to students:

Answer all questions.
Answer your questions in a word document and upload it to moodle at the end of the examination. An upload link will be provided next to the one for this file.
If a question requires a drawn diagram, either use a sketching/drawing program (don’t worry if you have to draw with a mouse and it’s a bit rough – you aren’t marked on your graphic ability!), or draw the diagram freehand on a piece of paper, then scan it, or take a photo of it using your phone etc and insert it into your word document. If you run into problems doing the transfer, email the photos to your lecturer as soon as you can at the end of the exam.
Note that the upload link will have a cutoff time, so ensure you don’t miss the deadline.




QUESTION ONE  (30 marks total)


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 TWO (20 marks total)

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 THREE (25 marks total)

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 FOUR (25 marks total)

a) Most PIC microcontrollers have built in ADC circuits, but not DACs. You can obtain an adjustable analogue output voltage from a PIC by using either an external DAC chip, or by using PWM techniques. Sketch a rough circuit for both methods and explain their operation (12 marks)

b) PWM can be implemented either in software alone, or by utilising a built in module in the PIC. For both of the above methods, produce a brief explanation, along with a flowchart or pseudocode outlining how these methods would work. (13 marks)
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