'PIC based Scaler for 

'16F627A 8x2 LCD

'V4.0 with configuration for CPS CPM uR and long sample option

'(c)G8RPI 2011

DEFINE OSC 10
'set for 10MHz xtal

Pause 50


'allow LCD to startup

'for LCD data on port A 

DEFINE LCD_DREG PORTA 

DEFINE LCD_DBIT 0 

DEFINE LCD_RSREG PORTB 

DEFINE LCD_RSBIT 5 

DEFINE LCD_EREG PORTB 

DEFINE LCD_EBIT 4

DEFINE LCD_LINES 2

'DEFINE LCD_COMMANDUS 1500 'Set data delay time in us 'Option for slow displays

'DEFINE LCD_DATAUS 65





'Option for slow displays

input portB.3 'set to input from the LM358 output pin 7

input portB.0 

input portA.4 'Switch input

OPTION.7=1

'Set portB weak pull-up on

'Pins 6,7,8 RB0,1,2 INT,Rx,Tx are not connected. 

'Pin 6 RB.0 is used to enter configuration

'Pin 12 RB.6/T1CKI connected to Pin 9 and LM358 pin 7

ct0 var word

'total number of counts

t1hi var ct0.byte1
'high byte of timer1

t1lo var ct0.byte0
'low byte of timer1

ovf var bit


'overflow flag bit

sermode var byte

'serial port mode

ctime var word

'counting time

aveLong var bit

'long average flag

AveCnt var byte

'number of counts to average

AveCnt1 var byte

'number of counts to average -1

ctAve var word

'rolling average count

uR Var Word


'microrad for cdv-700 6b

rpt var byte

'number of times to repeat Counting time

rpt1 var byte

'number of times to repeat Counting time option 1

rpt2 var byte

'number of times to repeat Counting time option 2

i var byte


'increment count

sMode
var bit

'Scaler mode flag Integrate these bit variables into 1 byte
lsMode var bit

'long Scaler mode flag

lsActive var bit

'long Scaler active flag

mMode var bit

'CPM mode flag

uRmode var bit

'uR mode flag

serInv var bit

'9600 non inverted flag

if portb.0=0 gosub configure
'Test for ground on pin 6 and enter config if ground

lcdout $fe,1

PAUSE 100

lcdout $fe,2,"PIC GMC "

pause 1000

lcdout $fe,$C0, "c G8RPI "

Pause 1000

lsActive =porta.4

'If button pressed set mode flag to 0

Pause 500

lcdout  $fe, $c0, "V40  M",#lsActive

Pause 1500

READ 0,mMode

READ 1,uRmode

READ 2,aveLong

READ 3,lsMode

READ 4,serInv

If serInv = 0 Then

sermode = 2

'9600 true (needs rs232 driver)

Else

sermode = 5

'1200 Baud inverted

Endif

If aveLong = 0 Then

AveCnt = 20

Else

AveCnt = 10

Endif

AveCnt1 = AveCnt - 1

If lsmode = 0 Then
'setup for 1min/5min or 5min/10min scaler

rpt1 = 5

rpt2 = 10

Else

rpt1 = 1

rpt2 = 5

Endif

ctime = 1000
'CPS 1000mS gate time

ctAve = 1

'prevent div 0 on first average

i = 1


'initalise count

Goto main 

'bypass subroutines

configure:

'run once configuration

lcdout $fe,1

'clear display

lcdout $fe,2," CONFIG "

lcdout $fe,$C0, " UTILITY"

pause 1000

lcdout $fe,2,"  CPM?  "

'Select CPM over CPS (default)

lcdout $fe,$C0, " PRESS "

Pause 1000

mMode = porta.4

'If button pressed set mode flag to 0

Pause 500


if mMode = 0 then

lcdout $fe,2,"  CPM    "


else

lcdout $fe,2,"  CPS    "


endif

lcdout $fe,$C0, "  SET   "

Pause 1000

lcdout $fe,2,"   uR?  "

'select uR over Ave (default)

lcdout $fe,$C0, " PRESS "

Pause 1000

uRmode =porta.4

'If button pressed set mode flag to 0

Pause 500


if uRmode = 0 then

lcdout $fe,2,"  uR    "


else

lcdout $fe,2,"  AVE    "


endif

lcdout $fe,$C0, "  SET   "

Pause 1000

lcdout $fe,2," AVE 20? "

'select Average count of 20

lcdout $fe,$C0, " PRESS "

