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Introduction








This paper is to show a broken programme which is then changed so that it works on a circuit. Also by modifying the code so that it does different jobs. It also states what each component for the circuit does.
















MP Lab

MP lab is a programme that can be used to programme a PIC micro controller. It uses a certain set of instructions to do different things here are few examples of what can be achieved with the different instructions:
· ADDWF which stands for to add the w register to the f register
· CLRF which stands for to clear the f register
·  DECF which is decrement one from the f register or it means to take 1 from the f register
· INCF which is increment 1 to the f register or it means to add 1 to the f register

Circuit
Circuit Diagram
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What each of the components do

PIC micro controller is a device that can control certain aspects of an electronic circuit, below is a diagram showing the inside of the PIC. There are certain aspects of the PIC that can be used and is used very frequently for example the W	 register is used very frequently as numbers can be saved in there or removed from there or even moved to a different register to be saved. The most important part of the PIC is the PORT A and PORT B sections as they act as the inputs and outputs of the 	PIC for example PORT A is used for inputs more commonly, so you can put on a switch on there and when the switch is pressed will send a signal to the PIC so that it knows it’s on. For the PORT B section is the most commonly known as the output ports so you can put a LED on there and do a programme that the LED runs when the switch in the PORT A section is on. For the PIC that was is 16F84A which has 5 ports in PORT A and 8 ports in PORT B. (Microchip, 2001)
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[bookmark: _GoBack]The next device that this paper will talk about is the seven segment display which has 7 small LEDs inside. Each LED is connected to a pin of its own to use so that it can display the number the user requires. (ShenZhen Wayjun Technology Co.,Ltd)
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Programme 1

Pseudo code

· The seven segment display will start to display something
· When the green button is pressed the seven segment display will speed up
· When the black button is pressed the seven segment display will slow down

The logic behind the programme

So the idea behind this part of the programme is that when the green button is pressed the seven segment will speed up the 7 segment display so that the display is a lot quicker. Also when the black button is pressed the seven segment display will slow down so that you can see the difference in the display.

Programme 2

Pseudo code

· The seven segment display starts by displaying an S
· Then a T 
· Then a O 
· Then a P
· While the programme is running if the green button is pressed the S.T.O.P. will speed up
· Also when the black button is pressed the seven segment display will slow down

The logic behind the programme

At the start of the programme it starts to say the word stop it begins with the s and then makes it way down to the p and starts back at the top of the programme. Also when the green button it speeds up the word STOP and the black button slows it down.

Programme 3

Pseudo Code

· For this programme the count goes from 0 – F
· Once the programme has finished going from 0 – F it goes STOP 
· If the green button is pressed, then the counter will speed up
· If the black button is pressed the counter slows down

Logic of the programme

For this programme it starts by counting up from 0 to f, once this has been counted it will move on to STOP and then it will repeat itself. If the green button is pressed the count will increase in speed and finally when the black button is pressed it makes the counter slow down.

Programme 4

Pseudo Code

· For this programme when the green button is pressed the buzzer will sound
· While the first part is true this programme also counts up from 0 – F
· Once the programme has finished going from 0 – F it goes STOP 
· Whilst the green button is pressed, then the counter will speed up
· If the black button is pressed the counter slows down
Logic of the programme

While the programme is running as all the others this programme just adds the buzzer when you press the green buzzer.

The programme

Start
	bcf		status,RP0	; clear bank selection bits in the status reg
	bcf		status,RP1

	bsf		status,RP0	; select bank 1
	movlw	0x00		; load w with 0x00
	movwf	trisb		; load it into trisb to make portb all outputs
	bcf		status,RP0	; reselect bank 0

	clrf   portA
	clrf	portB		; clear all lines low
	clrf	count		; initialize counter to 0

get_count	
	movf	count, w	; move count to W


	movwf	portB		; move W to port B to update the display

	addlw	1			; add +1 to W

	movwf	count		; save W in count
	
	movlw	B'01000000'	; puts 00010010 into into w to create 0
	movwf	portB		;move w into port B
	btfsc        portA, 0
	call	pause		; delay 200ms by subroutine
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'01111001'	; puts 00000111 into w to creat 1
	movwf 	portB		;move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00100100'	; puts 01000000 into w to create 2
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00110000'	;puts 00001100 into w to create 3
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause
	
	movlw	B'00011001'	;puts 00001100 into w to create 4
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00010010'	;puts 00001100 into w to create 5
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00000010'	;puts 00001100 into w to create 6
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'01111000'	;puts 00001100 into w to create 7
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00000000'	;puts 00001100 into w to create 8
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00011000'	;puts 00001100 into w to create 9
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00001000'	;puts 00001100 into w to create A
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00000000'	;puts 00001100 into w to create B
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc       portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'01000110'	;puts 00001100 into w to create C
	movwf	portB		; move w into port B
	btfsc        portA, 0 
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'01000000'	;puts 00001100 into w to create D
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00000110'	;puts 00001100 into w to create E
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00001110'	;puts 00001100 into w to create F
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause
	
	movlw	B'00010010'	;puts 00001100 into w to create S
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause

	movlw	B'00000111'	;puts 00001100 into w to create t
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause
	
	movlw	B'01000000'	;puts 00001100 into w to create S
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause
	
	movlw	B'00001100'	;puts 00001100 into w to create S
	movwf	portB		; move w into port B
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	call	pause
	btfsc        portA, 0
	btfss  portA, 1
	call	pause
	

	goto	get_count		; repeat forever
Loop  
      goto  Loop
pause	
	movlw	0xff		; set w = 255 decimal
	movwf	mCount		; mCount = w: outer loop counter
loadN
	movlw	0xff		; set w = 255 decimal
	movwf	nCount		; nCount = w: inner loop counter
decN
	decfsz	nCount, f	; nCount--
	goto	decN		; if nCount != 0 then repeat nCount--

	decfsz	mCount, f	; else decrement Count
	goto	loadN		; if mCount != 0 then 
						; reload nCount to 255 and decrement
	return				; else exit subroutine

Future Research

In the future it would be good to progress the programme so that instead of when the green and black button’s is not pressed after being pressed it will stay at the speed of the button that was pressed. The next part of the programme that could be improved is the counter so that it can use more than one seven segment display.

Conclusion

In conclusion this paper has illustrated how a PIC micro controller works and how it helps to control the devices and how the programme works through the PIC it also states how each of the different programmes work.
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