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/*/*/*/*

lowlevel delay routineslowlevel delay routineslowlevel delay routineslowlevel delay routines

Designed by Shane Tolmie of KeyGhost corporationDesigned by Shane Tolmie of KeyGhost corporationDesigned by Shane Tolmie of KeyGhost corporationDesigned by Shane Tolmie of KeyGhost corporation.  .  .  .  Freely Freely Freely Freely 

distributabledistributabledistributabledistributable....

Questions and comments to shaneQuestions and comments to shaneQuestions and comments to shaneQuestions and comments to shane@@@@keyghostkeyghostkeyghostkeyghost....comcomcomcom

Want to see Want to see Want to see Want to see 4444Mb of HiMb of HiMb of HiMb of Hi----Tech C FAQ and sample source codeTech C FAQ and sample source codeTech C FAQ and sample source codeTech C FAQ and sample source code? ? ? ? 

httphttphttphttp://://://://wwwwwwwwwwww....keyghostkeyghostkeyghostkeyghost....comcomcomcom////htpichtpichtpichtpic

((((also has tiny device to record keystrokes in hardware on PCalso has tiny device to record keystrokes in hardware on PCalso has tiny device to record keystrokes in hardware on PCalso has tiny device to record keystrokes in hardware on PC))))

For Microchip For Microchip For Microchip For Microchip 12121212CCCC67676767xxxx, , , , 16161616CCCC7777xxxx, , , , 16161616FFFF87878787x and Hix and Hix and Hix and Hi----Tech CTech CTech CTech C

Example CExample CExample CExample C::::

####define PICdefine PICdefine PICdefine PIC____CLK CLK CLK CLK 8000000800000080000008000000

####include include include include """"delaydelaydelaydelay....hhhh""""

unsigned int timeoutunsigned int timeoutunsigned int timeoutunsigned int timeout____intintintint, , , , timeouttimeouttimeouttimeout____charcharcharchar;;;;

timeouttimeouttimeouttimeout____charcharcharchar====timeouttimeouttimeouttimeout____charcharcharchar____usususus((((1147114711471147))));;;;

whilewhilewhilewhile((((timeouttimeouttimeouttimeout____charcharcharchar-- -- -- -- && && && && ((((RARARARA1111========0000))))))));  ;  ;  ;  ////////wait up to wait up to wait up to wait up to 1147114711471147us for port RAus for port RAus for port RAus for port RA1111

to go highto go highto go highto go high

        //  -     //  -     //  -     //  - this is the max timeoutthis is the max timeoutthis is the max timeoutthis is the max timeout

timeouttimeouttimeouttimeout____intintintint====timeouttimeouttimeouttimeout____intintintint____usususus((((491512491512491512491512))));;;;

whilewhilewhilewhile((((timeouttimeouttimeouttimeout____intintintint-- -- -- -- && && && && ((((RARARARA1111========0000))))))));   ;   ;   ;   ////////wait up to wait up to wait up to wait up to 491512491512491512491512us for port us for port us for port us for port 

RARARARA1 1 1 1 to go highto go highto go highto go high

        //  -     //  -     //  -     //  - this is the max timeoutthis is the max timeoutthis is the max timeoutthis is the max timeout

dlydlydlydly250250250250nnnn;      ;      ;      ;      ////////delay delay delay delay 250250250250nsnsnsns

dlydlydlydly1111uuuu;        ;        ;        ;        ////////delay delay delay delay 1111usususus

DelayUsDelayUsDelayUsDelayUs((((40404040))));  ;  ;  ;  ////////do not do DelayUsdo not do DelayUsdo not do DelayUsdo not do DelayUs((((0000) ) ) ) or else it bombs or else it bombs or else it bombs or else it bombs :):):):)

DelayUsDelayUsDelayUsDelayUs((((255255255255)))); ; ; ; ////////maxmaxmaxmax

*/*/*/*/

####ifndef ifndef ifndef ifndef ________DELAYDELAYDELAYDELAY____HHHH

####define define define define ________DELAYDELAYDELAYDELAY____HHHH

####define PICdefine PICdefine PICdefine PIC____CLK CLK CLK CLK 4000000400000040000004000000

unsigned char delayusunsigned char delayusunsigned char delayusunsigned char delayus____variablevariablevariablevariable;;;;

####if if if if ((((PICPICPICPIC____CLK CLK CLK CLK == == == == 4000000400000040000004000000) ) ) ) || || || || ((((PICPICPICPIC____CLK CLK CLK CLK == == == == 3686400368640036864003686400) //) //) //) //3686400 3686400 3686400 3686400 is not is not is not is not 

entirely accurateentirely accurateentirely accurateentirely accurate, , , , but it worksbut it worksbut it worksbut it works