Pause 1000

aveLong =porta.4

'If button pressed set mode flag to 0

Pause 500


if aveLong = 0 then

lcdout $fe,2," Ave 20 "


else

lcdout $fe,2,"Ave 10 "


endif

lcdout $fe,$C0, "  SET   "

Pause 1000

lcdout $fe,2,"scaler 5"

'select long (5/10 min) scaler

lcdout $fe,$C0, " PRESS "

Pause 1000

lsMode =porta.4

'If button pressed set mode flag to 0

Pause 500


if lsMode = 0 then

lcdout $fe,2,"5/10 Min"


else

lcdout $fe,2,"1/5 min "


endif

lcdout $fe,$C0, "  SET   "

Pause 1000

lcdout $fe,2,"Ser inv?"

'select inverted 9600 baud serial data

lcdout $fe,$C0, " PRESS "

Pause 1000

serInv =porta.4

'If button pressed set mode flag to 0

Pause 500


if serInv = 0 then

lcdout $fe,2,"Inv 96k "


else

lcdout $fe,2,"Dir 1k2 "


endif

lcdout $fe,$C0, "  SET   "

Pause 1000

WRITE 0,mMode

WRITE 1,uRmode

WRITE 2,aveLong

WRITE 3,lsMode

Write 4,serInv

lcdout $fe,2,"  DATA  "

lcdout $fe,$C0, "  SAVED "

pause 1000

Return

scaler:

'Scaler (single count period) routine


if aveLong = 1 then rpt = rpt1


Else 


rpt =rpt2


Endif


ctime = 60000

'CPM 1 min count


lcdout $fe,1


lcdout $fe,2 ,"COUNTING"

    Gosub getcount


lcdout $fe,2 ,"FINISHED"


lcdout $fe, $c0,#ct0, "        "


rpt =1 'reset rpt for cps

 loop1:


if porta.4=1 then loop1 
'wait for button press to exit scaler result


lcdout $fe,1, $fe,2 


pause 500


'time for button to be released

   endif

Return

getcount:

'Main counter subroutine


t1con = 7

'set timer 1 on, external clock, non sync = bit0 =1, bit1 =1, bit2 =1


tmr1h = 0

'clear timer 1 high byte


tmr1l = 0

'clear timer 1 low byte


pir1 = 0

'clear overflow flag


for i = 1 to rpt

 
  pause ctime

'wait 


next i


t1con = 0
'stop timer 1 , bit0 =0


t1lo = tmr1l


t1hi = tmr1h


ovf = pir1

  if ovf = 1 then


Serout portb.7,sermode,[65535 ,13 ,10]


lcdout  $fe, $c0,"OVR-RNGE"

  else


Serout portb.7,sermode,[#ct0 ,13 ,10]

  endif

Return



CPM:

'Counts per minute (6s gate) routine


Ctime = 6000
'Count for 1 second



rpt = 1

'Set number of repeats to 1  

  Gosub getcount


Serout portb.7,sermode,[#ct0 ,13 ,10]


lcdout  $fe, 2,#ct0, "0 CPM    "
'"multiply" by 10 to give CPM  


ctAve =(ctAve*AveCnt1+ct0)/AveCnt  USE ARRAY
   if uRMode = 1 

'(300cpm=0.5R)


uR = ctAve * 1667

'Multiply by 100 times required amount for rounding accuracy  USE 256x and */ Delete next line

uR = DIV32 100


'32 bit divide of internal 32 bit result of multiply


lcdout  $fe, $c0,#uR, " uR     "
'display reading in uRad

   else 


lcdout  $fe, $c0,#ctAve, " Ave     "
'display rolling Ave

endif

Return

CPS:

'Counts per second (1s gate) routine


Ctime = 1000
'Count for 1 second



rpt = 1

'Set number of repeats to 1  

   Gosub getcount


Serout portb.7,sermode,[#ct0 ,13 ,10]


lcdout  $fe, 2,#ct0, " CPS     "


ctAve =(ctAve*AveCnt1+ct0)/AveCnt USE ARRAY
  if uRMode = 1 


lcdout  $fe, $c0,#ctAve, "00 uR     "
'"multiply" by 100 to give 5CPS = 500uR (300cpm=0.5R)

   else 


lcdout  $fe, $c0,#ctAve, " Ave     "
'display rolling Ave

endif

Return

Main:

if porta.4 = 0 then Gosub scaler
'test state of pin 3, if pressed do scaler routine

if mMode = 0 then gosub CPM

if mMode = 1 then Gosub CPS

 goto main

stop


'loop forever to keep watchdog reset

end

