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* k%

09: 30 27/01/05

khkkkhhkkhkkhhkkhhkkhhkkhhhkkhhkhhhkkhhhkkhhkhhhkkhhkhdhhkkhhhkdhkkhhhkkhhkhk hkkhhhkk hkkhk hkkhhkk kkhhkkk kkk kk k*k* k%%

* k%

* k%

* k%

* k%

pgn2005V2. s

projet 2005

version 68hcll

programme conpl et du controleur pH/ conductivite

khkkkhhkkhkkhhkkhhkhkk hkkhhhkkhhkhhhkkhhkd hkhhhkkhhkhdhhkkhhhkdhkhhhkkhhkd hkkhhhkk hkkhk hkkhhkk kkhhkkk kkk kk kkx* k%%

khkkkhkkhkkhkkhhkkk kkhhkk kkhkhkk kk**%x

*

etiquettes

khkkkhkkhkkhkkhhkkk kkhhkk kkhkhkk kk**%x

* a nodifier selon votre pc
* idemet attention au vecteur d' it a ne pas

debram equ $2000
pile equ $6f f f
vectitl equ $7f db * vecteur IT
tocl equ $1016
t mek1 equ $1022
tflgl equ $1023

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhdhhkkhhhkkhhkkhhhkkhhkhkhhkkhhkk hkkhhhkk hkkk kk hkkk* kkkkx* k*x*%*%

* decl aration des peripheriques d entree/sortie paralleles

khkkkhhkkhkkhhkkhhkhkk hkkhhhkkhhkhhhkkhhkhdhhkkhhkkhhkkhhhkkhhkhk hkkhhkkhhkkhhkk hkkhk kk hkk* kk k kkx*k*x*%*%

porta equ $1000

porth equ $1004

portc equ $1003

porte equ $100a

ddrc equ $1007

pact | equ $1026

dln nem equ $40 R R R R R R R R

din_can equ $20 * masques *
mencan equ $10 * *
hdat a equ $08 * port A *
dout equ $02 R R R R R R R

Cdeponpe equ $80 EE R R R R R R R

sel gan equ $20 * masques *
sel gantl equ $10 * *
par anrt ap equ $04 * *
e_aff equ $02 * port C *
rs_aff equ $01 EE R R R R R R R

t_clav equ $08 * masque port E ¥

khkkkhhkkhkkhhkkhhkhkk hkkhhkkk hkkhkk kkhhkkk kkhkhkkk kk**%x

* vecteur d'interuption timerl

ER R R R I I R I I I
org vectitl
j mp spinterl

khkkkhhkkhkkhkkhhkkhkk kkhhkkk hkkhhkkk kk*

* debut du prog en RAM

khkkkhhkkhkkhkkhhkkhkk kkhhkkk hkkhhkkk kk*

org
jmp

debram
prog

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkk hkhhhkkhhkkhhhkkhhkk hkkhhkk hkkhk kk hkkkk kk kk*k*x%

* texte a afficher
* (tabl e de caracteres)

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkk hkhhhkkhhkkhhhkkhhkk hkkhhkk hkkhk kk hkkkk kk kk*k*x%

* texte préesentation projet 2005

R S I R I O

t xt pres fcc "control eur pH'
fcb $00
fcc "conductivite"
fcb $00

* texte tenpérature

R S I R I O

ttenp fcb $00

fcc " TEMP ="
ttenpr fcb $20, $20, $20
ttenmp2 fcc o

ecraser



ttempr2 fcb

$20
fcb
fcc
fcb

$20, $DF

C
$00

* texte étal onnage tenpérature

R S I R I O

tetaltl

tetalt2

* texte conductivite

fcc
fcb
fcc
fcb
fcc
fcb
fcb

*affi chage synbole °C

"Et al onnage sonde"

$00

"tenperature”

$00

"Et al onnage tenp"

$00
$00

R S I R I O

textco
tvco

* texte étal onnage conductivite

fcc
fcb
fcb
fcc
fcb
fcb

" COND =

$20, $20, $20, $20, $20

$20, $E4

g
$00
$00

*affi chage synbol e uS

R S R I O

tetalcl

tetalc2

tetal c3

* texte ph

kkhkkkhhkkk kkhhkk hkkhkk kkhkhkkk kk*k*%x

t ext ph
tvph
t ph2
t dph

* texte étal onnage ph

kkhkkkhhkkk kkhhkk hkkhkk kkhkhkkk kk*k*%x

tetal phl

tet al ph2

tetal ph3

tetal ph4

t et al ph5

kkhkkkhhkkk kkhhkk hkkhkk kkhkhkkk kk*k*%x

* variables d' affi

kkhkkkhhkkk kkhhkk hkkhkk kkhkhkkk kk*k*%x

nbaf f
adr _t xt

chifb
chif4
chif3
chif2

fcc
fcb
fcc
fcb
fcb
fcc
fcb
fcb
fcc
fcb

fcc
fcb
fcc
fcb
fcb
fcb

fcc
fcb
fcc
fcb
fcc
fcb
fcc
fcb
fcc
fcb
fcc
fcb
fcc
fcb
fcb
fcc
fcb
fcb

rmb
rmb

rmb
rmb
rmb
rmb

"Et al onnage sonde"

$00

"conductivite"

$00
$00

"Et al onnage coefc"

$00
$00

"Et al onnage coeft”

$00

kkhkkkkkhkkkkhkkk*%k

pH

$20, $20, $20

$20
$00
$00

kkhkkkkkhkkkkhkkk*%k

"Et al onnage”

$00

"sonde pH"

$00

"solution pH 7.00"

$00

"moi ns plus val”

$00

"solution pH 9.00"

$00

"moi ns plus val”

$00

$00
$00

$00
$00

kkkkkkkkk*k

chage

kkkkkkkkk*k

NN

NNNN

* Xk

* % ok F

SCOL1"

SCL2"

sauvegarde du nb a afficher
poi nteur du texte au format nonbre

equi val ent bcd du nonbre a afficher
equi val ent bcd du nonbre a afficher



157:
158:
159:
160:

162:
163:

165:
166:

168:
169:

171:
172:
173:
174:
175:
176:
177:
178:
179:
180:
181:
182:
183:
184:
185:
186:
187:
188:
189:
190:

192:
193:

195:
196:

198:
199:

201:
202:
203:
204:
205:

207:
208:

210:
211:
212:
213:
214:
215:
216:
217:
218:
219:
220:
221:
222:
223:
224:
225:
226:
227:
228:
229:
230:
231:
232:
233:
234:

equi val ent ascii du nonbre a afficher
equi val ent ascii du nonbre a afficher

* % ok X F

equi val ent bcd du dizienme a afficher
equi val ent ascii du dizienme a afficher
sauvegarde du nb a afficher

poi nteur du texte au format nonbre

* % ok F

chif1 rnb 2
achi f5 rnb 1
achi f4 r 1
achi f3 rnb 1
achi f2 rnb 1
achif1l rnb 1
chi f3D rnb 2
achi f 3D r 1
nbaf f D rnb 2
adr _txD rmb 2

EIE R I I I I I I I I I I I I I O
* vari abl es de gestion
EIE R I I I I I I I I I I I I I O
conpt e rnb 1
result rnb 2
menu rnb 1
noyenne rnb 2
*variabl es gestion tinmer

bti mer rnb 1
valth rnb 2
val tl rnb 2
*vari abl es gestion nmenoire
adeprom rnb 1
cpt para rnb 1
donnee rnb 2

* vari abl es touches

du cl avi er

*tenpérature
*conductivite
*conductivite
*gestion seui
*gestion seui
*gestion seui

de | a tenpérature

du ph

seui | rmb 1
phcond rmb 1
etal tenp rmb 1
et al ph rmb 1
etal cond rmb 1
noi ns rmb 1
pl us rmb 1
val rmb 1
*paranetres de fonctionnenent
pente rmb 2
phO rmb 2
t enpe rmb 2
fctenp rmb 2
coeft rmb 2
coefc rmb 2
vseui | rmb 2
znseui | rmb 2
sseui | rmb 2
* variabl es pour |e calcul
si gnetenp rmb 1
vt enp rmb 1
dt emp rmb 1
restenp rmb 2
t enpnes rmb 2
* variabl es pour |e calcul
buf f r mb 2
quobuf f 1 rmb 2
respha rmb 2
resphb rmb 2
pha rmb 1
phb rmb 1
phmes rmb 2
resph rmb 2
vph rmb 1
dph rmb 1
sol ph rmb 1
vsol ph rmb 2
dsol ph rmb 2
var ph rmb 2
phcor rmb 2

- 0 tenperature positive, $FF negative
* Partie entiere de la tenperature ( va

absol ue)



261:
262:
263:
264:
265:
266:
267:
268:
269:
270:
271:
272:
273:
274:
275:
276:
277:
278:
279:
280:
281:
282:
283:
284:
285:
286:
287:
288:
289:
290:
291:
292:
293:
294:
295:
296:
297:
298:
299:
300:
301:
302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:

*variabl es pour le calcu

P NNNN

de la conductivite

* Variabl es pour routine de nultiplication

10 *

* Vari abl es pour routine de divisi
*

rescond rmb
condm rmb
condc rmb
tcalc rmb
game rnmb
cal 16x16 rmb
quoMsB rnmb
quoLSB rnmb
reste_di vM rmb
reste_divL rmb
di vi sMSB rnb
di vi sLSB rnb
di vi dVsB rmb
di vi dLSB rnb

