;*******************************************************************************************
;*****************   PROGRAM: Slot car code                 *******************************************

;*****************   WRITEN BY: JOHN MOUTON       *******************************************
;*****************        DATE: 9-17-07                              *******************************************
;********************************************************************************************

LIST
p=12f683

         ; DIRECTIVE TO DEFINE PROCESSOR


#INCLUDE
<p12F683.inc>
     ; PROCESSOR SPECIFIC VARIABLE DEFINITIONS


__CONFIG _MCLRE_OFF & _WDT_OFF & _INTRC_OSC_NOCLKOUT & _CP_OFF & _CPD_OFF & 
                  _FCMEN_OFF & _IESO_OFF & _BOD_ON & _PWRTE_ON  

; VARIABLES


CBLOCK 0x020                     

STATUS_TEMP



             

WORK_TEMP, DELAY, DELAY_COUNTER

DELAY_TIMER, DELAY_COUNTER3

LAP_COUNTER, SECTION_COUNTER, LED_COUNT

DELAY_COUNTER2, LAP_COUNTER2, SECTION_SENSOR


ENDC


PAGE


BANK1                MACRO                 ; BANK 1 SELECTION MACRO. 


                BSF  STATUS, RP0
     


                ENDM                     

BANK0               MACRO                 ; BANK 0 SELECTION MACRO.


                BCF  STATUS, RP0
     



                ENDM                     

DUTY_CYCLE  MACRO   A             ; DUTY CYCLE SELECTION MACRO.

                            MOVLW
A                


               MOVWF
CCPR1L


               ENDM

DELAY_TIME   MACRO   A

      ; GENERATES "A" MULTIPLE 50 MS DELAYS


               MOVLW
A


               BANKSEL DELAY_COUNTER3


               MOVWF
DELAY_COUNTER3
        


               CALL
DELAY_MS


               ENDM


ORG
0x0000



      ; PROCESSOR RESET VECTOR


BANK0


GOTO
INITIALIZE_REGISTERS
 


ORG
0x0004



      ; INTERRUPT VECTOR LOCATION


RETFIE  

INITIALIZE_REGISTERS


             BANKSEL CMCON0


MOVLW
B'00000111'
             


MOVWF
CMCON0


      ; THIS WILL TURN THE COMPARATOR OFF. 

             BANKSEL INTCON


MOVLW
B'00000000'

          


MOVWF
INTCON                ; SETTING THE INTCON REG TO ENABLE THE TMR0 OVERFLOW.

             BANKSEL ANSEL


CLRF
ANSEL


      ; DISABLE THE ANALOG INPUTS, DISABLES THE ANALOG SELECT REG.


BANKSEL WPU


CLRF
WPU



      ; DISABLE THE WEAK PULLUPS


BANKSEL TRISIO


MOVLW
B'00100000'

      ; TRISIO5 IS SET AS AN INPUT AND 


MOVWF
TRISIO


         


BANKSEL OPTION_REG


MOVLW
B'11010001'

         


MOVWF
OPTION_REG


     


BANKSEL OSCCON


MOVLW
B'01110001'
             



MOVWF
OSCCON


      ; SETS THE INTERNAL OSCILLATOR TO 8MHZ. 


BANKSEL OSCTUNE


CLRF    OSCTUNE


BANKSEL T2CON


MOVLW   B'00000111'

             MOVWF   T2CON


BANKSEL TMR0


CLRF
TMR0

             BANKSEL GPIO


CLRF
GPIO




 


CLRF
DELAY                    

   
CLRF    DELAY_COUNTER2






CLRF
DELAY_COUNTER


 


BANKSEL DELAY_TIMER


CLRF    DELAY_TIMER


BANKSEL SECTION_COUNTER


CLRF    SECTION_COUNTER


MOVLW   01H


MOVWF   SECTION_COUNTER   

;**************************************************************************************


;***************** PWM  ***************************************************************

;**************************************************************************************

PWMSU





             ; PWM SET-UP


BANK1







 

;**************************************************************************************


MOVLW
   .100


                


MOVWF
   PR2                       ; SETS PWM PERIOD.

