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/*************************************************/*************************************************/*************************************************/*************************************************

  Simple frequency counter read out prescaler  Simple frequency counter read out prescaler  Simple frequency counter read out prescaler  Simple frequency counter read out prescaler

   1602    1602    1602    1602 display By nobcha all right reserveddisplay By nobcha all right reserveddisplay By nobcha all right reserveddisplay By nobcha all right reserved

  Ver   Ver   Ver   Ver 0000....1 081 081 081 08////25252525////2010  2010  2010  2010  VerVerVerVer0000....2 022 022 022 02////15151515////2011201120112011

  Ver   Ver   Ver   Ver 2222....0 080 080 080 08////20202020////2011201120112011

  Ver   Ver   Ver   Ver 3333....0 110 110 110 11////19191919////2011  2011  2011  2011  PICPICPICPIC16161616FFFF683683683683

  Ver   Ver   Ver   Ver 4444....0 120 120 120 12////04040404////2011  2011  2011  2011  PICPICPICPIC16161616FFFF628628628628AAAA

   PIC   PIC   PIC   PIC16161616FFFF683 683 683 683 + + + + 4444bitLCD bitLCD bitLCD bitLCD + + + + Prescaler read outPrescaler read outPrescaler read outPrescaler read out

    PIN Assign     PIN Assign     PIN Assign     PIN Assign  

                                 #17,18,1,2#17,18,1,2#17,18,1,2#17,18,1,2 RA RA RA RA0-30-30-30-3::::LCD DATALCD DATALCD DATALCD DATA

                                 #16,15#16,15#16,15#16,15 CLKI CLKI CLKI CLKI,,,,CLKOCLKOCLKOCLKO::::12.812.812.812.8kHz OSC INkHz OSC INkHz OSC INkHz OSC IN

  #13#13#13#13 RB RB RB RB7777::::Prescaler read out switchingPrescaler read out switchingPrescaler read out switchingPrescaler read out switching

  #11#11#11#11 RB RB RB RB5555::::Monitor LEDMonitor LEDMonitor LEDMonitor LED

  #8#8#8#8 RB RB RB RB2222::::LCD RS LCD RS LCD RS LCD RS 

  #6#6#6#6 RB RB RB RB0000::::LCD ENABLELCD ENABLELCD ENABLELCD ENABLE

  #4#4#4#4 RA RA RA RA5555::::MCLRMCLRMCLRMCLR

  #3#3#3#3 RA RA RA RA4444::::TMRTMRTMRTMR0000 INPUT INPUT INPUT INPUT

 SCSCSCSC1602160216021602 pin connection via  pin connection via  pin connection via  pin connection via 4444bit modebit modebit modebit mode

   #1#1#1#1 VddVddVddVdd====5555VVVV

   #2#2#2#2 VssVssVssVss====GNDGNDGNDGND

   #3#3#3#3 LCD contrust center of LCD contrust center of LCD contrust center of LCD contrust center of 2222k VOLk VOLk VOLk VOL

    #4#4#4#4 RSRSRSRS RBRBRBRB0000

    #5#5#5#5 RRRR////WWWW GNDGNDGNDGND

    #6#6#6#6 EEEE RBRBRBRB2222

  

    #11-14#11-14#11-14#11-14 DATADATADATADATA RARARARA0-30-30-30-3

    

   TMR   TMR   TMR   TMR0 0 0 0 is counter with is counter with is counter with is counter with 1111////64 64 64 64 prescalerprescalerprescalerprescaler

   TMR   TMR   TMR   TMR1 1 1 1 is gate time controller as set is gate time controller as set is gate time controller as set is gate time controller as set ((((65536655366553665536----32000320003200032000)   )   )   )   

  10101010mS Time mS Time mS Time mS Time ---->>>>compensate int process delay compensate int process delay compensate int process delay compensate int process delay 11111111

  65536655366553665536 -  -  -  - 31989319893198931989 =  =  =  = 33547335473354733547

   CLK HS    CLK HS    CLK HS    CLK HS 12121212....8888MHzMHzMHzMHz

    

  Development Circumstance  Development Circumstance  Development Circumstance  Development Circumstance

  MPLAB IDE V  MPLAB IDE V  MPLAB IDE V  MPLAB IDE V8888....73737373a   HiTECH C Va   HiTECH C Va   HiTECH C Va   HiTECH C V9999....82828282

  Counter data is put on to GPIO  Counter data is put on to GPIO  Counter data is put on to GPIO  Counter data is put on to GPIO2 2 2 2 which ia TMRwhich ia TMRwhich ia TMRwhich ia TMR0 0 0 0 inputinputinputinput....