NNNNNNNDN
*

Modi fié par mul 16_16

on

Modi fi e par div32_16

Modi fié par div32_16 (4)

Non nodifié par div32_16 (8)
Modi fié par div32_16 (12)

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkkhhkdhhkkhhhkkhhkhhhkkhhkhkkhhkkhhkkk hkkhhkk hkkk kkhhkkkk kkk kkx* k*x*%*%

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkkhhhkkhhkhhhkkhhkhhhkhhkk hkkhhkkkhhkhhhkkhhkhkk hkkhhkk hkkhhkk hkkk kkhhkkk* kk k kx*k*x*%*%

* k%

FrE programme principa

* k%

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkkhhkdhhkkhhhkkhhkhhhkkhhkhkkhhkkhhkkk hkkhhkk hkkk kkhhkkkk kkk kkx* k*x*%*%

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkhhkd hkkhhkkhhkhhhkkhhkhkk hkkhhkkk hkkhhkk hkkk kk hkkkk kk kkx* k*x*%*%

prog

retour

| ds
I dy
sr
sr
sr
sr
sr
sr
sr
sr
sr
sr
sr
sr
sr
sr
br a

#pil e
#$1000
init

| ect nem

I ec_cl avier

ges_nenu
| cant

cal tenp
afftenmp
choi xgam
| canp
cal _ph
af f ph

af f cond
ges_seui
envph
retour

initialisation de |'adresse de pile
Y = adresse de base des B(R)SET ou B(R)CLR

| ecture et gestion du clavier

gestion du nenu

| ancenent conversion de TenpAna

cal cul de la tenperature

af fichage de | a tenperature

choi x game, conversion de CondAna, cal cu
| ancement conversi on PhAna

cal cul du pH

af fi chage du pH

af fichage de | a conductivite

gestion du seuil pH

envoi e du pH par |a boucle de courant

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkhhkhkkhhkkhhhkkhhkkhhhkkhhkhkkhhkkhhkkk hkkhhkk hkkk kkhhkk* kk k kkx*k*x*%*%

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkhhkdhhkkhhhkkhhkhhhkkhhkhkk hkkhhkkk hkkhhkk hkkk kkhhkkk* kk k kkx*k*x*%*%

* k%

*E liste des sous-progranmmes

* k%

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkhhkhkkhhkkhhhkkhhkkhhhkkhhkhkkhhkkhhkkk hkkhhkk hkkk kkhhkk* kk k kkx*k*x*%*%

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkhhkdhhkkhhhkkhhkhhhkkhhkhkk hkkhhkkk hkkhhkk hkkk kkhhkkk* kk k kkx*k*x*%*%

khkkkhhkkhkkhhkkhhkkhhkkhhhkkhhkhhhkhhhkkhhkkhhhkkhhkhhhkhhhkdhkhhhkkhhkhkhhkkhhkk hkkhhhkkhhkkk kk hkk* kk k k* k*x**x*%

* k%

FrE SProgs d'initialisation

* k%

port C/ sorties/variabl es/ af fi chage

khkkkhhkkhkkhhkkhhkkhhkhhhkkhhkhhhkhhhkkhhkkhhhkkhhkhhhkkhhhkkhhkhhhkkhhkhkhhkkhhkd hkkhhhkkhhkk kkhhkkk kkk k* k*x**x*%

R S S S R O S

* initialisation du systene
a, ddrc, port B, ganme, seui | , phcond, et al t enp, et al ph, et al cond, noi ns, pl us, va

R S S S R O S

*E: - S - nodif:

init

jsr
jsr
jsr
jsr
jsr
jsr
clr
clr
clr
clr
clr

i nitpor
initsor
init_af
clr_aff
af f pres
clr_aff
game
bti mer
seui |
phcond
etaltemp

; initialisation du portC

o initialisation des sorties

o initialisation de |'afficheur

;. effacenent de |'afficheur

; affichage texte presentation du theme
;. effacenent de |'afficheur
cinitialisation variabl es

initialisation du systene (ports,sorties,variables
charge | es paranetres de fonctionnenent sauvegarde

de la ¢



313: clr etal ph

314: clr et al cond

315: clr nmoi ns

316: clr pl us

317: clr val

318: | dd #250 ; tcalc = 25°C
319: std tcalc

320: rts

321:

322 khkkkhhkkhkkhkkhhkhkkhhkkhhkhkd hkkhhhkk hkkhk hkkhhkkk hkkhhkkk kkk k* k*x**%

323: * initialisation du portC et du portA

324 khkkkhhkkhkkhkkhhkhkkhhkkhhkhkd hkkhhhkk hkkhk hkkhhkkk hkkhhkkk kkk k* k*x**%

325: initpor | daa #941111111 * config du portc

326: staa ddrc * b0 a b7 en sortie
327: | daa #%©0001000 * config PA3 en sortie
328: st aa pact

329: rts

330:

331 khkkkhhkkhkkhhkkhhkhkkhhkkhhkkk hkhhhkkhhkhhhkkhhkk hkkhhkk kkk kk k*x**x*%

332: * initialisation des sorties des ports

333 EE R R R R kI R R O I

334: initsor clra

335: st aa portb * code $00 sur le bus donnees de |"afficheur |cd
336: rts

337:

338:

339 EIE R R R R R I S I I I I R R R I I I I
340:; ***

341: *** SProgs d' affichage de textes et de valeurs

342: ***

343 EIE R R R R R I S I R R R I I I
344:

345 khkkkkkhkkhhkkhhkk hkkhkhhkkhhkhkk hkkhhhkk hkkhhhkkhhkkk hkkhhkkk hkk* kk kkx**k*x*%

346: * initialisation de |"afficheur
347: * e: - s: a modi f: a
348 R R R I R I I R R R
349: init_af | daa #%©0111000

350: jsr instruc

351: | daa #%©0001100

352: jsr instruc

353: | daa #%9©0000110

354: jsr instruc

355: rts

356:

357 khkkkhhkkhkkhkkhhkkhkkhhkkhhhkk hkkhhhkk hkkhkh kk hkk kkhhkk kkhk kk k*x**%

358: * ef facenent conplet de | afficheur
359: * e: - s: a modi f: a
360 ER R R R R Rk kR
361: clr_aff | daa #990000001

362: jsr instruc

363: rts

364:

365 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkdhhkkhhhkkhhkhkd hkkhhkk hkkhhhkk hkkk kk hkkk* kk k k* k*x**%

366: * envoi & validation d une instruction
367: * e: a s - modi f: a

368 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkdhkkhhhkkhhkhkk hkkhhkk hkkhhhkk hkkk kk ki kk kk* k*x*x*%

369: instruc st aa portb

370: belr portc,y e_aff
371: belr portc,y rs_aff
372: bset portc,y e_aff
373: belr portc,y e_aff
374: jsr tplOns

375: rts

376:

377 EE R I I I I I I I I I I I I I I I I I I I I I I I I I I I I I O O O
378: * envoi & validation d un caractere

379: * e: a S: - modi f: a

380 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkdhhkkhhhkkhhkhkk hkkhhkk hkkhhhkk hkkk kk hkk* kk k k* k*x**%

381: caract st aa portb

382: belr portc,y e_aff
383: belr portc,y rs_aff
384: bset portc,y rs_aff
385: bset portc,y e_aff
386: belr portc,y e_aff
387: jsr tplOns

388: rts

389:

390:

khkkkhhkkhkkhkkhhkhkkhhkkhhkhkd hkkhhhkk hkkhk hkkhhkkk hkkhhkkk kkk k* k*x**%



391:

393:
394:

396:
397:

399:
400:

402:
403:

405:
406:

408:
409:

411:
412:
413:
414:
415:
416:
417:
418:
419:
420:
421:
422:
423:
424:
425:
426:
427:
428:
429:
430:

432:
433:

435:
436:

438:
439:

441:
442:
443:
444
445:
446:
447:
448:
449:
450:
451:
452:
453:
454:
455:
456:
457:
458:
459:
460:

462:
463:

465:
466:

468:

* envoi d'un texte sur deux lignes
* el X s: a modi f: a, x
ER R R R R R kR
af f _txt | daa #%4.0000000
jsr instruc
I gl | daa 0, x
beq txt _st
jsr car act
i nx
bra I gl
txt _st | daa #%11000000
jsr instruc
i nx
I g2 | daa 0, x
beq txt_fin
jsr car act
i nx
bra 1 g2

txt_finrts

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkkhhhkkhhkhdhhkkhhhkk hkhhhkkhhkhh hkkhhkk kkhhkk kkk kk k*x**x*%

* affichage texte presentation thene 2005

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkk hkkhhhkkhhkhhhkkhhhkk hkhhhkkhhkhd kkhhkk hkkhhkk kkk kk k*x* %%

affpres | dx #t xtpres ; charge dans X |'adresse de debut
jsr af f _txt ; affiche le texte
jsr tpls ; attente 2s
jsr tpls
rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkkhhhkkhhkhhhkkhhhkk hkhhhkkhhkhd kkhhkk kkhhkkk hkkk kk k*x**%x*%

* Sprogs affichage de | a tenperature et du pH

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkkhhhkkhhkhdhhkkhhhkd hkhhhk hkhd hkkhhkk kkhhkkk hkkk kk k*x**x*%

khkkkhhkkhkkhhkkhhkhkkhhkkhhkkkhhkhhhkkhhkhhhkkhhkhkk hkkhhkk hkkhk kk ki kk kk*k*x%