 ####define dlydefine dlydefine dlydefine dly125125125125n please removen please removen please removen please remove; ; ; ; for for for for 32323232MhzMhzMhzMhz+ + + + onlyonlyonlyonly
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 ####define dlydefine dlydefine dlydefine dly250250250250n please removen please removen please removen please remove; ; ; ; for for for for 16161616MhzMhzMhzMhz+ + + + onlyonlyonlyonly

 ####define dlydefine dlydefine dlydefine dly500500500500n please removen please removen please removen please remove; ; ; ; for for for for 8888MhzMhzMhzMhz+ + + + onlyonlyonlyonly

 ####define dlydefine dlydefine dlydefine dly1111u asmu asmu asmu asm("("("("nopnopnopnop")")")")

 ####define dlydefine dlydefine dlydefine dly2222u dlyu dlyu dlyu dly1111uuuu;;;;dlydlydlydly1111uuuu

####elif elif elif elif ((((PICPICPICPIC____CLK CLK CLK CLK == == == == 8000000800000080000008000000))))

 ####define dlydefine dlydefine dlydefine dly125125125125n please removen please removen please removen please remove; ; ; ; for for for for 32323232MhzMhzMhzMhz+ + + + onlyonlyonlyonly

 ####define dlydefine dlydefine dlydefine dly250250250250n please removen please removen please removen please remove; ; ; ; for for for for 16161616MhzMhzMhzMhz+ + + + onlyonlyonlyonly

 ####define dlydefine dlydefine dlydefine dly500500500500n asmn asmn asmn asm("("("("nopnopnopnop")")")")

 ####define dlydefine dlydefine dlydefine dly1111u dlyu dlyu dlyu dly500500500500nnnn;;;;dlydlydlydly500500500500nnnn

 ####define dlydefine dlydefine dlydefine dly2222u dlyu dlyu dlyu dly1111uuuu;;;;dlydlydlydly1111uuuu

####elif elif elif elif ( (( (( (( (PICPICPICPIC____CLK CLK CLK CLK == == == == 16000000160000001600000016000000) ) ) ) || || || || ((((PICPICPICPIC____CLK CLK CLK CLK == == == == 16257000162570001625700016257000) )) )) )) )

 ####define dlydefine dlydefine dlydefine dly125125125125n please removen please removen please removen please remove; ; ; ; for for for for 32323232MhzMhzMhzMhz+ + + + onlyonlyonlyonly

 ####define dlydefine dlydefine dlydefine dly250250250250n asmn asmn asmn asm("("("("nopnopnopnop")")")")

 ####define dlydefine dlydefine dlydefine dly500500500500n dlyn dlyn dlyn dly250250250250nnnn;;;;dlydlydlydly250250250250nnnn

 ####define dlydefine dlydefine dlydefine dly1111u dlyu dlyu dlyu dly500500500500nnnn;;;;dlydlydlydly500500500500nnnn

 ####define dlydefine dlydefine dlydefine dly2222u dlyu dlyu dlyu dly1111uuuu;;;;dlydlydlydly1111uuuu

####elif elif elif elif ((((PICPICPICPIC____CLK CLK CLK CLK == == == == 20000000200000002000000020000000))))

 ####define dlydefine dlydefine dlydefine dly200200200200n asmn asmn asmn asm("("("("nopnopnopnop")")")")

 ####define dlydefine dlydefine dlydefine dly400400400400n dlyn dlyn dlyn dly250250250250nnnn;;;;dlydlydlydly250250250250nnnn

 ####define dlydefine dlydefine dlydefine dly2222u dlyu dlyu dlyu dly400400400400nnnn;;;;dlydlydlydly400400400400nnnn;;;;dlydlydlydly400400400400nnnn;;;;dlydlydlydly400400400400nnnn;;;;dlydlydlydly400400400400nnnn

####elif elif elif elif ((((PICPICPICPIC____CLK CLK CLK CLK == == == == 32000000320000003200000032000000))))

 ####define dlydefine dlydefine dlydefine dly125125125125n asmn asmn asmn asm("("("("nopnopnopnop")")")")

 ####define dlydefine dlydefine dlydefine dly250250250250n dlyn dlyn dlyn dly125125125125nnnn;;;;dlydlydlydly125125125125nnnn

 ####define dlydefine dlydefine dlydefine dly500500500500n dlyn dlyn dlyn dly250250250250nnnn;;;;dlydlydlydly250250250250nnnn

