Exam
1.
a) [image: ]
[image: ]
A PIC 16 series uses a Harvard architecture.


b) INCFSZ  -  Increment f, Skip if 0 / FILE REGISTER
NOP - No Operation / Means no operation is running
GOTO - Go to address or subroutine
CLRW – Clear W register
CLRWDT – Clear watchdog timer

c) An interrupt is when a code being executed is interrupted so that an event can be processed.[image: ]
2.
a) I used the two first resistors to create a voltage divider to get the +18v DC down to +5v which is how much the pic uses. I have the button there so when pressed the signal goes into the register port A0 which allows the pic to receive the signal so the mechanical relay can get its signal from the pic. I used the reisitor next to the relay to get the current down to the desired 200mA that the relay needed.
[image: ]
b) I added another voltage divider to get the voltage down to +1.8v and I calculated this using the formule [image: ] I then with the voltage being +1.8v used a resister to lower the current to 12mA and to calculate what resistor I needed I used V = IR[image: ]
3.
a) [image: ]
b) I was unfortunately unable to get this part to work however this is my sorce code
;====================================================================
; Main.asm file generated by New Project wizard
;
; Created:   Wed Nov 4 2020
; Processor: PIC16F84A
; Compiler:  MPASM (Proteus)
;====================================================================

;====================================================================
; DEFINITIONS
;====================================================================

#include p16f84a.inc                ; Include register definition file
portA	equ	0x05		;port A address
trisa		equ 0x05		;trisA address in register bank 1
portB	equ	0x06		;port B address
trisb		equ 0x06		;trisB address in register bank 1

status	equ 0x03		;status register
RP0		equ 5			;bit 5 of status register
RP1 	equ	6			;bit 6 of status register
;====================================================================
; VARIABLES
;====================================================================
count	equ	0x0c		; counter 0 to 255
nCount	equ	0x0d		; pause routine inner loop counter
mCount	equ	0x0e		; pause routine outer loop counter
Latch 	equ	0x0f
;====================================================================
; RESET and INTERRUPT VECTORS
;====================================================================

      ; Reset Vector
RST   code  0x0 
      goto  Start

;====================================================================
; CODE SEGMENT
;====================================================================

PGM   code
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
	movlw	0x03		; load w with 0x03
	movwf	trisa		; load it into trisa to make porta all inputs
	bcf		status,RP0	; reselect bank 0

	clrf	portB		; clear all lines low
	clrf	count		; initialize counter to 0
	
Task1
	       btfss	portA,0 	; Checking button 1
	       goto		Number1
	       
	       btfss	portA,1	; Checking button 2
	       goto		Number2
	       
	       movlw 	0xFF	; load w with 0xFF
	       movwf	portB	; load it into portB
	       goto		Task1
	      
Number1
	       movlw	0xF9	; load w with 0xF9
	       movwf	portB
	       goto		Task1
	
Number2
	       movlw	0xA4	; load w with 0xA4
	       movwf	portB
	       goto		Task1
	Numberloop
	 movlw	0x40	;displays the number 0
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	 movlw	0xf9	;displays the number 1
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	 movlw	0xa4	;displays the number 2
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	 movlw	0xb0	;displays the number 3
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	  movlw	0x99	;displays the number 4
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	  movlw	0x92	;displays the number 5
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	  movlw	0x82	;displays the number 6
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	  movlw	0xf8	;displays the number 7
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	  movlw	0x80	;displays the number 8
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	  movlw	0x98	;displays the number 9
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	  movlw	0x88	;displays the Letter A
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	 movlw	0x83	;displays the Letter b
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	 movlw	0xc6	;displays the Letter C
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	 movlw	0xa1	;displays the Letter d
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	 movlw	0x86	;displays the Letter E
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	 movlw	0x8e	;displays the Letter F
	 movwf	portB
	 call	pause		; delay 200ms by subroutine
	 call	pause
	 goto		Numberloop
	
	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
	call	pause		; delay 200ms by subroutine
	call	pause
	call	pause
	call	pause
	call	pause		; five pause executions equals ~ 1 second

	goto	get_count		; repeat forever
	
	;--------------------------------------------------------------------
;subroutine pause: lets waste some time....
;
;inputs: nothing
;outputs: nothing
;
;does: nothing but waste some time
;corrupts: register W
;
;description: two loops using "mCount" and "nCount" register files
;			  "mCount" is the outer loop counter (255 down to zero)
;			  "nCount" is the inner loop counter (255 down to zero)
;
;--------------------------------------------------------------------
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

;====================================================================
      END
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