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Section 1
Figure 1

The circuit shown in figure 1 is used to control the 7-segment display using the PIC16F84A chip. The integrated circuit is connected to two buttons which can be used to change the number that is displayed on the 7-segment display. The components that were used to create the circuit are a 7-segment display, a pic 16f84a, buttons and resistors. The 7-segment display is mainly used to display numbers counting up or down in a sequence that can be chosen depending on the code that is written. It can also work together with the buttons which can manually control when the number increases or decreases. All of this only works when the correct code is inputted onto the chip, otherwise it will not work. The PIC16F84A can also be used for a wide range of functions as in its programming set it has [4] 35 different instructions that it can carry out as shown in figure 3. The resistors are used in the circuit to help control the flow of current especially through the 7-segment display which uses LEDs so it is important that the current flowing through them is limited otherwise it could cause the LED to blow up. The reason that LEDs are used are because they have many advantages [1] “But the main advantage of light emitting diodes is that because of their small die size, several of them can be connected together within one small and compact package” which is what a 7-segment display is. They are also more energy efficient than more traditional bulbs which means that the amount of voltage running through the circuit is a lot less than would be needed if bulbs were used instead. In the circuit there are also two pull up resistors which are used to control the voltage between the button and chip when the button is activated. This makes sure that the chip does blow as too much voltage or current through it could cause damage to it or even cause it to break. There is also a crystal in the circuit which is used as a clock which could have different uses depending on what is trying to be achieved such as creating a PWM waveform that can be changed depending on the frequency of the clock.



Figure 2
Figure 3[1]



Section 2
To be able to display different numbers on the 7-segment display you must first work out which hex number correlates with each number on the display. Each number will have a specific hex number that will light the correct segments on the display to show each number. The simplest of these to work out is the number 8 on the display as this will show when all parts of the display are set to on. The other numbers can be worked out by trial and error or can be calculated using the spec sheet for the display as shown in figure 2 that shows which of the 7 segments correlates with each hex code which also correlates to a specific binary number as show in figure 3. Once all the hex numbers have been worked out then you can start inputting them into the code for the chip so that it will display them on the 7-segment display. To do this you need to use the specific hex numbers and make sure that the output pins of the chip are connected to the display with a resistor between them. Then you can move the hex numbers to the w register so that they can be outputted onto the display. To make the display count up you would need to display the first number then create a delay then output the second number and carry on doing this until you have counted from 0 to 9. Then use the loop command to make it go back to the start and then it will repeat.

Figure 4 [3]



Section 3
;====================================================================
; Main.asm file generated by New Project wizard
;
; Created: Mon Feb 12 2018
; Processor: PIC16F84A
; Compiler: MPASM (Proteus)
;====================================================================
 
;====================================================================
; DEFINITIONS
;====================================================================
 
#include p16f84a.inc ; Include register definition file
 
portB equ 0x06 ;port B address
trisb equ 0x06 ;trisB address in register bank 1
 
portA equ 0x05 ;port A address
trisa equ 0x05 ; trisa address in register bank 
 
status equ 0x03 ;status register
RP0 equ 5 ;bit 5 of status register
RP1 equ 6 ;bit 6 of status register
 
count equ 0x0c ; counter 0 to 255
nCount equ 0x0d ; pause routine inner loop counter
mCount equ 0x0e ; pause routine outer loop counter
button1 equ 0x0F
 
 
 
;====================================================================
; VARIABLES
;====================================================================
 
;====================================================================
; 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
   movlw 0x00 ; load w with 0x00
   movwf trisb ; load it into trisb to make portb all outputs
 
   
 
 
   bcf status,RP0 ; reselect bank 0
   
  
 
   clrf portB ; clear all lines low
   clrf count ; initialize counter to 0
   clrf button1 ; initially set button1 to 0
   
   
  
  
loop
   BTFSC button1,0
   goto butdisp1
   BTFSC button1,1
   call butdisp2
   call checkbuttons ; check if buttons are working correctly
   goto loop
   
butdisp1
   movlw 0xF9 ;load w with 0xF9 to display 1 on counter
   movwf portB ; move w to the output to update the display
   return   
   
 
   
butdisp2
   movlw 0xA4 ;load w with 0x24
   movwf portB ; move w to output to update the display
   return   
   
checkbuttons   
      BTFSS portA,0  
      call apressed ; move apressed to check if button A is working correctly
      bsf button1,0
      BTFSS portA,1
      call bpressed ; move bpressed to check if button B is working correctly
      bsf button1,1
      return
      
apressed
    bsf button1,0 ; set apressed to 0
    bcf button1,1 ; clear apressed 
    return
    
bpressed
   bsf button1,0 ; set bpressed to 0
   bcf button1,1 ; clear bpressed
   return
      
   
 
get_count
   movf count, w ; move count to W
 
   BTFSS portA,0 ; 
   goto display2
   movlw 0xF9
   movwf portB 
   goto get_count

 display2 
   movlw 0xA4
   movwf portB ; move W to port B to update the display
   goto get_count
   
   
   
 
   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
 
;--------------------------------------------------------------------
;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
 
 
Loop
   goto Loop
 
;====================================================================
END
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CLRF i |Cleart 1 00 ooor 1ees rec|z 2
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XORWF ___1d_|Exclusive OR Wwith 1 000110 aser erec|z 12

BIT-ORIENTED FILE REGISTER OPERATIONS

BCF i.b [Bit Clear T 01 oo beer e 12

BSF ib [BitSett 1 01 ome pees eres 12

BTFSC £b |BitTestr, Skip f Clear 1@ | o1 10m beer e 5

BTFSS £.b |BitTest(, Sipif Set 1@ | o1 1w peer ere B

LITERAL AND CONTROL OPERATIONS

[ADDLW K [Add teral and W T T ix mex mex [GDCZ

ANDLW K | AND literal with W 1 w000 e e |Z

caLL k| Call subrautine: 2 10 ook ek ek

CLRWDT - |Giear Watchdog Timer 1 00 0000 0120 0100 [TOPD

coto k| Goto address 2 10 Dok ek ek

1ORLW K [Inclusive OR lteral witr W [1 11000 ek e |2

MOVLW Kk |Move teral oW 1 1 o0m ek ek

RETFIE Returm from inerrupt 2 00 oo oono 001

RETLW k| Retum vith teralinW. 2 1 Olec ek ek

RETURN - Retum from Subroutine 2 00 o000 o000 1000

sLeer - | Gointo standby made: 1 00 o000 o110 o011 |TOPD
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XORW k| Exclusive OR fiteral with W |1 11 1010 ik kkik |Z
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