* SProg affichage

* e vtenp, dtenp

de la tenpérature

s: x,d mofif: x,d

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkk hkhhhkkhhkkhhhkkhhkk hkkhhkk hkkhk kk hkkkk kk kk*k*x%

clra
| dab
| dx
jsr
clra
| dab
| dx
jsr
| dx
jsr
rts

afftenp

vt enp
#tt enpr ;
af f _nb ;

adresse debut texte tenperature

dt enp
#ttenpr2

aff _nbD
#ttenp

af f _txt ; affichage tenperature

kkhkkkhhkkhkkhhkkhhkhkkhhkkhhhkk hkhhhkkhhkhhhkkhhkhkk hkkhhkk hkkhk kk ki kk kkx*k*x%

* SProg affichage de |a valeur du ph
* e: vph, dph s: d, x mofif: d,x
EIR R R R R R kI S R R I O
af f ph clra
| dab vph
I dx #tvph ; adresse debut texte pH
jsr aff _nb ; preparation affichage val eur pH
clra
| dab dph
I dx #t dph
jsr aff _nbD
I dx #t ext ph
t st phcond
bne fi naf ph
jsr af f _txt ; affichage pH
finafph rts
ER R R R R R S kR R R I I R
* SProg affichage pha et phb pour |'étal onnage du pH
* e: sol ph s - mofif: d,x
EIR R R R R R S S R R R I I R
af f et ph clra
| dab sol ph
I dx #10
idiv
St X vsol ph
std dsol ph
| dd vsol ph

du texte a affich

preparation affichage val eur tenperature



469: | dx #t vph

470: jsr aff _nb
471: | dd dsol ph
472: | dx #t dph
473: jsr aff _nbD
474 | dx #t ext ph
475: jsr af f _txt
476: rts

477:

478 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkdhhkhhhkkhhkhhhkhhkhkdhhkkhhhkkhhkhhhkkhhkk hkkhhhkk hkkhhkk hkkd kkhhkk* k*xk k*k*x**%x*%

479: * affiche un nonbre sur 3 chiffres (centaine, dizaine,unité: tenpérature et pH)

480: * e: d,x s: d, x, nbaf f, adr _t xt modi f: d, x

481 EIE R R R R R Tk kR R R R I S I R I I I I R

482: aff_nb std nbaf f ; sauvegarde du nonbre a afficher

483: St X adr _t xt ; sauvegarde du pointeur du nonbre a afficher
484: jsr hexadec ; conversion hexal/decimal e (d)

485: jsr i nbasci ; init des nombres au format asci

486: jsr decasci ; conversion decimale/ascii (tabdec=>tabasci)
487: jsr nb_t ext

488: rts

4809:

490 khkkkhhkkhkkhhkkhhkhkkhhkhhkkhhkhhhkkhhkhdhhkkhhkkkhhkkhhhkkhhkhk hkkhhkk kkhhkk hkkk kk hkkx* kk kkx*k*x*%*%

491: * sous programme de conversi on hexa/ decimal e (tenpérature et pH)

492: * e: d s: chif3..chifl modi f: d, x
493 EE I I I I I I I I I I I I R I I R I R I R I R I R I R I I I I IR I I I R I R I I I I I
494: hexadec | dx #100

495: idiv

496: st x chif3

497: | dx #10

498: idiv

499: st x chif2

500: std chif1

501: rts

502:

503 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkkhhkkhhhkk hkhd hkkhhkk kkhhkk kkk kk kkx*k*x%

504: * initialisation des nonbres/ascii (tenpérature et pH)

505: * e: - s: achif3..achifl modi f: a

506 EE R I I I I I I I I I I I I I I I R I I R I I I I I I I O I I O
507: i nbasci | daa #$20

508: st aa achi f3

509: st aa achi f2

510: st aa achif1l

511: rts

512:

513 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkdhkhhhkkhhkhkhhkkhhhkk hkhhhkk hkkd kk hkk* kk,k kx*k*x**x*%

514: * procedure de conversion decinale/ascii (tenpérature et pH)

515: * e: chif3..chifl s: achif3..achifl modi f: d

516 R R R R R R S R Sk I I I I I I I I R R R I I I R
517: decasci | dd chif3 ; meb=0 et |sb=nb_bcd
518: beq decal

519: addb #$30

520: stab achi f3

521: decal aba ; sauvegarde des poids additionner dans A
522: clrb

523: addd chif2

524: beq deca2

525: addb #$30

526: st ab achif2

527: deca2 | dd chifl

528: addb #$30

529: stab achif1

530: rts

531:

532 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkkhhkkhhkhhhkkhhkkhhhkkhhkk hkkhhkkk hkkhk hkk ki kk kk* k*x*%x*%

533: * procedure de transfert valeur => texte (tenpérature et pH)

534: * e: - S: - modi f: x,d
535 EE I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I O I O I O
536: nb_text | dx adr _t xt
537: | daa achi f3
538: staa 0, x

539: | daa achi f2
540: staa 1, x

541: | daa achif1l
542: staa 2, X

543: rts

544:

545 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhkk hkkhhhkk hkhk hkkhhkk kkhhkkk kkxk kk k*x*kx*x%

546: * affiche le dizienme de la tenpérature et du pH



547:
548:
549:
550:

552:
553:

555
556:

558:
559:

561:
562:

564:
565:

567:
568:

570:
571
572:
573:
574.
575:
576:
577:
578:
579:
580:

582:
583:

585:
586:

588:
589:

591:
592:

594:
595:

597:
598:

600:
601:

603:
604:

606:
607:

609:
610:

612:
613:

615:
616:

618:
619:

621:
622:
623:
624

* e d, x s: d, x, nbaf f, adr _t xt modi f: d, x

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhdhhkhhkhkkhhkkhhhkkhhkhd hkkhhkkk hkkhhkk kkk kk kkx*kx*x*%

aff _nbD std nbaf f D ; sauvegarde du nonbre a afficher
St X adr _txD ; sauvegarde du pointeur du nonbre a afficher
std chi f 3D
jsr i nbascD ; init des nonmbres au format asci
jsr decascD ; conversion decimale/ascii (tabdec=>tabasci)
jsr nb_t exD
rts

khkkkhhkkhkkhhkkhhkkhhkkhhhkkhhkhhhkkhhhkkhhkkhhhkkhhkk hkkhhhkk hkkhhhkkhhkk hkkhhkkk kkk kk kkx* k%%

* initialisation des nonbres/ascii (diziene tenpérature et pH)

* e - s: achif3D modi f: a
EE I I I I I I I I I I I I R I I I I I I R I I O I I I I I I I I I O I O I I
i nbascD | daa #3$30

st aa achi f 3D

rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhkhhkkhhhkkhhkkhhhkkhhkhd hkhhhkkhhkhhhkkhhkd hkkhhkk hkkk kkhhkk* kkk kx* k*x**x*%

* procedure de conversion decinale/ascii (dizienme tenpérature et pH)

* e: chif3D s: achi f3D modi f: d
EE R I I I I I I I I I I I I R I R I R I R I I I R I R I I I I R I R I I I R I I I I I I I I
decascD | dd chi f 3D ; meb=0 et |sb=nb_bcd
beq decalD
addb #3$30
stab achi f 3D
decalD rts

khkkkhhkkhkkhhkkhhkhkk hkkhhhkkhhkhhhkkhhhkdhhkhhhkkhhkhdhhkkhhkk hkhhhkkhhkdhkkhhkk hkkhh kk hkkk kk kkx*k*x*%*%

* procedure de transfert valeur => texte (dizienme tenpérature et pH)

* e adr_txD, achif3hb s: - modi f: x, a
R R R R R R R I S I I R R R I I R R R
nb_t exD | dx adr _txD

| daa achi f 3D

st aa 0, x

rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkdhhkhhhkkhhkhhhkhhkhkdhhkkhhhkkhhkhhhkkhhkk hkkhhhkk hkkhhhkk hkkd kk hkkk* k*xk k*k*x**%x*%

* Sprogs affichage de la conductivite

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkdhhkhhkkhhkhhhkkhhkhkd hkkhhhkkhhkkhhhkkhhkd hkkhhhkk hkkhhhkk hkkd kk hkkk kk*xk k* k*x**%x*%

khkkkhhkkhkkhhkkhhkk hkhhhkkhhkhkhhkhhhkkhhkkhhhkkhhkd hkkhhkk hkkhk kkhhk* kkhk kxk k*x**x*%

* SProg affichage de la valeur de |la conductivite
* e: condc s: d, x mofif: d,x
ER R R R R Sk R R R I I I R
af f cond | dd condc
I dx #tvco * adresse déebut texte conductivite
jsr af f _nbC * preéparation affichage val eur conductivite
| dx #textco
t st phcond * test si autorisation affichage conductivite
beq finaffc
jsr af f _t xt * affichage val eur et texte conductivite
finaffc rts

khkkkhhkkhkkhhkkhhkk hkhhhkkhhkhhhkkhhhkkhhkkhhhkkhhkhkd hkkhhkkk hkkhk kkhhkk kkk kxk k*x**x*%

* SProg affichage étal onnage conductivite

* e: condc s: d, x mofif: d,x

ER R R R R S S S R R R I I I R

affetal c | dd condc
I dx #tvco * adresse déebut texte conductivite
jsr af f _nbC * preéparation affichage val eur conductivite
| dx #textco
jsr af f _t xt * affichage val eur et texte conductivite
rts

khkkkhhkkhkkhhkkhhkk hkhhhkkhhkhkhhkhhhkkhhkkhhhkkhhkd hkkhhkk hkkhk kkhhk* kkhk kxk k*x**x*%

