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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:

This is an on line, timed exam. Answer all questions.
Answer your questions in a .Doc or .Docx 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.
For the practical section – Question4 – you will also be required to upload your Proteus project file.
Note that the upload link will have a cutoff time, so ensure you don’t miss the deadline.




QUESTION ONE  (30 marks total)


a) [image: ][image: ]Sketch a typical Von Neumann architecture and a typical Harvard architecture. Which type of architecture does a PIC 16 series microcontroller use? (10 marks) 











The microcontroller uses the Harvard Architecture.
 
b) The following list comprises 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:
INCFSZ – (Increment file register skip if zero) Increase the value of the register if it doesn’t equal 0
NOP – (No Operation) This means nothing happens, as this instruction is a time waste.
GOTO – (Go Too address) Go to an address in the code that could be labelled e.g. count.
CLRW – (Clear Working register) Clear the register to 0.
CLRWDT – (Clear Watchdog Timer) It resets the watchdog timer 
(10 marks)









c) Explain what an ‘Interrupt’ is and with the assistance of diagrams/flowchart/pseudocode, illustrate how one might implement external interrupts on a typical PIC microcontroller (10 marks)

An interrupt is an instruction to stop the current process to execute a code within the program or external devices. Once the microprocessor has finished the code it will return to the position that it left.

Start
Move the F register count to the W register 
Move the W register to the F register port B 
Add 1 to the W register 
Interrupt the program 
Go to get_count

            Interrupt 
            Stop the program for 30 seconds 
            Clear watchdog timer
            Return to the program


QUESTION TWO (30 marks total)


a) You are required to design a circuit where a 16F84A PIC (operating at 5V) will need to drive a traditional mechanical relay when a button is pressed. You are told that the relay will require 12V DC and 200mA to operate it and that you have a 18V unregulated DC supply available to power both the relay and the PIC. Sketch a typical circuit configuration that you could use, explaining your reasoning for any choice of components you use.
 (20 marks)

b) You are also required to drive an LED from one of the a PIC output ports. You are told that the LED will require 12mA and its forward voltage drop is 1.8V
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)


QUESTION THREE – Practical exercise (40 marks total)

a) The diagram below shows a binary weighted DAC that utilises manual switches to provide a variable voltage output at Vout . Create a circuit using Proteus based around a 16F84A PIC that uses this principle, but replace the manual switches by using PIC output port pins instead (20 marks)
b) Now write some assembly language code so that your circuit generates a continuous ramp output at Vout similar to the second diagram below (20 marks)

Notes:
You should already have the working ‘count’ 16F84A Proteus circuit on your computer that you created during term time classwork. As time is limited, it is acceptable to use this as a template to get you started – remove the 7 segment display and use the now free port B to drive the circuit below.

Use the snipping tool to grab an image of your circuit and include this in your .Doc file.
You should also cut and paste your Assembly language code into your .Doc file also.
You are ALSO required to upload to moodle your final Proteus .pdsprj project file as well as your .Doc answer book.
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