 ####define dlydefine dlydefine dlydefine dly1111u dlyu dlyu dlyu dly500500500500nnnn;;;;dlydlydlydly500500500500nnnn

 ####define dlydefine dlydefine dlydefine dly2222u dlyu dlyu dlyu dly1111uuuu;;;;dlydlydlydly1111uuuu

####elseelseelseelse

 ####error please define picerror please define picerror please define picerror please define pic____clk correctlyclk correctlyclk correctlyclk correctly

####endifendifendifendif

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

////////delay routinedelay routinedelay routinedelay routine

####if PICif PICif PICif PIC____CLK CLK CLK CLK == == == == 4000000 4000000 4000000 4000000 || || || || ((((PICPICPICPIC____CLK CLK CLK CLK == == == == 3686400368640036864003686400) //) //) //) //3686400 3686400 3686400 3686400 is not is not is not is not 

entirely accurateentirely accurateentirely accurateentirely accurate, , , , but it worksbut it worksbut it worksbut it works

 ####define DelayDivisor define DelayDivisor define DelayDivisor define DelayDivisor 4444

 ####define WaitFordefine WaitFordefine WaitFordefine WaitFor1111Us asmUs asmUs asmUs asm("("("("nopnopnopnop")")")")

 ####define Jumpback asmdefine Jumpback asmdefine Jumpback asmdefine Jumpback asm("("("("goto goto goto goto $ $ $ $ - - - - 2222")")")")

####elif PICelif PICelif PICelif PIC____CLK CLK CLK CLK == == == == 8000000800000080000008000000

 ####define DelayDivisor define DelayDivisor define DelayDivisor define DelayDivisor 2222

 ####define WaitFordefine WaitFordefine WaitFordefine WaitFor1111Us asmUs asmUs asmUs asm("("("("nopnopnopnop")")")")

 ####define Jumpback asmdefine Jumpback asmdefine Jumpback asmdefine Jumpback asm("("("("goto goto goto goto $ $ $ $ - - - - 2222")")")")

####elif elif elif elif ( (( (( (( (PICPICPICPIC____CLK CLK CLK CLK == == == == 16000000160000001600000016000000) ) ) ) || || || || ((((PICPICPICPIC____CLKCLKCLKCLK========16257000162570001625700016257000) )) )) )) )

 ####define DelayDivisor define DelayDivisor define DelayDivisor define DelayDivisor 1111

 ####define WaitFordefine WaitFordefine WaitFordefine WaitFor1111Us asmUs asmUs asmUs asm("("("("nopnopnopnop")")")")

 ####define Jumpback asmdefine Jumpback asmdefine Jumpback asmdefine Jumpback asm("("("("goto goto goto goto $ $ $ $ - - - - 2222")")")")

####elif PICelif PICelif PICelif PIC____CLK CLK CLK CLK == == == == 20000000200000002000000020000000

 ####define DelayDivisor define DelayDivisor define DelayDivisor define DelayDivisor 1111
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 ####define WaitFordefine WaitFordefine WaitFordefine WaitFor1111Us asmUs asmUs asmUs asm("("("("nopnopnopnop")")")")

  ####define WaitFordefine WaitFordefine WaitFordefine WaitFor1111Us asmUs asmUs asmUs asm("("("("nopnopnopnop")")")")

 ####define Jumpback asmdefine Jumpback asmdefine Jumpback asmdefine Jumpback asm("("("("goto goto goto goto $ $ $ $ - - - - 2222")")")")

####elif PICelif PICelif PICelif PIC____CLK CLK CLK CLK == == == == 32000000320000003200000032000000

 ####define DelayDivisor define DelayDivisor define DelayDivisor define DelayDivisor 1111

 ####define WaitFordefine WaitFordefine WaitFordefine WaitFor1111Us asmUs asmUs asmUs asm("("("("nopnopnopnop")")")"); ; ; ; asmasmasmasm("("("("nopnopnopnop")")")"); ; ; ; asmasmasmasm("("("("nopnopnopnop")")")"); ; ; ; 

asmasmasmasm("("("("nopnopnopnop")")")"); ; ; ; asmasmasmasm("("("("nopnopnopnop")")")")

 ####define Jumpback asmdefine Jumpback asmdefine Jumpback asmdefine Jumpback asm("("("("goto goto goto goto $ $ $ $ - - - - 6666")")")")

####elseelseelseelse

 ####error please define picerror please define picerror please define picerror please define pic____clk correctlyclk correctlyclk correctlyclk correctly