;***************************************************************************************


BANK0







 


MOVLW
   B'00000101' ; TIMER2 CONTROL REG. THIS SETS PRESCALER AND POSTSCALER.        


MOVWF
   T2CON


;***************************************************************************************


BANKSEL    CCP1CON

                      


MOVLW
   B'00001100'

                       


MOVWF
   CCP1CON


     ; PWM MODE IS SELECTED.

             BANKSEL    CCPR1L


MOVLW      B'00010011'             


MOVWF      CCPR1L



;****************************************************************************************

;***************** START OF PROGRAM. ****************************************************

;########################################################################################

START

             BANKSEL GPIO


BSF     GPIO, 2                  ; GP2 GOES LOW THUS SW2 IS OFF

             BCF     GPIO, 4                  ; GP4 GOES HIGH THUS SW1 IS ON







             ;**************************************************

             DUTY_CYCLE     .34


             ; CHANGE DUTY CYCLE HERE.








             ;**************************************************

WHERE_AM_I










;******************************************************************************************

;********   JUMP TABLE FOR THE DIFFERENT SECTIONS OF TRACK. *******************************

;*************************** HERE AS THE CAR READS THE IR VALUE FROM THE TRACK, THIS





 ; SUBROUTINE WILL USE SECTION COUNTER TO DETERMINE WHERE THE





 ; CAR IS ON THE TRACK AND JUMP TO THE SPECIFIC SET OF





 ; INSTRUCTIONS FOR THAT PARTICULAR SECTION OF TRACK.


MOVF      SECTION_COUNTER, W

             ANDLW     0x07                   

             ADDWF     PCL, F


GOTO      START 

   ; ZERO CONDITION. THIS WILL NOT OCCUR, BUT JUST IN CASE.


GOTO      TRACK_SECTION_1


GOTO      TRACK_SECTION_2


GOTO      TRACK_SECTION_3


GOTO      TRACK_SECTION_4

;******************************************************************************************

;******************  TRACK SECTIONS  ******************************************************

;******************************************************************************************

TRACK_SECTION_1

; STARTING LINE STRAIGHT AWAY. GO FORWARD AND KEEP




             ; READING THE TRACK.


INCF      SECTION_COUNTER, F
 ; INCREMENT SECTION_COUNTER

                                                                                   ;***************************************************

             DUTY_CYCLE      .34




 ; CHANGE DUTY CYCLE HERE.






                              ;***************************************************


CALL      TEST_GPIO5

             GOTO      WHERE_AM_I 

TRACK_SECTION_2       


            ; LEFT 90 DEGREE TURN ( TURN 1 ). THUS BRAKE INTO THE 


BANKSEL   GPIO


            ; TURN AND HIT THE GAS OUT OF THE TURN.


CALL      BRAKE   

                         ; **************************************************

             DELAY_TIME  .90


            ; CHANGE DELAY TIME HERE.


CALL      FORWARD


            ; **************************************************
DUTY_CYCLE
.30

            ; CHANGE DUTY CYCLE HERE.








                         ; **************************************************


CALL      TEST_GPIO5

   
INCF      SECTION_COUNTER, F
 ; INCREMENT SECTION_COUNTER


GOTO      WHERE_AM_I 
              ; THEN POWER OUT (FORWARD) OF THE TURN.


TRACK_SECTION_3

      ; BACK STRAIGHT AWAY. GO FORWARD AND KEEP READING THE TRACK.


INCF      SECTION_COUNTER, F
 ; INCREMENT SECTION_COUNTER
                                                                                                  ;*************************************************
             DUTY_CYCLE
.34


                    ; CHANGE DUTY CYCLE HERE.








                                 ; ************************************************

CALL      TEST_GPIO5

             GOTO      WHERE_AM_I       

 

TRACK_SECTION_4

 ; SECOND LEFT 90 DEGREE TURN ( TURN 2 ). THUS BRAKE INTO THE 


                        

 ; TURN AND HIT THE BRAKES ON THE WAY OUT OF THE TURN AFTER


                        

 ; COMPLETING 4 LAPS.

             BANKSEL   GPIO 


CALL      BRAKE




 
                                                                                                ; *************************************************
             DELAY_TIME  .90



          ; CHANGE DELAY TIME HERE.