  TMR  TMR  TMR  TMR1 1 1 1 is worked for is worked for is worked for is worked for 10101010mS gatemS gatemS gatemS gate. . . . TMRTMRTMRTMR0 0 0 0 has has has has 1111::::64 64 64 64 prescalerprescalerprescalerprescaler....

  Overflow of TMR  Overflow of TMR  Overflow of TMR  Overflow of TMR0 0 0 0 is counted on  countis counted on  countis counted on  countis counted on  count____1111....

**************************************************/**************************************************/**************************************************/**************************************************/

####define define define define ____LEGACYLEGACYLEGACYLEGACY____HEADERSHEADERSHEADERSHEADERS

####define define define define ____XTALXTALXTALXTAL____FREQ FREQ FREQ FREQ 12800000128000001280000012800000

####define TOGGLEdefine TOGGLEdefine TOGGLEdefine TOGGLE____pres RBpres RBpres RBpres RB7777

####define TMRdefine TMRdefine TMRdefine TMR0000____INPUT TRISBINPUT TRISBINPUT TRISBINPUT TRISB7777
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####define MONdefine MONdefine MONdefine MON____LED RBLED RBLED RBLED RB5555

  ####define ACMdefine ACMdefine ACMdefine ACM0802080208020802    1111 // // // // 8888 characters  characters  characters  characters * * * * 2222 lines lines lines lines

####include include include include <<<<htchtchtchtc....hhhh>>>>

####include include include include <<<<picpicpicpic....hhhh>>>>

####include include include include <<<<stdiostdiostdiostdio....hhhh>>>>

####include include include include """"lcdlcdlcdlcd....hhhh""""

________CONFIGCONFIGCONFIGCONFIG((((BORDIS BORDIS BORDIS BORDIS & & & & UNPROTECT UNPROTECT UNPROTECT UNPROTECT & & & & PWRTEN PWRTEN PWRTEN PWRTEN & & & & WDTDIS WDTDIS WDTDIS WDTDIS & & & & MCLREN MCLREN MCLREN MCLREN & & & & HS HS HS HS ))));;;;

 unsigned char timeupunsigned char timeupunsigned char timeupunsigned char timeup, , , , countcountcountcount____1111, , , , prepreprepre____padpadpadpad, , , , tmrtmrtmrtmr0000____value value value value ;;;;

long readlong readlong readlong read____datadatadatadata;;;;

void cntvoid cntvoid cntvoid cnt____setupsetupsetupsetup((((voidvoidvoidvoid)))){{{{

   TMRTMRTMRTMR0000____INPUTINPUTINPUTINPUT====0000;;;; // // // // RBRBRBRB7777 disable disable disable disable

   TMRTMRTMRTMR0000 =  =  =  = 0000 ; ; ; ; // // // // TMRTMRTMRTMR0000 clear clear clear clear

   TMRTMRTMRTMR1111L L L L = = = = 0000;;;; // // // // Clear Low Byte of TMRClear Low Byte of TMRClear Low Byte of TMRClear Low Byte of TMR1111

   TMRTMRTMRTMR1111H H H H = = = = 131131131131;;;; // // // // Set Set Set Set 131131131131****256256256256 +  +  +  + 11111111

   TMRTMRTMRTMR1111L L L L = = = = 11111111;;;; // // // // Set Set Set Set ((((131131131131****256256256256) =) =) =) =33547335473354733547====65536-3198965536-3198965536-3198965536-31989

 

    // // // // 1.00031.00031.00031.0003 over  over  over  over 32000320003200032000 - - - -> > > > 31989319893198931989

    TTTT0000IFIFIFIF====0000;;;; // // // // TMRTMRTMRTMR0000 flag off flag off flag off flag off

   TMRTMRTMRTMR1111IFIFIFIF====0000;;;; // // // // TMRTMRTMRTMR1111 flag off flag off flag off flag off

    TMRTMRTMRTMR1111IEIEIEIE====1111;;;; // // // // TMRTMRTMRTMR1111  INT ENABLE INT ENABLE INT ENABLE INT ENABLE

    TTTT0000IEIEIEIE====1111;;;; // // // // TMRTMRTMRTMR0000 INT ENABLE INT ENABLE INT ENABLE INT ENABLE

  PIEPIEPIEPIE1111====0000bbbb00000001000000010000000100000001;;;; // // // // ADIE ADIE ADIE ADIE 0000,,,,RCIE RCIE RCIE RCIE 0000,,,,TXIE TXIE TXIE TXIE 0000,,,,SSPIE SSPIE SSPIE SSPIE 

