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TIME:  3 Hours – Timed On-lINE exam
answer all questions 
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QUESTION ONE  (30 marks total)


a) Sketch a typical Von Neumann architecture and a typical Harvard architecture. Which type of architecture does a PIC 16 series microcontroller use? (10 marks)
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4 marks for Von Neumann diagram
4 marks for Harvard.
2 marks for identifying PIC uses Harvard



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, Skip if 0
NOP – No operation
GOTO – Jump to address
CLRW – Clear the W register
CLRWDT – Clear the watchdog timer
(10 marks)

2 marks each mnemonic

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)

5 marks for description of the general principles of interrupt
5 marks for showing/explaining the PIC using one of its I/O pins, then having a separate interrupt routine with a Retfie command to return as well as setting up of the initial interrupt vector.





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)
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10 marks for typical diagram
10 marks for explanation


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)

	Diagram = 5 marks
Calculation of current limiting resistor = 5 marks
(voltage drop needed = 5-1.8 = 3.2v
V=IR, so R=V/I
R=3.2/0.012 = 267r )





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)

20 marks total for a complete proteus circuit such as:
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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)

20 marks total for fully working code – similar to: (Partial marks for sections that are correct)
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41 CODE SEGMENT

PGM code
Start

bof  staus AP clear bank sslection bits in the status reg
bof  stasRP

bsT  stlsRR0  select bank 1
moviw  0x00 load wwith 0x00
movwt irsh load it nto trisb to make ports all oufputs . O=outpit,

bof  SiWsRPD reselect bank 0

et porta  clear ai lines fow
ot count  nitalze counter to 0

neweodet
movf count,w ;move countto W
movwt port3 © move W to port B to updste the display
adaw 1 Sadd oW
movwf  count ;save W in count
ol pavse ;delay 200ms by subroutine.

ot newcodet
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