####endifendifendifendif

####define DelayUsdefine DelayUsdefine DelayUsdefine DelayUs((((xxxx) ) ) ) { \{ \{ \{ \

   delayusdelayusdelayusdelayus____variablevariablevariablevariable=(=(=(=(unsigned unsigned unsigned unsigned 

charcharcharchar)()()()(xxxx////DelayDivisorDelayDivisorDelayDivisorDelayDivisor)))); \; \; \; \

   WaitForWaitForWaitForWaitFor1111UsUsUsUs; } \; } \; } \; } \

   asmasmasmasm("("("("decfsz decfsz decfsz decfsz ____delayusdelayusdelayusdelayus____variablevariablevariablevariable,,,,ffff")")")"); \; \; \; \

   JumpbackJumpbackJumpbackJumpback;;;;

/*/*/*/*

timeoutstimeoutstimeoutstimeouts::::

C code for testing with intsC code for testing with intsC code for testing with intsC code for testing with ints::::

   unsigned int timeoutunsigned int timeoutunsigned int timeoutunsigned int timeout;;;;

   timeouttimeouttimeouttimeout====4000400040004000;;;;

   PORTPORTPORTPORT____DIRECTIONDIRECTIONDIRECTIONDIRECTION====OUTPUTOUTPUTOUTPUTOUTPUT;;;;

   whilewhilewhilewhile((((1111))))

   {{{{

    PORTPORTPORTPORT====1111;;;;

    timeouttimeouttimeouttimeout====8000800080008000;;;;

     whilewhilewhilewhile((((timeouttimeouttimeouttimeout-- -- -- -- >>>>= = = = 1111))));;;; ////////60606060ms ms ms ms @ @ @ @ 

8888MhzMhzMhzMhz, , , , opt onopt onopt onopt on, , , , 72727272ms ms ms ms @ @ @ @ 8888MhzMhzMhzMhz, , , , opt offopt offopt offopt off

    PORTPORTPORTPORT====0000;;;;

   }}}}

   Time takenTime takenTime takenTime taken:::: optimisations onoptimisations onoptimisations onoptimisations on:::: 16161616cyccyccyccyc////number loopnumber loopnumber loopnumber loop, , , , 

8888us us us us @ @ @ @ 8888MhzMhzMhzMhz

     optimisations offoptimisations offoptimisations offoptimisations off:::: 18181818cyccyccyccyc////numbernumbernumbernumber

looplooplooploop, , , , 9999us us us us @ @ @ @ 8888MhzMhzMhzMhz

    with extra check iewith extra check iewith extra check iewith extra check ie:::: && && && && ((((RBRBRBRB7777========1111)))), , , , 

++++3333cyccyccyccyc////number loopnumber loopnumber loopnumber loop, , , , ++++1111....5555us us us us @ @ @ @ 8888MhzMhzMhzMhz

C code for testing with charsC code for testing with charsC code for testing with charsC code for testing with chars::::

   similar to abovesimilar to abovesimilar to abovesimilar to above
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   Time takenTime takenTime takenTime taken:::: optimisations onoptimisations onoptimisations onoptimisations on:::: 9999cyccyccyccyc////number loopnumber loopnumber loopnumber loop, , , , 

4444....5555us us us us @ @ @ @ 8888MhzMhzMhzMhz

    with extra check iewith extra check iewith extra check iewith extra check ie:::: && && && && ((((RBRBRBRB7777========1111)))), , , , 

++++3333cyccyccyccyc////number loopnumber loopnumber loopnumber loop, , , , ++++1111....5555us us us us @ @ @ @ 8888MhzMhzMhzMhz

 FormulaFormulaFormulaFormula:::: rough timeout value rough timeout value rough timeout value rough timeout value = (= (= (= (<<<<us desiredus desiredus desiredus desired>>>>////<<<<cycles per cycles per cycles per cycles per 

looplooplooploop>>>>) * () * () * () * (PICPICPICPIC____CLKCLKCLKCLK////4444....0000))))

  To useTo useTo useTo use:::: ////////for max  timeout of for max  timeout of for max  timeout of for max  timeout of 1147114711471147us us us us @ @ @ @ 8888MhzMhzMhzMhz

     ####define LOOPdefine LOOPdefine LOOPdefine LOOP____CYCLESCYCLESCYCLESCYCLES____CHARCHARCHARCHAR 9999

   ////////how many cycles per loophow many cycles per loophow many cycles per loophow many cycles per loop, , , , optimizations onoptimizations onoptimizations onoptimizations on

