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

;*Ipbdypoppa pétpnong Oepuokpaciag pe 1o LM335 kot ametkdvion og evdelxrteg

;*ent& tunudtwv (SSD) . *
;* *
Ho Ovoua apxelou : tempSSD.asm *
;* Anuioupyla : OxTdBpLog 2004 *
;*Televtala evnuépwon: Maptioc 2005 *
H Suyypopéac : A.Moapupaplvocg *
;****************************************************************************
#INCLUDE "pl6f877.inc" ; Juunepléiafe 1o apxelo dNAGCewv TOU €meEfeEPYUOTH
;****************************************************************************
;*CONFIG: PUBuLon dLaedpwVv MTAPARETPWY TOU HLKPOEAEYKTH *
;* CP: Code Protect - Ipooctaocia KOS LKO *
;* DEBUG: 1In Circuit Debugger Mode - KoaT1&oToon £KOQOAUATOONG *
;% WRT: FLASH Program Memory Write Enable - Enitpeln eyypopihc otn pviun *
;* CPD: EE Memory Code Protect - Ilpooctacia rOdLKa otTn pvhun EEPROM *
;% LVP: Low Voltage Programing - Ipoypappatloudg ue xounin té&on *
;* BODEN: Brown out Detect Enable *
;* PWRTE: Power up timer Enable *
;* WDT: Watchdog timer *
;* RC_0OSC: RC Oscilator - Tadaviwifg RC *
;* HS 0OSC: High speed crystal Oscilator - ToaAavIwI¢ UYNANG ouxvoIntag *
;* XT OSC: Crystal Oscilator - KpuoToAALXOG TOAXVIWTLHGC *
;* LP OSC: Low Power Crystal Oscilator - TodoviwtAg XaunAng LoxUog *
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__CONFIG h'3DB9'; CP_OFF & DEBUG OFF & WRT ENABLE OFF & CPD OFF

;& LVP ON & BODEN OFF & PWRTE OFF & WDT OFF & XT OSC
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; AnAdoe g Katoaxwpntdv — MetafAntdv ToU TPOoYPAPRATOC
;*****************************************************************************
’

;Kataxwpontéc yia 1n petatponn amd duadlxkd oe BCD

BCD10 equ 0x020 ; Tio tnv omoBAKeUcn TV €RKATOVIAdWV

BCD10 equ 0x021 ; Tia tnv amoBikeuon twv deKAdWVY

BCD1 equ 0x022 ; TLla TNV amoBAKeUon TV PHovAdwv

;AL&QOPO L KATUXWENTEC

ADRES equ 0x023 ; Tia TV amoBHKeUvon TOU AmOTeAEOUATOC TNG peTaTEonng A/D
DELAY equ 0x024 ; Xpnon otn poutiva DELAY500

X DELAY equ 0x025 ; Xpnon otn poutiva X DELAY500
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; Bvapén npoypdupotog

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

ORG 0x0000 ; ©féon tou RESET vector
RESET goto START

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

; Poutiva géunnpétnong & Laxkomv
;*****************************************************************************

ORG 0x0004 ; ©@féon tou Interrupt vector
INTERRUPT goto INTERRUPT
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; ApxLlkomoinon xKataxwentdv Tou c£mnefepyooth. ApxLlkomoinon pov&dac A/D
;*****************************************************************************

START ; POWER ON Reset (Apxl TOU HPOYPAUPATOC)
BANKSEL PORTD ; Emidoyr tufipotoc pviung 0
clrf PORTD ; OL BUpec C,D og rat&otaon Low.
clrf PORTC
movlw B'01000001" ; PoAbL petatponfg:Fosc/8, Evepyonoinon A/D, ...
movwf ADCONO ;... typatoAnUlio and to xovédAL O
BANKSEL TRISD ; Emidoyn tufuoatoc pvAaunce 1 (exel BploxkeTtal o TRISD)
clrf TRISD ; OL BUpec C,D xrabopilovial wg éfodol
clrf TRISC
movlw B'00001111" ; ApLotepn otolxtion, 1 avaloyixky el{ocodocg...
movwf ADCON1 ; ...RA3(=5V) kol RA2(=2.45V) 1d&oelg avapopdg
BANKSEL PORTD ; Emidoyrn tufpotoc pviung 0
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;ALtadLkaoia A/D petatpomning emefepyooiag kol ome lKOVIONG TV HETPHOEWV

