'****************************************************************

'*  Name    : UNTITLED.BAS                                      *

'*  Author  : [select VIEW...EDITOR OPTIONS]                    *

'*  Notice  : Copyright (c) 2006 [select VIEW...EDITOR OPTIONS] *

'*          : All Rights Reserved                               *

'*  Date    : 7/9/2006                                          *

'*  Version : 1.0                                               *

'*  Notes   : PicBasic Pro program that demonstrates the use    *

'*          : of the Timer 1 interrupt for a real-time clock.   *

'*          :                                                   *

'****************************************************************

DEFINE LOADER_USED 1    ' Needed for bootloader redirect

DEFINE OSC 20           '20 Mhz Resonator

DEFINE LCD_DREG
PORTB
'Define PIC port used for LCD Data lines

DEFINE LCD_DBIT
4
'Define first pin of portb connected to LCD DB4

DEFINE LCD_RSREG PORTB
'Define PIC port used for RS line of LCD

DEFINE LCD_RSBIT 0
'Define Portb pin used for RS connection

DEFINE LCD_EREG
PORTB
'Define PIC prot used for E line of LCD

DEFINE LCD_EBIT
3
'Define PortB pin used for E connection

DEFINE LCD_BITS
4
'Define the 4 bit communication mode to LCD

DEFINE LCD_LINES 2
'Define using a 2 line LCD

DEFINE LCD_COMMANDUS 2000'Define delay between sending LCD commands

DEFINE LCD_DATAUS 100
'Define delay time between data sent.

' Define Assembly Language interrupt handler

DEFINE  INTHAND myint   ' Define interrupt handler

' Establish special variables for assembly interrupts

wsave   VAR     BYTE $20 system
'W storage in bank0

wsave1  VAR     BYTE $a0 system 
' W storage in bank1

wsave2  VAR     BYTE $120 system 
' W storage in bank2

wsave3  VAR     BYTE $1a0 system 
' W storage in bank3

ssave   VAR     BYTE bank0 system
' Status register save

psave   VAR     BYTE bank0 system
' PCLATH register save

TICK
VAR
BYTE bank0
' make sure that the variables are

                        ' in bank 0 if they are to be used

                        ' in the interrupt handler

PRELOAD var byte bank0  ' value for timer preload


seconds VAR BYTE

' Elapsed seconds

minutes VAR byte

' Elapsed minutes

hour    var byte    
' Elapsed hours

minutes = 0


' Preset time to 12:00:00 

seconds = 0

hour = 12

preload = $80

' Preset timer to 80 hex

T1CON = $0F

' Turn on Timer1, prescaler = 1, External 32.768Khz

INTCON = $C0
' Enable global interrupts, peripheral interrupts

PIE1 = $01


' Enable TMR1 overflow interrupt

GoTo init 

' jump over the interrupt handler and subroutine

' ******************** 

' Assembly language interrupt handler

' ********************

Asm

; Tell PicBasic Pro Assembly Commands follow

myint 

; Uncomment the following if the device has less than 2k of code space



;movwf
wsave


; Save W



;swapf
STATUS, W
; Swap STATUS to W (swap avoids 





; changing STATUS)



;clrf
STATUS

; Clear STATUS



;movwf
ssave

; Save swapped STATUS



;movf
PCLATH, W

; Move PCLATH to W



;movwf
psave

; Save PCLATH

; Set the high register of Timer1 to cause an interrupt every

; 32768 counts (65536-32768 = 32768 or $8000). 

;
movlw
080h


; Prepare to set TMR1 high register

    
movf    _PRELOAD,W  ; Preload Timer1 for 1 second overflow


movwf
TMR1H

; Set TMR1H to 80h


incf
_TICK,F
; Increment TICK count (number of overflows)

  
bcf     PIR1, 0
; Clear interrupt flag             

      movf    psave, W
; restore the state of everything

      movwf   PCLATH

      swapf   ssave, W

      movwf   STATUS

      swapf   wsave, F

      swapf   wsave, W

      retfie   

; Return from interrupt

EndAsm


' End of assembly code

' ***********************

' PicBasic subroutine to update the minutes and seconds variables

' ***********************

get_time:

 
' Read the timer1 overflows as TICK and then add to the seconds 

 
' variable. Increment Minutes and Hours as necessary.


PIE1 = 0



' Mask the interrupt while we're messing with TICK


seconds = seconds + tick
' Add the accumulated seconds


tick = 0           

' Retain the left-over ticks


PIE1 = $01



' Interrupt on again


minutes = minutes + (seconds / 60)
' Add the accumulated minutes


seconds = seconds // 60

' Retain the left-over seconds


hour = hour + (minutes/60)   
'Add the accumulated hours


minutes = minutes//60   
' Retain the left -over minutes


if hour > 12 then 


hour = hour - 12


endif

Return




' Return to the main program

init:


' **************************************************************

' Begin program code here. The time will be updated when you call the

' get_time routine. 

' **************************************************************

LCDOut $fe,1

' Clear LCD

main:

    
GoSub get_time
' Update minutes and seconds

'**** Display the elapsed time ******

    
LCDOut $fe, 2, DEC2 hour, ":", DEC2 minutes, ":", DEC2 seconds 


GoTo main 

' Repeat main loop


End