0000,,,,CCPCCPCCPCCP1111IE IE IE IE 0000,,,,TMRTMRTMRTMR2222IE IE IE IE 0000,,,,TMRTMRTMRTMR1111IE IE IE IE 1111

   timeuptimeuptimeuptimeup====0000;;;; // // // // Reset timeup flagReset timeup flagReset timeup flagReset timeup flag

   countcountcountcount____1111====0000;;;; // // // // Reset overtime flagReset overtime flagReset overtime flagReset overtime flag

 

  INTCONINTCONINTCONINTCON====0000bbbb01100000011000000110000001100000;;;; // // // // GIE GIE GIE GIE 0000,,,,PEIE PEIE PEIE PEIE 1111,,,,TTTT0000IE IE IE IE 1111,,,,INTE INTE INTE INTE 0000,,,,GPIE GPIE GPIE GPIE 

0000,,,,TTTT0000IF IF IF IF 0000,,,,INTF INTF INTF INTF 0000,,,,GPIF GPIF GPIF GPIF 0000

  TTTT1111CON CON CON CON = = = = 0000bbbb00000001000000010000000100000001;;;; // // // // TTTT1111RUN RUN RUN RUN 1111,,,,TTTT1111CKPS CKPS CKPS CKPS 00000000,,,,TTTT1111OSCDISOSCDISOSCDISOSCDIS,,,,TTTT1111SYNCSYNCSYNCSYNC

1111,,,,TMRTMRTMRTMR1111CS CS CS CS 0000,,,,TMRTMRTMRTMR1111ON ON ON ON 1111

   TMRTMRTMRTMR0000____INPUTINPUTINPUTINPUT====1111;;;; // // // // RBRBRBRB7777 INPUT enable INPUT enable INPUT enable INPUT enable

 }}}}

/* /* /* /* Prescaler value read out by padding pulses  Prescaler value read out by padding pulses  Prescaler value read out by padding pulses  Prescaler value read out by padding pulses  */*/*/*/

 unsigned char getunsigned char getunsigned char getunsigned char get____prespresprespres((((char preschar preschar preschar pres)))){{{{ // // // // GPIOGPIOGPIOGPIO5555 is switch prescaler is switch prescaler is switch prescaler is switch prescaler

paddingpaddingpaddingpadding

    prepreprepre____padpadpadpad====0000;;;; // // // // prespresprespres::::Prescaler valuePrescaler valuePrescaler valuePrescaler value

 tmrtmrtmrtmr0000____valuevaluevaluevalue====TMRTMRTMRTMR0000;;;;

 while while while while ((((TMRTMRTMRTMR0000========tmrtmrtmrtmr0000____valuevaluevaluevalue)))){{{{

    TOGGLETOGGLETOGGLETOGGLE____prespresprespres====1111;;;; // // // // Prescaler counting up Prescaler counting up Prescaler counting up Prescaler counting up 
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until TMWuntil TMWuntil TMWuntil TMW0 0 0 0 incrementincrementincrementincrement

  TOGGLETOGGLETOGGLETOGGLE____pres pres pres pres ====0000;;;;

  prepreprepre____padpadpadpad++++++++;;;;

  }}}}

 returnreturnreturnreturn((((pres pres pres pres - - - - prepreprepre____pad pad pad pad ))));;;;

 }}}}

void interrupt cntvoid interrupt cntvoid interrupt cntvoid interrupt cnt____intintintint((((voidvoidvoidvoid)))){{{{

 GIEGIEGIEGIE====0000;;;;

 ifififif((((TTTT0000IFIFIFIF)))){{{{

    countcountcountcount____1111++++++++;;;; // // // // Timer Timer Timer Timer 0000 overflow occured overflow occured overflow occured overflow occured

  TTTT0000IFIFIFIF====0000;;;;

  GIEGIEGIEGIE====1111;;;;

  }}}}

 ifififif((((TMRTMRTMRTMR1111IFIFIFIF)))){{{{

    TMRTMRTMRTMR0000____INPUTINPUTINPUTINPUT====0000;;;; // // // // RBRBRBRB7777 OUTPUT TMR OUTPUT TMR OUTPUT TMR OUTPUT TMR0000 input  input  input  input 

disabledisabledisabledisable

    timeuptimeuptimeuptimeup====1111;;;; // // // // Gate time overGate time overGate time overGate time over

  TMRTMRTMRTMR1111IF IF IF IF ====0000;;;;