    ####define timeoutdefine timeoutdefine timeoutdefine timeout____charcharcharchar____usususus((((xxxx)))) ((((unsigned unsigned unsigned unsigned 

charcharcharchar)(()(()(()((xxxx////LOOPLOOPLOOPLOOP____CYCLESCYCLESCYCLESCYCLES____CHARCHARCHARCHAR)*()*()*()*(PICPICPICPIC____CLKCLKCLKCLK////4444....0000))))))))

   unsigned char timeoutunsigned char timeoutunsigned char timeoutunsigned char timeout;;;;

     timeouttimeouttimeouttimeout====timeouttimeouttimeouttimeout____charcharcharchar____usususus((((1147114711471147))));;;;

   ////////max timeout allowed max timeout allowed max timeout allowed max timeout allowed @ @ @ @ 8888MhzMhzMhzMhz, , , , 573573573573us us us us @ @ @ @ 16161616MhzMhzMhzMhz

   whilewhilewhilewhile((((((((timeouttimeouttimeouttimeout-- -- -- -- >>>>= = = = 1111) ) ) ) && && && && ((((<<<<extra extra extra extra 

 conditionconditionconditioncondition>>>>))))))));;;; ////////waitwaitwaitwait

  To useTo useTo useTo use:::: ////////for max for max for max for max 491512491512491512491512usususus, , , , half sec timeout half sec timeout half sec timeout half sec timeout @ @ @ @ 8888MhzMhzMhzMhz

      ####define LOOPdefine LOOPdefine LOOPdefine LOOP____CYCLESCYCLESCYCLESCYCLES____INTINTINTINT 16161616

   ////////how many cycles per loophow many cycles per loophow many cycles per loophow many cycles per loop, , , , optimizations onoptimizations onoptimizations onoptimizations on

    ####define timeoutdefine timeoutdefine timeoutdefine timeout____intintintint____usususus((((xxxx)))) ((((unsigned unsigned unsigned unsigned 

intintintint)(()(()(()((xxxx+/+/+/+/LOOPLOOPLOOPLOOP____CYCLESCYCLESCYCLESCYCLES____INTINTINTINT)*()*()*()*(PICPICPICPIC____CLKCLKCLKCLK////4444....0000))))))))

   unsigned int timeoutunsigned int timeoutunsigned int timeoutunsigned int timeout;;;;

     timeouttimeouttimeouttimeout====timeouttimeouttimeouttimeout____intintintint____usususus((((491512491512491512491512))));;;;

   ////////max timeout allowed max timeout allowed max timeout allowed max timeout allowed @ @ @ @ 8888MhzMhzMhzMhz

   whilewhilewhilewhile((((((((timeouttimeouttimeouttimeout-- -- -- -- >>>>= = = = 1111) ) ) ) && && && && ((((<<<<extra extra extra extra 

 conditionconditionconditioncondition>>>>))))))));;;; ////////waitwaitwaitwait

*/*/*/*/

     ####define LOOPdefine LOOPdefine LOOPdefine LOOP____CYCLESCYCLESCYCLESCYCLES____CHARCHARCHARCHAR 9999

  ////////how many cycles per loophow many cycles per loophow many cycles per loophow many cycles per loop, , , , optimizations onoptimizations onoptimizations onoptimizations on

 ####define timeoutdefine timeoutdefine timeoutdefine timeout____charcharcharchar____usususus((((xxxx)))) ((((unsigned unsigned unsigned unsigned 

charcharcharchar)(()(()(()((xxxx////LOOPLOOPLOOPLOOP____CYCLESCYCLESCYCLESCYCLES____CHARCHARCHARCHAR)*()*()*()*(PICPICPICPIC____CLKCLKCLKCLK////4000000400000040000004000000....0000))))))))

      ####define LOOPdefine LOOPdefine LOOPdefine LOOP____CYCLESCYCLESCYCLESCYCLES____INTINTINTINT 16161616

  ////////how many cycles per loophow many cycles per loophow many cycles per loophow many cycles per loop, , , , optimizations onoptimizations onoptimizations onoptimizations on

 ####define timeoutdefine timeoutdefine timeoutdefine timeout____intintintint____usususus((((xxxx)))) ((((unsigned unsigned unsigned unsigned 

intintintint)(()(()(()((xxxx////LOOPLOOPLOOPLOOP____CYCLESCYCLESCYCLESCYCLES____INTINTINTINT)*()*()*()*(PICPICPICPIC____CLKCLKCLKCLK////4000000400000040000004000000....0000))))))))

####endifendifendifendif
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