* affiche la valeur de la conductivité

* e d, x s: - modi f: d, x

ER R R R R S S S R R R I I I R

aff _nbC std nbaf f ; sauvegarde du nonbre a afficher
St X adr _t xt ; sauvegarde du pointeur du nonbre a afficher
jsr hexadC ; conversion hexal/decimale (d)
jsr i nbascC ; init des nonmbres au format asci
jsr decascC ; conversion decinmal e/ascii (tabdec=>tabasci)
jsr nb_texC
rts



625:

627:
628:

630:
631:

633:
634:

636:
637:

639:
640:

642:
643:

645:
646:

648:
649:

651:
652:

654:
655:

657:
658:

660:
661:

663:
664:

666:
667:

669:
670:

672:
673:

675:
676:

678:
679:

681:
682:

684:
685:

687:
688:

690:
691:

693:
694:

696:
697:

699:
700:

702:

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhdhhkkhhhkdhhkhhhkkhhkkhhhkkhhkk hkkhhkkk hkkhk hkk ki kk kk* k*x*%*%

* sous progranmme de conversion hexal/ decinal e (conductivite)

* e d s: chif5..chifl nodif: d,x
EE I I I I I I I I I I I I I I I I I I I I I I R I I I I I R I I O I O O
hexadC | dx #10000

idiv

st x chifb

| dx #1000

idiv

st X chifa

| dx #100

idiv

st x chif3

| dx #10

idiv

st X chif2

std chif1

rts

khkkkhhkkhkkhhkkhhkkk hkkhhhkkhhkhk hkkhhhkk hkhhhkkhhkkd hkkhhkk ki kk kk*k*x*%x*%

* initialisation des nonmbres/ascii (conductivite)

khkkkhhkkhkkhhkkhhkkk hkkhhhkkhhkhk hkhhhkk hkkhhhkkhhkk hkkhkhkk ki kk kkx*k*x*%x*%

i nbascC | daa #$20
st aa achi f5
st aa achi f4
st aa achi f3
st aa achi f2
st aa achif1l
rts

khkkkhhkkhkkhhkkhhkhkk hkkhhhkkhhkhhhkkhhkhhhkkhhkhkk hkkhhhkk hkkhhkk hkkk kkhhk* kk k k*k*x**%

* procedure de conversion decimale/ascii (conductivite)

* e - s: achifb..achif1l modi f: d, x
EE R I I I R R I I I I I I R I I I I I R I R I I R I R I I I R I R I I I I I
decascC | dd chif5 ; meb=0 et |sb=nb_bcd
beq decalc
addb #3$30
stab achi f5
decalc aba ; sauvegar de des poids additionner dans
clrb
addd chifa
beq deca2c
addb #3$30
stab achif4
deca2c aba
clrb
addd chif3
beq deca3c
addb #3$30
stab achi f3
deca3c aba
clrb
addd chif2
beq deca4c
addb #3$30
stab achif2
decadc | dd chifl
addb #3$30
stab achif1l
rts

khkkkhhkkhkkhhkkhhkk hkhhhkkhhkhkhhkhhhkkhhkkhhhkkhhkd hkkhhkk hkkhk kkhhk* kkhk kxk k*x**x*%

* procedure de transfert valeur => texte (conductivite)

* er X S: - modi f: x,d
EIE I I I I I I I I I I I I I I I I R I I I I I I I I I I I I I O O
nb_t exC | dx adr _t xt
| daa achi f5
staa 0, x
| daa achi f4
staa 1, x
| daa achi f3
staa 2, X
| daa achi f2
staa 3, X
| daa achif1l
staa 4, x
rts



703:
704:
705:
706:
707:
708:
709:
710:
711:
712:
713:
714:
715:
716:
717:
718:
719:
720:
721:
722:
723:
724:
725:
726:
727:
728:
729:
730:
731:
732:
733:
734:
735:
736:
737:
738:
739:
740:
741:
742:
743:
744:
745:
746:
747:
748:
749:
750:
751:
752:
753:
754:
755:
756:
757:
758:
759:
760:
761:
762:
763:
764:
765:
766:
767:
768:
769:
770:
771:
772:
773:
774:
775:
776:
777:
778:
779:
780:

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkkhhkk hkkhhhkk hkkhhhkk hkkd kk hkkk* k*k kx*k*x*%*%

* SProgs étal onnage des sondes tenpérature, pH et conductivite

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkhhkk hkkhhhkk hkkhhhkk hkkk kk hkkk* k*k kx*k*x*%*%

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkdhhkkhhhkkhhkhkk hkkhhkk hkkhhhkk hkkk kk ki kkkk* k*x**%

* SProg étal onnage de la s
e - SHEE nmodi f:
ER R R R S kR
etal on_tenp jsr clr_aff

I dx #tetaltl

jsr af f _txt

jsr tpls

jsr tpls

jsr clr_aff

I dx #tetalt2

jsr af f _txt
sO_etalon_tenmp jsr | cant

jsr cal tenp

jsr afftenp

jsr I ec_cl avier

t st pl us

beq sl_etal on_tenp

clr pl us

| dx fctemp

i nx

St x fctenp

j mp sO_etal on_tenp
sl etalon_tenp tst noi ns

beq s2_etal on_tenp

clr noi ns

| dx fctemp

dex

St x fctenp

j mp sO_etal on_tenp
s2_etalon_tenp tst va

beq sO_etal on_tenp

clr val

jsr clr_aff

rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkdhhkkhhhkhhkhhhkkhhhkkhhkhhhkkhhkdhhkhhhkkhhkhhhkkhhkk hkkhhhkk hkhk hkkhhkkk hkkhh hkk kk* kk kkx* k*x*%*%

* SProg étal onnage sonde pH
* e: - s: pente, phO,tenpe, sol ph
et al on_ph jsr clr_aff
I dx #t et al phl
jsr af f _txt
jsr tpls
jsr tpls
jsr clr_aff
I dx #t et al ph2
jsr af f _txt
jsr tpls
jsr tpls
jsr clr_aff
I dx #t et al ph4
jsr af f _txt
| daa #70
st aa sol ph
s0_etal _ph jsr af f et ph
jsr | cant
jsr cal tenp
jsr afftenp
jsr I ec_cl avier
t st et al ph
beq sl _etal _ph
j mp fin_etal _ph
sl _etal _ph t st pl us
beq s2_etal _ph
clr pl us
inc sol ph
jsr af f et ph
s2_etal _ph t st noi ns
beq s3_etal _ph
clr noi ns
dec sol ph
jsr af f et ph

nodi f :

onde tenpérature
fctenp

kkhkkkkkkkkhkkk*%x

af fi chage nmessage

| ancenment conversi on TenpAna
cal cul de la tenperature

af fichage de | a tenperature
| ecture du clavier

test appui touche plus

saut a |'étiquette si pas appui sur touche plus

incremente fctenp si appui sur BP plus

test appui touche npins

saut a |'étiquette si pas appui sur touche noins

decrenmente fctenp si appui sur BP noins

test appui touche va

fin etal onnage si appui sur BP val sinon retour

af fi chage nessage pendant 2s

af fi chage nessage

sol ph=70

af fi chage val eur solution etal on
| ancenment conversi on TenpAna

cal cul de la tenperature

af fi chage tenperature

| ecture clavier

fin etal onnage si appui BP etal ph

i ncremente sol ph si appui sur BP plus
af fi chage val eur solution etal on

decrenente sol ph si appui sur BP npins
af fi chage val eur solution etal on

y, X, d, resph, t enpmes, r espha, r esphb, pha, phb

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkhhkkhhhkhhkhkhhkkhhhkkhhkhhhkkhhkhkdhhkhhhkkhhkhhhkkhhkk hkkhhhkk hkhk hkkhhkkk kkhh kk kk* kk k kx*k*x*%*%

a



781:
782:
783:
784:
785:
786:
787:
788:
789:
790:
791:
792:
793:
794:
795:
796:
797:
798:
799:
800:
801.:
802:
803:
804
805:
806:
807:
808:
809:
810:
811.:
812:
813:
814:
815:
816:
817:
818:
819:
820:
821.:
822:
823:
824
825:
826:
827:
828:
829:
830:
831:
832:
833:
834
835:
836:
837:
838:
839:
840:
841.:
842:
843:
844.
845:
846:
847:
848:
849:
850:
851.:
852:
853:
854
855:
856:
857:
858:

s3_etal _ph

s4_etal _ph

s5_etal _ph

s6_etal _ph

s7_etal _ph

s8_etal _ph

s9_etal _ph

s10_etal _ph

tst
beq
clr
| daa
st aa
jsr
| dd
std
| dd
std

jsr
| dx
jsr
jsr
jsr
jsr
| dx
jsr
jsr
| daa
staa
jsr
jsr
jsr
jsr
jsr
tst
beq
Jm
tst
beq
clr
inc
jsr
tst
beq
clr
dec
jsr
tst
beq
clr
| daa
staa
jsr
| dd
std
jsr

pshy
clr
| dd
subd
bpl
coma
comb
addd
cormr
| dx
jsr
St x
sty
clra
| dab
subb
bne
| dd
std
bra
bpl
negb
cormr
std
| dx
jsr
| dd
t st