  }}}}

 

 }}}}

void mainvoid mainvoid mainvoid main()()()(){{{{

 unsigned char iunsigned char iunsigned char iunsigned char i, , , , jjjj, , , , zerozerozerozero____supsupsupsup,,,,dispdispdispdisp____data data data data ;;;;

 long decimallong decimallong decimallong decimal;;;;

       PORTA PORTA PORTA PORTA = = = = 0000bbbb00000000000000000000000000000000;;;; // // // // PORT clearPORT clearPORT clearPORT clear

 PORTB PORTB PORTB PORTB = = = = 0000;;;;

   TRISATRISATRISATRISA====0000bbbb11110000111100001111000011110000;;;; // // // // RARARARA0000----RARARARA3333::::data data data data 

RARARARA4444::::TTTT0000CKICKICKICKI,,,,RARARARA5555::::resetresetresetreset,,,,RARARARA6666,,,,7777::::CLOCKCLOCKCLOCKCLOCK

   TRISBTRISBTRISBTRISB====0000bbbb00000000000000000000000000000000;;;; // // // // RBRBRBRB0000;;;;LEDC ENLEDC ENLEDC ENLEDC EN,,,,RBRBRBRB2222::::LED LED LED LED 

RSRSRSRS,,,,RBRBRBRB5555::::MON LEDMON LEDMON LEDMON LED,,,,RBRBRBRB7777::::PRESCALERTOGGLEPRESCALERTOGGLEPRESCALERTOGGLEPRESCALERTOGGLE

               OPTION OPTION OPTION OPTION = = = = 0000bbbb00110101001101010011010100110101;;;; // // // // PORTB pullupPORTB pullupPORTB pullupPORTB pullup,,,,INTEDG INTEDG INTEDG INTEDG 

0000,,,,TOCS TTOCS TTOCS TTOCS T0000CKI CKI CKI CKI 1111,,,,ToSEToSEToSEToSE1111,,,,PSA TIMERPSA TIMERPSA TIMERPSA TIMER0000,,,,1111////64646464

    CMCON CMCON CMCON CMCON = = = = 0000xxxx7777;;;; // // // // COMPALATOR RESETCOMPALATOR RESETCOMPALATOR RESETCOMPALATOR RESET

        INTCONINTCONINTCONINTCON====0000;;;; // // // // INT offINT offINT offINT off

    TTTT1111CON CON CON CON = = = = 0000;;;; // // // // TimerTimerTimerTimer1111 off off off off

   PIRPIRPIRPIR1111 =  =  =  = 0000bbbb00000000000000000000000000000000;;;; // // // // ADIF ADIF ADIF ADIF 0000,,,,RCIF RCIF RCIF RCIF 0000,,,,TXIF TXIF TXIF TXIF 

0000,,,,SSPIF SSPIF SSPIF SSPIF 0000,,,,CCPCCPCCPCCP1111IF IF IF IF 0000,,,,TMRTMRTMRTMR2222IF IF IF IF 0000,,,,TMRTMRTMRTMR1111IF IF IF IF 0000

    MONMONMONMON____LED LED LED LED = = = = 1111;;;; // // // // Montor LED onMontor LED onMontor LED onMontor LED on

    ____delaydelaydelaydelay((((2000200020002000))));;;; // // // // power on timingpower on timingpower on timingpower on timing
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 lcdlcdlcdlcd____initinitinitinit()()()();;;;

    lcdlcdlcdlcd____gotogotogotogoto((((0000))));;;; // // // // select first lineselect first lineselect first lineselect first line

    ####ifdef ACMifdef ACMifdef ACMifdef ACM0802080208020802    // // // // ACMACMACMACM0805080508050805 is  is  is  is 8888 characters  characters  characters  characters ****

2 2 2 2 lineslineslineslines

 lcdlcdlcdlcd____putsputsputsputs("("("("10101010mS MHzmS MHzmS MHzmS MHz")")")");;;;

     ####else else else else // // // // ELSE ELSE ELSE ELSE 16161616 characters  characters  characters  characters * * * * 

2222lineslineslineslines

 lcdlcdlcdlcd____putsputsputsputs("("("("Frequency   GateFrequency   GateFrequency   GateFrequency   Gate")")")");;;;

####endifendifendifendif

 lcdlcdlcdlcd____gotogotogotogoto((((0000xxxx4444CCCC))));;;;

 lcdlcdlcdlcd____putsputsputsputs("("("("10101010mSmSmSmS")")")");;;;