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



Loop Dbsf ADCONO, GO ; Evoapén petatponng A/D oto kavdAL 0

Wait btfss PIR1,ADIF ; EAeyX0GC Tng onuoioag oAokAnpwong tng petatponic (ADIF)
goto Wait ; AVOUOVE YL TNV OAOKANPWON TNG UETATPONANC
movf ADRESH,W ; AL&Booce 1o amoTéAeopd TNG UETATEONNAC. . .
movwf ADRES ; ...KOL omoBnkeuocé 1O OTOV KaTaXwentn ADRES
bcf STATUS, C ; MHAENIXMOX C
movlw h'lc’ ;=1
subwf ADRES , F ; | APAIPEXH (ADRES-1C) (dnA d'28'")
btfss STATUS, C ;= (2.73-2.45)*(255/2.55)=28
goto NEGATIVE ; Av o aplOudc eilval apvnt LkOC TAYALVE OTINV KATAAANAN POUT v
movf ADRES,W ; Metapop& tou ADRES otov W
call bin2bcd8 ; KAfjon tng uvmopoutivag petatponig and duaditkd og BCD
; AmeLlkOvLIon dexAdwv
movf BCD10, W ; Av&yvoon tng BCD TLpAc Twv deKAdWV
call Decode ; KAnon vumopouTtivag amoxwd Lxomnoinong
movwf PORTC ; Amelkovion derADwWV
; Amexkdvion povadwv
DISP movf BCD1l, W ; Av&yvoon tng BCD TLpAC TwVv PovAaAdwv
call Decode ; KAnon vumopouTtivag amoxwd Lxomnoinong
movwf PORTD ; Ame kv LIOn povAdwv

movlw h'FF'

call X DELAY500 ; Kabuotépnon péxpel Inv emduevn pétpnon
call X DELAY500 ; ZuvoALlxk& (255*0.5)+3*(165*0.5)=375 msec
call X DELAY500

call X DELAY500

bcf PIR1,ADIF ; ExxoBdplon tng onualoc oAOKANPWONG TNG HETINATPONANC
goto Loop ; EmovédAnyn tncg diradilxraociacg

NEGATIVE
movlw B'11111110"' ; Ameixdévion tou minv '-!
movwf PORTC

movf ADRES, W ; Metapop& tou ADRES otov W

sublw H'FF' ; AVTLOTpOo®n 1OoU aplOuoU:Apaipeon FF-W -> W

addlw H'1' ; npbdbcbeon W+l -> W

movwf ADRES ; petoapopd& otov ADRES

call bin2bcd8 ; KAon tng vmopoutivag petatponng and duadikd og BCD
goto DISP ; H ouvéxeila glival énwg xal otoug 6eT1LkoUQ

;*********************************************************************************
; Decode
; Poutiva oamoxkwdixkomoinong. Evepyomolel Ta aviiotoixoa bit dote va sppaviotel

; Ootov egvdelktn entd tunudtwv o aviiocrtolxog k&Be pop& oplBudC.
;*********************************************************************************

Decode addwf PCL,F
retlw B'10000001" ;ATokwd Lkomo {non tou aptbuou 0
retlw B'11001111" ;Anokwd Lkomoinon tou oaplbuovu 1
retlw B'10010010" ;ATIOK®WO LKoo (non tou aplbuoyd 2
retlw B'10000110" ;ATToK®WO Lkomo lnon tou aplBuolu 3
retlw B'11001100" ;Anokwd Lkomoinon tou aplbuoy 4
retlw B'10100100" ;Anokwd Lkomo {non tou aplLBpold 5
retlw B'11100000" ;ATTokwd Lkomoinon tou aplduou 6
retlw B'10001111" ;ATToK®wO Lkomo {non tou aplbuoy 7
retlw B'10000000" ;Anokwd Lkomoinon tou aplLOuoy 8
retlw B'10001100" ;Anokwd Lkomoinon tou aplLBupovd 9