CALL      FORWARD



    ; *************************************************                  


DUTY_CYCLE  .30 



          ; CHANGE DUTY CYCLE HERE.

                                                                                                ; *************************************************

CALL    TEST_GPIO5

             GOTO      RESET

;##################################################################################################


;**************************************************************************************************

;**************  SUBROUTINE FOR TESTING THE TRACK  ********************************************
;**************************************************************************************************

; THIS SUBROUTINE WILL SCAN/TEST THE TRACK LOOKING FOR THE IR SENSORS. THESE SENSORS WILL
; THEN BE USED TO DETERMINE WHAT SECTION OF TRACK THE CAR IS ON.

TEST_GPIO5




; TESTS FOR THE PHOTO TRANSISTOR


BANKSEL LED_COUNT


CLRF    LED_COUNT

; I AM USING A 10 COUNT TO INSURE THAT THE HIGH/LOW CHANGE


MOVLW
.10

; REALLY CHANGES, THUS DEBOUNCE IS NOT AN ISSUE.


MOVWF
LED_COUNT

TEST_LOW


BANKSEL GPIO


BTFSC
GPIO,5


; AS THE CAR PASSES OVER THE SENSOR THE TRACK SIGNAL GOES LOW.


GOTO
TEST_GPIO5

; MAKING SURE IT IS READ 10 TIMES LOW IN A ROW.


DECF
LED_COUNT, F



BTFSS
STATUS, Z


GOTO
TEST_LOW

OVER_LED



; AFTER READING LOW 10 TIMES IN A ROW, IT KNOWS IT IS OVER THE 


BANKSEL LED_COUNT
; IR LED SENSOR. 


MOVLW
.20

; GP5 HAS BEEN READ LOW 10 TIMES


MOVWF
LED_COUNT



TEST_HIGH



; NOW IT WILL SCAN FOR THE SIGNAL TO GO HIGH.


BANKSEL GPIO


BTFSS
GPIO,5


GOTO
OVER_LED

; MAKING SURE IT IS READ 20 TIMES HIGH IN A ROW


DECF
LED_COUNT, F


BTFSS
STATUS, Z


GOTO
TEST_HIGH

; GP5 HAS BEEN READ HIGH 20 TIMES


RETURN


; WE HAVE JUST PASSED THE IR LED SENSOR.

;******************************************************************************************

;*****************  DELAY LOOP  **********************************************************
;******************************************************************************************

DELAY_MS




; GENERATES A 1MS DELAY LOOP


BANKSEL
DELAY


MOVLW
.200


MOVWF
DELAY

PAUSE


NOP





;1



NOP





;2



NOP





;3


NOP





;4


NOP





;5


NOP





;6


DECF
DELAY, F

;7


BTFSS
STATUS, Z

;8


GOTO
PAUSE


;9 10


DECF
DELAY_COUNTER3, F


BTFSS
STATUS, Z


GOTO 
DELAY_MS

LEAVE_DELAY


RETURN


;********************************************************************************************

;****************  FOWARD SUBROUTINES  ***************************************************
;********************************************************************************************

FORWARD

             BANKSEL GPIO


BSF     GPIO, 2                  ; GP2 GOES LOW THUS SW2 IS OFF

             BCF     GPIO, 4                  ; GP4 GOES HIGH THUS SW1 IS ON





             RETURN

;*********************************************************************************************

;*****************  BRAKE SUBROUTINE  ******************************************************
;*********************************************************************************************

BRAKE


DUTY_CYCLE  .00


BANKSEL   GPIO


BSF       GPIO, 4                ; GP4 GOES HIGH THUS SW1 IS ON

             BCF       GPIO, 2                ; GP2 GOES LOW THUS SW2 IS OFF   


RETURN

;*********************************************************************************************

;***************  SECTION RESET SUBROUTINE   ***********************************************
;*********************************************************************************************

RESET





         ; STARTING AT THE BEGGINING OF THE TRACK.


BANKSEL SECTION_COUNTER


CLRF    SECTION_COUNTER


 


MOVLW   01H



         ; SETS SECTION COUNTER TO 1. 

             MOVWF   SECTION_COUNTER


 


GOTO    START

END