val

s0_etal _ph
val

sol ph

phb

| canp
resph
resphb

t enpnes

t enpe

clr_aff

#t et al ph3
af f _txt
tpls

tpls
clr_aff

#t et al ph5
af f _txt
afftenp
#90

sol ph

af f et ph

| cant
caltenp
afftenp

I ec_cl avier
etal ph
s5_etal _ph
fin_etal _ph
pl us
s6_etal _ph
pl us

sol ph

af f et ph
noi ns
s7_etal _ph
noi ns

sol ph

af f et ph
val

s4_etal _ph
val

sol ph

pha

| canp
resph
respha
clr_aff

buf f
resphb
respha
s8_etal _ph

#1

buf f
#100

nmul 16_16
di vi dVsB
di vi dLSB

pha

phb

s9_etal _ph
#100

pente

cal _phO
s10_etal _ph

buf f

di vi sLSB
#quoMsSB
di v32_16
quoLSB
buf f

phb=sol ph si appui sur BP va
| ancenent conversi on PhAna

resphb=r esph

t enpe=t enpnes

af fi chage nessage pendant 2s

af fi chage nessage

sol ph=90

af fi chage val eur solution etal on
| ancenment conversi on TenpAna

cal cul de la tenperature

af fi chage tenperature

| ecture clavier

fin etal onnage si appui BP etal ph

i ncremente sol ph si appui sur BP plus

af fi chage val eur solution etal on

decrenente sol ph si appui sur BP npins

af fi chage val eur solution etal on

pha=sol ph si appui sur BP va
| ancenent conversi on PhAna

respha=r esph

initialisation du signe
Cal cul de la pente
resphb-respha

(resphb-respha) *100

pha- phb

Di vision par 0, 100 dans pente



859:

861:
862:
863:
864
865:

867:
868:

870:
871:
872:
873:
874.

876:
877:
878:
879:
880:

882:
883:

885:
886:

888:
889:

891:
892:

894:
895:

897:
898:

900:
901:

903:
904:

906:
907:

909:
910:

912:
913:

915:
916:

018:
919:

921:
922:
923:
924
925:

927:
928:

930:
931:

933:
934:

936:

conduct i vi

beq sl1l1l _etal _ph
cona
conb
addd #1
sl1l1l_etal _ph std pente pent e=( pha- phb)/ ((resphb-respha)*100)
cal _phO clr buf f cal cul de phO
clra
| dab pha
subb phb pha- phb
bpl s0_cal _phO
cona
conb
addd #1
com buf f
s0_cal _phO | dx respha
jsr mul 16_16 r espha* ( pha- phb)
St X di vi dMSB
sty di vi dLSB
| dd resphb resphb-respha
subd respha
bne s1l_cal _phO
| dd #70 Di vision par 0,on nmet 7,0 pour |e PhO
std phO
rts
sl _cal _phO bpl s2_cal _phO
cona
conb
addd #1
com buf f
s2_cal _phO std di vi sLSB
| dx #quoMsSB
jsr div32_16 (resphb-respha)/ (respha*(pha-phb))
| dd quoLSB
t st buf f
beq s3_cal _phO
cona
conb
addd #1
s3_cal _phO | dab pha
clra
addd quoLSB
std phO phO=pha+(resphb-respha)/ (respha*(pha-phb))
puly
fin_etal _ph clr et al ph
jsr clr_aff
rts
R R R R R R R I I I R I I R R S I I
* SProg étal onnage de |la conductivite
* e - s nmodi f: x,d,tcal c, coeft, coefc
R R R R R R R R I I I R R I S R S I I I I
et al on_cond jsr clr_aff
clr ganme
I dx #tetal cl
jsr af f _txt af fi chage nessage pendant 2s
jsr tpls
jsr tpls
jsr clr_aff
I dx #tetal c2
jsr af f _txt af fi chage nessage pendant 2s
jsr tpls
jsr tpls
jsr clr_aff
sO_etal on_cond jsr | cant | ancenment conversi on TenpAna
jsr cal tenp calcul de la tenperature
jsr afftenp affi chage tenperature
| dd t enpnes
std tcalc t cal c=t enpnes
jsr choi xgam conver si on CondAna, choix ganme, cal cul
jsr affetal c affi chage conductivite
jsr I ec_cl avier [ ecture clavier
t st pl us
beq sl _etal on_cond
clr pl us
I dx coefc

i nx



937:

939:
940:

042:
943:

945:
946:

048:
949:

951:
952:

954:
955:

957:
958:

960:
961:

963:
964:

966:
967:

969:
970:

972:
973:

975:
976:

978:
979:

981:
982:

084:
985:

087:
988:

990:
991:

993:
994:

996:
997:

999:
1000:
1001:
1002:
1003:
1004:
1005:
1006:
1007:
1008:
1009:
1010:
1011:
1012:
1013:
1014:

sl_etal on_cond

s2_etal on_cond

s3_etal on_cond

s4_etal on_cond

s5_etal on_cond

s6_etal on_cond

s7_etal on_cond

s8_etal on_cond

fin_etal on_c

St X
tst
beq
clr
| dx
dex
St X
tst
beq
clr
Jm
tst
beq
clr
jmp
jsr
| dx
jsr
jsr
jsr
jsr
jsr
jsr
jsr
I dd
std
jsr
jsr
jsr
tst
beq
clr
| dx
i nx
St X
tst
beq
clr
| dx
dex
St X
tst
beq
clr
Jm
tst
beq
clr
jsr
I dd
std
rts

coefc
nmoi ns
s2_etal on_cond
nmoi ns
coefc

coefc

val

s3_etal on_cond
val

s4_etal on_cond
et al cond
sO_etal on_cond
etal cond
fin_etalon_c

clr_aff
#tetal c3
af f _txt
tpls

tpls
clr_aff

| cant
caltenp
afftenp
#250

tcalc

choi xgam
affetal c

I ec_cl avier
pl us
s6_et al on_cond
pl us

coeft

coeft
nmoi ns
s7_etal on_cond
nmoi ns
coeft

coeft

val

s8_etal on_cond
val
fin_etalon_c
et al cond
s5_etal on_cond
etal cond
clr_aff

#250

tcalc

i ncrenente coefc si

decrenente coefc si

fin etal onnage si

appui su

appui su

appui sur

af fi chage nessage pendant 2s

| ancenent
cal cul

conver si on TenpAna
de la tenperature

af fi chage tenperature

tcalc = 25°C

conver si on CondAna

af fi chage conductivite

| ecture cl avier

i ncrenente coeft

decrenente coeft

fin etal onnage si
fin etal onnage si

tcalc = 25°C

si appui su

si appui su

sur
sur

appui
appui

choi x game,

r BP plus

r BP npins

BP et al cond

cal cul

r BP plus

r BP npins

BP val
BP et al cond

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkkhhkhhhkkhhkhhhkkhhkdhkhhhkkhhkhdhkhhkk hkhhkkhhkk hkkhhkk hkkhk kkk ki kk khk*k**%x*%

* SProgs cal cul

tenpérature,

pH et conductivite

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkkhhkhhhkhhkhhhkkhhhkdhhkkhhhkkhhkhdhkkhhkdhkhhhkkhhkk hkkhhhkk hkkhk kk ki kk k k*k*x*%*%

khkkkhhkkhkkhhkkhhkhkk hkkhhhkkhhkhhhkhhhkdhkhhhkkhhkhk hkkhhkd hkkhhhkk hkkk hkk hk* kk,k kx*k*x**x*%

* SProg cal cul

* e

fctenp, restenp

de la tenpérature
s: vtenp, dtenp, t enpres

modi f :

y, X, d

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkdhkkhhhkkhhkhkhhkkhhkd hkhhhkk hkkk kk hk* kk,k k*k*x**%x*%

caltenp

sO_cal tenp

pshy
clr
| dd
addd
subd
bpl
coma
comb
addd
cormr
| dx
jsr
xgdy
tab
pshb

si gnet enp
fctenp
restenp
#120
sO_cal tenp

#1

si gnet enp
#2500

mul 16_16

on effectue (Restenp -120 + Fctenp)

multiplication par -1

on mulitiplie par
en 1/ 20 de degre
24 bits

di vi sion par 4096

travailler
Resul t at sur

2500 pour

conduct i vi



1015:
1016:
1017:
1018:
1019:
1020:
1021:
1022:
1023:
1024:
1025:
1026:
1027:
1028:
1029:
1030:
1031:
1032:
1033:
1034:
1035:
1036:
1037:
1038:
1039:
1040:
1041:
1042:
1043:
1044:
1045:
1046:
1047:
1048:
1049:
1050:
1051:
1052:
1053:
1054:
1055:
1056:
1057:
1058:
1059:
1060:
1061:
1062:
1063:
1064:
1065:
1066:
1067:
1068:
1069:
1070:
1071:
1072:
1073:
1074:
1075:
1076:
1077:
1078:
1079:
1080:
1081:
1082:
1083:
1084:
1085:
1086:
1087:
1088:
1089:
1090:
1091:
1092:

sl _caltenp

s2_cal tenp

s3_cal tenp

f_caltenp

xgdx
t ba
pul b
I srd
I srd
I srd
I srd
t st
beq
coma
comb
addd
clr
subd
bpl
coma
comb
addd
cormr
clr
| dx
idiv
Isrb
bcc
incb
cnpb
bl o
inc
clrb
stab
xgdx
addb
stab
| daa
| dab
mul
std
clra
| dab
addd
std
pul'y
rts

si gnet enp
sl _caltenp

#1

si gnet enp
#250
s2_cal tenp

#1
si gnet enp

vt enp
#20

s3_cal tenp

#10
s3_cal tenp
vt enp

dt enp

vt enp
vt enp

vt enp
#10

t enpnes
dt enp

t enpes
t enpes

Fin division
test si resultat negatif

multiplication par -1

on soustrait 12,5 degre soit 250

test si resultat negatif

mul tiplication par -1 et nmenorisation
signe negatif

di vision par 10 de | a val eur absol ue

de la tenperature
di vision par 2 et arrondi a 0,05 degre

Partie decinale 0 a 9
partie entiere 0 a 255

cal cul de tenmpnes

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkdhhkhhhkkhhkhhhkkhhkhkd hkkhhhkkhhkhhhkkhhhkd hkkhhhkk hkkhhkk hkkd kkhhk* k*xk k*k*x**%x*%