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

; bin2bcd8

; Poutiva petatpomnic evég 8-bit aplbupol oe 3-yneLo BCD

; Metatpémel 10 meplexduevo 1Tou W Kol anobnkeUel TLG €RKATOVIADEC OTOV
; katoaxwonth BCD100, tic dexddecg otov BCD1O kol TLg povddeg otov BCD1
; M.¥. o apLOudc h'C2'=b'11000010'=d'194"' petatpénetoal oe (01,09,04)
; OnA. 1 exatovidda, 9 dex&deg, 4 povadecg
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bin2bcd8



clrf BCD100 ; Mndévioce TOUC KATAXWPENTECQ TOU Ba ypapel To omoTéAeoud
clrf BCD10 ;

clrf BCD1
bcf STATUS, C ; Mndévioce 1tn onuoia xpatoupévou
EKATONTADES ; Yooy Lopdg €RATOVTIADWV
addlw -.100 ; Apaipegoes pla exatovidda
btfss STATUS,C ; Apvnt kS omoTéAsoua;
goto DEKADES ; AV vol, TéAglwoav ol erAaToviddeg — unoddyloe TLg der&deg
incf BCD100, F ; Av OxL, aUfnoce 1O peTpPNIh €KATOVIADWV. ..
goto EKATONTADES ; ...xol emavéAlafe
DEKADES ; YmoloyLopdg der&dwv
addlw .100 ; Emovépepes tov aplBbud
bcf STATUS, C ; Mndévioce 1n onuaia xpatoupévou
again
addlw -.10 ; Apaipeoe pLa dex&do
btfss STATUS,C ; Apvntlkd OIIOTEAEONA;
goto MONADES ; AV vol, TéAglwooav ol dexrddecg xal pévouv ol povddeg
incf BCD10, F ; Av 6xlL, aUéinoe 10 petpntn dexddwv...
goto again ;... KoL smovéAofe
MONADES
addlw .10 ; Emovépepe 1oV apLlBud
movwf BCD1 ; Exouv peivetr pdévo ol povadeg, ondte AUNOOAKEUCE T LG
return

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

; Poutiva xpovIkAC raBuotépnong
;*****************************************************************************
; H didpxketa gvdc rUkAoU eival 1 psec yia xpUoTtoAro 4MHz

; Fosc = 4MHz

; Cycle time= 1/(Fosc / 4) = 1/[(4*10%6)/ 4] = lusec
;******;**********************************************************************
; Delay time = ((DELAY value * 3) + 4) * Cycle time

; DELAY value (Delay time - (4 * Cycle time)) / (3 * Cycle time)

; m.X. (ylo xpUotoAio 4MHz)

; Delay time = ((32 * 3) + 4) * lusec
; = 100usec

; DELAY value = (500usec - 4) / 3

; = 165.33

; = 165

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

; Poutiva DELAY500 : Kabuotépnon 500 usec

; Poutiva X DELAY500 : Kobuotépnon X*500 usec, émou X eival 1o mepLexduevo tou W
;

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

DELAY500 movlw D'165' ; +1 1 cycle
movwf DELAY ; +2 1 cycle
DELAY500_ LOOP decfsz DELAY, F ; step 1 1 cycle
goto DELAY500 LOOP ; step 2 2 cycles
DELAY500 END return ; 13 2 cycles
X DELAY500 movwf X DELAY ;o o+l 1 cycle
X DELAY500 LOOP call DELAY500 ; stepl wait 500usec
decfsz X DELAY, F ; step2 1 cycle
goto X DELAY500 LOOP ; step3 2 cycles
X DELAY500 END return ;2 2 cycles

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

END ; TéAOG TOU TPOypAupaToc