    MONMONMONMON____LED LED LED LED = = = = 0000;;;; // // // // Monitor LED offMonitor LED offMonitor LED offMonitor LED off

    lcdlcdlcdlcd____gotogotogotogoto((((0000xxxx40404040))));;;; // // // // select second lineselect second lineselect second lineselect second line

 ____delaydelaydelaydelay((((200200200200))));;;;

    cntcntcntcnt____setupsetupsetupsetup()()()();;;; // // // // counter initial set upcounter initial set upcounter initial set upcounter initial set up

 ____delaydelaydelaydelay((((10101010))));;;;

 jjjj====0000;;;;

whilewhilewhilewhile((((1111)))){{{{

      GIEGIEGIEGIE====1111;;;; // // // // int enableint enableint enableint enable

     ifififif((((timeuptimeuptimeuptimeup)))){{{{ // // // // wait for gate wait for gate wait for gate wait for gate 

time uptime uptime uptime up

  timeuptimeuptimeuptimeup====0000;;;;

      GIEGIEGIEGIE====0000;;;; // // // // int disableint disableint disableint disable

  readreadreadread____datadatadatadata====2222****8192819281928192*(*(*(*(longlonglonglong)()()()(countcountcountcount____1111))));;;;

  

readreadreadread____datadatadatadata=((=((=((=((longlonglonglong)()()()(tmrtmrtmrtmr0000____valuevaluevaluevalue)*)*)*)*64646464)+()+()+()+(longlonglonglong)()()()(getgetgetget____prespresprespres((((64646464))+))+))+))+readreadreadread____data data data data ;;;;

      // // // // 

((((tmrtmrtmrtmr0000****64646464+(+(+(+(countcountcountcount____1111****64646464****256256256256))+))+))+))+prescalerprescalerprescalerprescaler

  iiii====0000;;;;

  decimal decimal decimal decimal = = = = 100000100000100000100000;;;;

     zerozerozerozero____supsupsupsup====1111;;;; // // // // Zero suppres flagZero suppres flagZero suppres flagZero suppres flag

     lcdlcdlcdlcd____gotogotogotogoto((((0000xxxx41414141))));;;; // // // // Goto Goto Goto Goto 2222nd linend linend linend line

                 whilewhilewhilewhile((((iiii<<<<6666)))){{{{ // // // // 5555digitdigitdigitdigit

   dispdispdispdisp____data data data data = ((= ((= ((= ((charcharcharchar)(()(()(()((readreadreadread____datadatadatadata////decimaldecimaldecimaldecimal))))%10%10%10%10))))))))

| | | | 0000xxxx30303030;;;;

      // // // // Get digit dataGet digit dataGet digit dataGet digit data

     

   ifififif((((((((dispdispdispdisp____datadatadatadata========0000xxxx30303030))))&&&&zerozerozerozero____sup sup sup sup & & & & iiii========0000 ) ) ) ){{{{

     dispdispdispdisp____datadatadatadata====0000xxxx20202020;;;; // // // // zero suppreszero suppreszero suppreszero suppres

    }}}}

    elseelseelseelse{ { { { zerozerozerozero____supsupsupsup====0000;};};};} // // // // zero suppress zero suppress zero suppress zero suppress 

releasereleasereleaserelease
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      // // // // 

    lcdlcdlcdlcd____putchputchputchputch((((dispdispdispdisp____data data data data ))));;;; // // // // Display digitDisplay digitDisplay digitDisplay digit

   decimal decimal decimal decimal = = = = decimal decimal decimal decimal / / / / 10101010; ; ; ; // // // // 10101010---->>>>1111            

           iiii++++++++; ; ; ; 

    ifififif((((iiii========2222)))){{{{lcdlcdlcdlcd____putchputchputchputch( ( ( ( 0000xxxx2222eeee))));};};};} // // // // Display Display Display Display 

DPDPDPDP

   }}}}

     lcdlcdlcdlcd____putsputsputsputs("("("("MHzMHzMHzMHz")")")"); ; ; ;     

  forforforfor((((iiii====126126126126;;;;iiii>>>>0000;;;;iiii++)++)++)++){{{{

   ____delaydelaydelaydelay((((100100100100))));;;;

  }}}}

     cntcntcntcnt____setupsetupsetupsetup()()()();;;; // // // // Gate open CounterGate open CounterGate open CounterGate open Counter

startstartstartstart

  jjjj++++++++;;;;

  MONMONMONMON____LED LED LED LED = (= (= (= (jjjj>>>>>>>>4444))))&&&&0000bbbb1111;;;;

  }}}}

 }}}}

}}}}
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