* SProg cal cul
* e: pente, resph, phO, vt enp, t enpe

khkkkhhkkhkkhhkkhhkkhhkkhhhkkhhkhhhkhhkhkdhhkhhhkkhhkhhhkhhkkhhkkhhhkkhhkhhhkkhhkk hkkhhhkk hkkhhhkk hkkd kkhhkkk* k*k k*,k*x* %%

cal _ph

s0_cal _ph

sl_cal _ph

pshy
clr
| dd
| dx
jsr
St x
sty
| dd
bpl
coma
comb
addd
cormr
std
| dx
jsr
| dd
t st
beq
coma
comb
addd
std
| dd
subd
std
| dd
| dx
jsr
sty

du pH

buf f
resph
#100

mul 16_16
di vi dVSB
di vi dLSB
pente
s0_cal _ph

#1

buf f

di vi sLSB
#quoMsSB
di v32_16
quoLSB
buf f
sl_cal _ph

#1
quoLSB
phO
quoLSB
phmes
resph
#25

mul 16_16
di vi dLSB

s: phnes, vph, dph, phcor nodif: y,x,d

resph * 100

pente / (resph*100)

phnes = phO - (pente / (resph*100))

resph * 25



1093: st x di vi dVSB

1094: clra

1095: | dd t enpres

1096: addd #2730 ; tenpmes + 2730

1097: std di vi SLSB

1098: | dx #quoMsSB

1099: jsr di v32_16

1100: | dd gquoLSB

1101: std quobuffl ; quobuff 1=(tenpnes+2730)/ (resph*500)
1102: | dd resph

1103: I dx #25

1104: jsr mul 16_16 ; resph * 25

1105: sty di vi dLSB

1106: St x di vi dMSB

1107: clra

1108: | dd t enpe

1109: addd #2730 ; tenpe + 2730

1110: std di vi SLSB

1111: I dx #quoMSB

1112: jsr di v32_16

1113: | dd quoLSB

1114: subd quobuffl 7 (tenpmes+2730)/ (resph*500) - quobuff1
1115: bpl s2_cal _ph

1116: comm

1117: comb

1118: addd #1

1119: std buf f

1120: | dd phmes

1121: subd buf f

1122: bra s3_cal _ph

1123: s2_cal _ph addd phnes

1124: s3_cal _ph std phcor ; phcor =phmes+( (t enmpnmes+2730)/ (resph*500) - quobuf f 1)
1125: I dx #10

1126: idiv

1127: xgdx

1128: stab vph ; dizaine et unite pH

1129: xgadx

1130: st ab dph ; dizienme pH

1131: pul y

1132: rts

1133:

1134 R R R R R R S I I R R R I I I I R R R R I I
1135: * SProgs mesure et calcul de la conductivite

1136: * e: tcalc,tempnes, coeft,coefc s: condc nmodif: y,x,d

1137 R R R R R S I I I R R R I I I I R R R R I S I I I I I R
1138:

1139 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkhhkhkkhhkhhhkkhhkkhhhkkhhkhkkhhkkhhhkkhhkkhhhkkhhkd hkkhhkk kkhk kk ki kk kk*k*x*%x*%

1140: * sous prog CHO XGAM (choi x de I a gamme en fonction de la val eur de | a conductiviteé)

1141 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhkhhkhhhkkhhkhhhkkhhkkhhkhhhkkhhkkhhhkkhhkkhhkkhhhkkhhkkhhhkkhhkd hkkhhkk kkk kk hkk* kk,kkx*k*x*%x*%

1142: choi xgam t st ganmre *teste le choix de la gamme précéedente
1143: bne chgan?

1144: chgaml clr gamme

1145: bset portc,y selgaml *sél ection gammel (1000 a 10000 uS)
1146: bel r portc,y sel gan

1147: jsr t p100ns *attente 100ns

1148: jsr | canc *l ancement conversion de |a tension condana
1149: jsr ncondgl *mesure conductivité avec la ganme 1
1150: jsr cal cond *cal cul de la conductivité

1151: | dd condc *si conductivité < 1000uS al ors choi x
1152: cpd #1000 *de |la ganmme 2

1153: bm chgan?

1154: jmp finchgam

1155: chgan® bset portc,y selgan? *sél ection game2 (100 a 1000 pS)

1156: bel r portc,y sel gaml

1157: | daa #1

1158: staa ganme

1159: jsr t p100ns *attente 100ns

1160: jsr | canc *l ancenment conversion de |a tension condana
1161: jsr ncondg?2 *mesure conductivité avec la ganme 2
1162: jsr cal cond *cal cul de la conductiviteée

1163: | dd condc *si conductivité > 1000uS al ors choi x
1164: cpd #1000 *de la gamme 1

1165: bhi chgani

1166: finchgam rts

1167:

1168:

1169 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhkkhhkhhhkkhhkkhhhkkhhkkhhkhhhkkhhkkhhhkkhhkd hkkhhkk kkhk kk kk* kk k k*k*x*%x*%

1170: *sous prog CALCOND (cal cul de la conductivité corrigée en fonction de |a tenpérature)



1171:
1172:
1173:
1174:
1175:
1176:
1177:
1178:
1179:
1180:
1181:
1182:
1183:
1184:
1185:
1186:
1187:
1188:
1189:
1190:
1191:
1192:
1193:
1194:
1195:
1196:
1197:
1198:
1199:
1200:
1201:
1202:
1203:
1204:
1205:
1206:
1207:
1208:
1209:
1210:
1211:
1212:
1213:
1214:
1215:
1216:
1217:
1218:
1219:
1220:
1221:
1222:
1223:
1224:
1225:
1226:
1227:
1228:
1229:
1230:
1231:
1232:
1233:
1234:
1235:
1236:
1237:
1238:
1239:
1240:
1241:
1242:
1243:
1244:
1245:
1246:
1247:
1248:

* condc condm* ( 1 + (( coeft / 10000) * ( tcalc - tenpnes )))
R E R R R R S I I I R R R I I R R R R S S I R
cal cond pshy
clr buf f * Signe de | ' operation
| dd tcal c * chargenent val eur de tcalc
subd t empes * soustraction tcalc - tenpnes
bpl s0_cal cond * test si différence négative
conm * conpl ément a 2 si différence néegative
conb
addd #1
com buf f
s0_cal cond | dx coeft * coeft: coefficient de tenpérature de | a sonde
jsr nmul 16_16 * multiplication par coeft
sty var ph
| dd var ph
cpd #10000
bl s sl cal cond * limtation de la correctiona a +/-1
| dd #1000
sl cal cond I dx condm
jsr nmul 16_16 * multiplication par condm
St X di vi dMSB * début division par 1000
sty di vi dLSB
| dd #10000
std di vi SLSB
| dd #0
std di vi sM5B
I dx #quoMsB * adresses des étiquettes pour la division
jsr di v32_16
| dd quoLSB * fin division
t st buf f
beq s2_cal cond
std var ph
| dd condm
subd var ph
j mp s3_cal cond
s2_cal cond addd condm * addition de condm
s3_cal cond std condc * conductivité corrigeéee
puly
rts
EE R R R R R R R I I R R I I R I
* Sprog MCONDGL (mesure conductivitée ganmme 1 de 1000 a 10000 pS)
* condm = ((( 11250 * rescond ) / 4096 ) - 125 ) * ( coefc / 100 )
R R R R R R R R I S I I R I I I R R S
ncondgl pshy
I dx #11250
| dd rescond
jsr mul 16_16 * 11250 * rescond
pshx
t sx
xgdy Resul tatsur 24 bits
tab * division par 4096
| daa 1, x
ror 0, x
rora
rorb
ror 0, x
rora
rorb
ror 0, x
rora
rorb
ror 0, x
rora
rorb
pul x * Fin division
subd #125 * on retire 125
xgdx
| dd coefc * coefc: coefficient cellule de | a sonde
jsr nmul 16_16 * multiplication par coefc
St x di vi dMSB * deébut division par 100
sty di vi dLSB
| dd #100
std di vi SLSB
| dd #0
std di vi sM5B
I dx #quoNsB



1249: jsr div32_16

1250: | dd quoLSB * fin division

1251: std condm

1252: puly

1253: res

1254

1255 EE R R R Rk R R R R I I R R
1256: * Sprog MCONDG2 (mesure conductivitée gamme 2 de 100 a 1000 uS)
1257: ~ condm = ((( 1125 * rescond ) / 4096 ) - 12,5 ) * ( coefc / 100 )
1258 EE R R R R I R R R I I R R R
1259: ntondg2 pshy

1260: | dx #4500 *( 1125 * 4)

1261: | dd rescond

1262: jsr mul 16_16 * 1125 * rescond * 4

1263: pshx

1264: t sx

1265: xgdy * Resultatsur 24 bits

1266: tab * division par 4096

1267: | daa 1, x

1268: ror 0, x

1269: rora

1270: rorb

1271: ror 0, x

1272: rora

1273: rorb

1274: ror 0, x

1275: rora

1276: rorb

1277: ror 0, x

1278: rora

1279: rorb

1280: pul x * Fin division

1281: subd #50 * on retire 50 (12,5 * 4)
1282: xgdx

1283: | dd coefc * coefc: coefficient cellule de |a sonde
1284: jsr nmul 16_16 * multiplication par coefc
1285: st x di vi dMSB * début divisoin par 4 * 100
1286: sty di vi dLSB

1287: | dd #400

1288: std di vi SLSB

1289: | dd #0

1290: std di vi sM5B

1291: I dx #quoNsB

1292: jsr di v32_16

1293: | dd quoLSB * fin division

1294: std condm

1295: pul y

1296: res

1297:

1298:

1299 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkhhhkkhhkkhhhkkhhkhhhkkhhkk hkhhhkkhhkkk hkkhhkk hkkhhkkhhkd kk hk* kkk k*k*x**%x*%

1300: * procédures utilisées pour le calcul pH conductivité et tenpérature

1301 khkkkhhkkhkkhhkkhhkhkkhhkhhhkkhhkhhhkhhhkdhhkkhhhkkhhkhhhkkhhhkdhhkkhhhkkhhkhkhhkkhhhkkhhkhhhkkhhkhk hkkhhkd hkkhhkk hkk kk hk* kk,k k*k*x**%x*%

1385 * EE R R R R Rk S R I I I R R R
1304: * * PROCCEDURE MJUL16_16 *
1305 * EE R R R R R Rk S R I R R I I I R R R
1306: * Multiplication non signee 16 bits. Le registre D contient |e nultiplicande
1307: * le regitre X contient le nultiplicateur. En sortie le resultat est place
1308: * dans les registre X(MsSB) et Y(LSB).

1309: *

1310: * Registres Affect,s: X Y, CCR

1311: * Points d'entrée . Det X

1312: * Points de sortie : X et Y (X Y=DX)

1313:

1314: nul 16_16 pshb * Sauvegarde de D

1315: psha

1316:

1317: | dy #cal 16x16

1318: std 4.Y * Mse en place du multiplicande a
1319: | dd #0 * decal er sur 32 bits.

1320: std 2,Y

1321: std 6,Y * Initialisation du resultat a 0
1322: std 8,Y

1323: xgdx * X contenait le nmultiplicateur
1324: b0_nul 16_16 | srd

1325: std 0,Y * Sauvegarde du multiplicateur decale.

1326: bcc sO_mul 16_16 * Doit additionner le resultat au



1327:
1328:
1329:
1330:
1331:
1332:
1333:
1334:
1335:
1336:
1337:
1338:
1339:
1340:
1341:
1342:
1343:
1344:
1345:
1346:
1347:
1348:
1349:
1350:
1351:
1352:
1353:
1354:
1355:
1356:
1357:
1358:
1359:
1360:
1361:
1362:
1363:
1364:
1365:
1366:
1367:
1368:
1369:
1370:
1371:
1372:
1373:
1374:
1375:
1376:
1377:
1378:
1379:
1380:
1381:
1382:
1383:
1384:
1385:
1386:
1387:
1388:
1389:
1390:
1391:
1392:
1393:
1394:
1395:
1396:
1397:
1398:
1399:
1400:
1401:
1402:
1403:
1404:

*

sO_nul 16_16

*

* 0k ok

Points d entré

quoNMsSB
quoLSB

di vi sMSB
di vi sLSB
di vi dVSB
di vi dLSB

E I T T T R I N

Poi nts de sort

di v32_16

s0_div32_16
bl_div32_16

sl _div32_16

| dd

addd
std

| daa
adca
st aa
| daa
adca
st aa
| dd

| sld
std

| daa
rol a
st aa
| daa
rol a
st aa
| dd

bne

I dx
| dy
pul a
pul b
rts

e

Structure division

reste_di vM
reste_divL

ie

equ
| dd
std
std
std
std
| dd
bne
| dd
std
std
rts

pshy
| dy
| sl
ro
r ol
r ol
| dd
rolb
rola
subd
bl o
std
sec
r ol
r ol
bra
addd

w b APOONNNWOLOK D™

N W
<< << << <<<<<<<<<<

O OoON
o -

_mul 16_16

» o
<<

* % ok X F

mul ti plicande decal e.

Qui

alors additi

on sur 32 bits

Decal age a gauche sur 32 bits du
mul ti plicande

Doi t

arreter la

mul tiplication car

le multiplicateur = 0
M se en place du resultat dans X et

Y

Réstitution de D

PROCEDURE DI V32_16

D, X, Y, CCR
X pointe sur

rmb
rmb
rmb
rmb
rmb
rmb
rmb
rmb

NNNNNNNDN

X X X X

ORANOH *

10, x
s0_div32_16
#$FFFF

0, x

2, X

#32
15, x
14, x
13, x
12, x
6, X

10, x
sl _div32_16
6, X

3, X
2, X
s2_div32_16
10, x

* 0% ok 2k X X X

* Test

Di vi sion non signee 32*16 bits resultat sur
Regi stres Affect,s:

M5B
LSB
M5B
LSB
M5B
LSB
M5B
LSB

16 bits.

une structure division

khkkkhhkkhkkhhkkhhkhkk hkkhhhkkhhkhhhkkhhkhdhhkkhhhkkhhkkhhhkkhhkhk hkkhhhkk kkhhkk hkkk kk hkkk kk k kkx* k*x*%*%

*

khkkkhhkkhkkhhkkhhkhkk hkkhhhkkhhkhhhkkhhkhdhhkkhhhkkhhkkhhhkkhhkhk hkkhhhkk hkkhhhkk hkkk kk hkk* kk kkx*k*x*%*%

quotient résulat. Mdifié par div32_16
quotient résul at

reste résult
reste résult
nunér at eur .
nunér at eur
dénom nat eur
dénom nat eur

at. Modifié par div32_16 (4)
at
Non nodifié par div32_16 (8)

.Modifié par div32_16 (12)

Di vision par O



1405:
1406:
1407:
1408:
1409:
1410:
1411:
1412:
1413:
1414:
1415:
1416:
1417:
1418:
1419:
1420:
1421:
1422:
1423:
1424:
1425:
1426:
1427:
1428:
1429:
1430:
1431:
1432:
1433:
1434:
1435:
1436:
1437:
1438:
1439:
1440:
1441:
1442:
1443:
1444:
1445:
1446:
1447:
1448:
1449:
1450:
1451:
1452:
1453:
1454:
1455:
1456:
1457:
1458:
1459:
1460:
1461:
1462:
1463:
1464:
1465:
1466:
1467:
1468:
1469:
1470:
1471:
1472:
1473:
1474:
1475:
1476:
1477:
1478:
1479:
1480:
1481:
1482:

std 6, x

| sl 3, X

r ol 2, X
s2_div32_16 dey

bne bl_div32_16

pul'y

rts

* Division non signee 3232 bits resultat sur 32 bits.
* Registres Affect,s: D, X, Y, CCR
* Points d entr,e : X pointe sur une structure division
* Structure division:
* quoNVsB rmb 2 * Modifi, par div32
* quoLSB rmb 2
* reste_di vM rmb 2 * Modifi, par div32 (4)
* reste_divL rmb 2
* di vi sMSB rmb 2 * Non nodifi, par div32 (8)
* di vi SLSB rmb 2
* di vi dMSB rmb 2 * Modifi, par div32 (12)
* di vi dLSB r mb 2
*
* Points de sortie
* Dur, e
di v32_32 equ *
| dd #0
std 0, x
std 2, X
std 4, x
std 6, X
| dd 8, X * Test division par 0
bne sO_div
| dd 10, x
bne sO_div
| dd #SFFFF * Division par O
std 0, x
std 2, X
rts
sO_div pshy
| dy #32
bl div I sl 15, x
r ol 14, x
r ol 13, x
r ol 12, x
rol 7, X
r ol 6, X
r ol 5, x
rol 4, x
| dd 4, x
cpd 8, x
bl o sl div
| dd 6, x
cpd 10, x
bl o sl div
subd 10, x
std 6, X
| daa 5, X
sbca 9, X
st aa 5, x
| daa 4, x
sbca 8, X
st aa 4, x
sec
bra s2_div
sl div clc
s2_div rol 3, X
r ol 2, X
r ol 1, x
r ol 0, x
dey
bne bl_div
puly

rts



1483:
1484:
1485:
1486:
1487:
1488:
1489:
1490:
1491:
1492:
1493:
1494:
1495:
1496:
1497:
1498:
1499:
1500:
1501:
1502:
1503:
1504:
1505:
1506:
1507:
1508:
1509:
1510:
1511:
1512:
1513:
1514:
1515:
1516:
1517:
1518:
1519:
1520:
1521:
1522:
1523:
1524:
1525:
1526:
1527:
1528:
1529:
1530:
1531:
1532:
1533:
1534:
1535:
1536:
1537:
1538:
1539:
1540:
1541:
1542:
1543:
1544:
1545:
1546:
1547:
1548:
1549:
1550:
1551:
1552:
1553:
1554:
1555:
1556:
1557:
1558:
1559:
1560:

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkkhhhkkhhkkhhhkkhhkhkdhhkkhhkdhkhhhkkhhkk hkkhhkk hkkhh kk hkkk* kk kk*k*x*%*%

* k%

SProgs de gestion du CAN

*

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkkhhkkhhhkhhkhhhkhhhkkhhkhhhkkhhkhdhkkhhkk hkhhhkkhhkd hkkhhkk hkkhh kkk hkkk kk kkx*k*x*%*%

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkdhkhhhkkhhkhdhhkkhhkk hkkhhhkk hkkd kk hkkk* kk*k k*k*x**%x*%

: selection CAN
;. com B=

: desel ecti on CAN

* SP | ancenent conversion tenpérature
* E - S: restenp (16bits) nodif: D
R R R R R R R R I I I I I I I I R R S S
| cant | dd #0

std noyenne

| dx #16
sO_| cant pshx

belr porta,y menctan

| dab #940010111

jsr conctan

jsr t pS0us

jsr lectr

| dd result

bset porta,y menctan

addd noyenne

std noyenne

pul x

dex

bne sO_| cant

| dd noyenne

Isrd

Isrd

Isrd

Isrd

std restenp

rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkdhkkhhhkkhhkhkhhkkhhkd hkhhhkk hkkk kk hk* kk,k k*k*x**%x*%

D

: selection CAN
;. com B=

; desel ecti on CAN

* SP | ancenment conversion pH
* EO- S: resph (16bits) nodi f :
R R R R R R S R Sk I I I I I I I I R R R I I I R
| canp | dd #0
std noyenne
I dx #16
sO_| canp pshx
belr porta,y menctan
| dab #941010111
jsr conctan
jsr t pS0us
jsr lectr
| dd result
bset porta,y menctan
addd noyenne
std noyenne
pul x
dex
bne sO_I canp
| dd noyenne
I srd
Isrd
Isrd
Isrd
std resph
rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkdhkkhhhkkhhkhkhhkkhhkd hkhhhkk ki hkk hk* kk,* k*k*x* %%

D

: selection CAN
;. com B=

; desel ecti on CAN

* SP | ancenment conversion conductivite
* E - S: rescond (16bits) nodi f :
R R R R R R S R Sk I I I I I I I I R R R I I I R
| canc | dd #0
std noyenne
| dx #16
sO_I canc pshx
belr porta,y menctan
| dab #940100111
jsr conctan
jsr t pS0us
jsr lectr
| dd result
bset porta,y menctan
addd noyenne
std noyenne



1561:
1562:
1563:
1564:
1565:
1566:
1567:
1568:
1569:
1570:
1571:
1572:
1573:
1574:
1575:
1576:
1577:
1578:
1579:
1580:
1581:
1582:
1583:
1584:
1585:
1586:
1587:
1588:
1589:
1590:
1591:
1592:
1593:
1594:
1595:
1596:
1597:
1598:
1599:
1600:
1601:
1602:
1603:
1604:
1605:
1606:
1607:
1608:
1609:
1610:
1611:
1612:
1613:
1614:
1615:
1616:
1617:
1618:
1619:
1620:
1621:
1622:
1623:
1624:
1625:
1626:
1627:
1628:
1629:
1630:
1631:
1632:
1633:
1634:
1635:
1636:
1637:
1638:

pul x

dex

bne s0_I| canc
| dd nmoyenne
I srd

I srd

I srd

I srd

std rescond
rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkdhkkhhhkhhkkhd hkkhhkd hkhhkk hkkd kk hkkk kk k k*k*x**x*%

* SP ecriture conmande CAN
* E: B = octet de controle , S -
R R R R I R R Rk I R R R I I S R
conctan bclr porta,y mencan * verification selection can
belr porta,y hdata * hdat a=0
| daa #8
staa conpte ; initialisation conpteur
cont0 Islb
bcs concl ; C=1 => din_can=1
belr porta,y din_can ; C=0 => din_can=0
bra cont?2
concl bset porta,y din_can
conc?2 bset porta,y hdata * hdata=1 i npul sion
belr porta,y hdata * hdata=0 sur hdata
dec conpt e
bne concO
belr porta,y din_can ; din_can=0
rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkdhkkhhhkkhhkhkhhkkhhkd hkhhhkk ki hkk hk* kk,* k*k*x* %%

* SP | ecture donnee CAN
* E - S: result (16bits)
R R R R I R R R I I I S R R R I I S S
lectr | daa #16
st aa conpt e ; initialisation conpteur
clra
clrb
| ectdO bset porta,y hdata ; 1 mpul sion sur hdata
belr porta,y hdata
brclr porta,y dout |lectdl ; test dout can
sec
bra | ectd2
lectdl clc
| ectd2 rolb ; recuperation bit Dout sur reg.D
rola
dec conpt e
bne | ectdO
Isrd
Isrd
Isrd
Isrd
std result ; recuperation donnee can
rts

khkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkkhhkkhhhkhhkhhhkhhkdhkhhhkkhhkhkdhkkhhkkd hkhhkkhhkk hkkhhkk hkkhk kkk hkk* kk k k*k*x*%*%

rEE SProgs de gestion de la nénpoire *

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkkhhhkkhhkkhhhkkhhkhkdhkkhhkd hkhhkkhhkk hkkhhkk hkkhk kk hkkk kk k k*k*x*%*%

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhhhkkhhhkkhhkkhhhkkhhkhkdhhkkhhkdhkhhhkkhhkk hkkhhkk hkkhh kk hkkk* kk kk*k*x*%*%

* SP gestion de lecture des paranetres dans |a nmenoire eeprom *
* E: - S pente, phO, tenpe, fctenp, coeft, coefc,vseuil, znseuil, sseuil modi f: D, X *
EIE R R R R I I I R R R I I I R R R I I I R
lectmemclr adeprom ; adresse eeprom= 0

| daa #9

st aa cpt para ; 9 paranetres a lire en nménoire

I dx #pent e ; chargenent adresse du ler paranetre
sO_l ect rem jsr read ; lecture des paranetres en nenvire

| dd donnee

std 0, x

i nx

i nx

inc adeprom

dec cpt para

bne sO_| ectmem



1639: rts

1640:

1641 EIR R R R R R I I I R R R I I I R R I I I I S S R
1642: * SP gestion de |'écriture des paranetres de foncti onnenent dans |la nenoire *
1643: * E: pente, phO, tenpe, fctenp, coeft, coefc, vseuil, znseuil,sseuil S:- nmodif: DX *

1644 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkdhhkhhhkhhkhhhkkhhhkkhhkhhhkkhhkhkdhkkhhkkk hkhhkkhhkd hkkhhkk hkkhk kk kk* kk kk* k*x*%*%

1645: ecritnmem | daa #9

1646: st aa cpt para

1647: clr adeprom

1648: | dx #pent e

1649: jsr wen ;autorisation ecriture en nenoire
1650: sO_ecritnmem | dd 0, x

1651: std donnee

1652: jsr wite ; ecriture paranetres en nmenoire
1653: inc adeprom

1654: i nx

1655: i nx

1656: dec cpt para

1657: bne sO_ecritnmem

1658: jsr wds ; interdiction ecriture en nenoire
1659: rts

1660:

1661 EE R I R I I I I I I I I I I R I R I R I I R I I I R I R R I I I R I I I I I R A I I I

1662: * SP wite enabl e eeprom

1663 EE R I R I I I I I I I I I R I R I I I I R I I R I R R I R I R I I I I I I R A I I I I I

1664: wen bset porta,y mencan ; CS=1 selection eeprom

1665: | daa #%9©0000100 ;com A=xxxxx+1+00 B=xX+11+XXXX
1666: | dab #9%©0110000

1667: jsr writcom

1668: bel r porta,y mencan ; CS=0 deselection eeprom

1669: rts

1670:

1671 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkdhkkhhhkkhhkhkhhkkhhkd hkhhhkk ki hkk hk* kk,* k*k*x* %%

1672: * SP wite disable eeprom

1673 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkkhhhkdhkkhhhkkhhkhkhhkkhhkd hkkhhkk hkkd kk hk* kk * k*k*x**x*%

1674: wds bset porta,y mencan ; selection eeprom

1675: | daa #%9©0000100 ;com A=xxxxx+1+00 B=xx+00+xXXX
1676: | dab #990000000

1677: jsr writcom

1678: bel r porta,y mencan ; deselection eeprom

1679: rts

1680:

1681 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkdhkkhhhkkhhkhkhhkkhhkd hkhhhkk ki hkk hk* kk,* k*k*x* %%

1682: * SP write eeprom
1683: * E: adepron(8bits), donnee(1l6bits) S

1684 khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkdhkkhhhkkhhkhkhhkkhhkd hkkhhhkk hkkd kk hkk* kk * kk*k*x**%x*%

1685: wite bset porta,y mencan ; selection eeprom

1686: | daa #9%90000101 ;o com A=XXXxx+1+01

1687: | dab adeprom

1688: jsr writcom

1689: jsr writdon

1690: bel r porta,y mencan ; deselection eeprom

1691: jsr finwit ; attente fin d ecriture (Tbusy)
1692: rts

1693:

1694 EE R R R R R R R Sk I I I I I I R R R I S S R
1695: * SP ecriture conmande eeprom (bit start-+code fonction+adresse)
1696: * E: A=xxxxx+bit start+code fonction , B=xx+adresse(6bits)
1697 R R R R R R S R Sk I I I I I I I I R R R I I I R
1698: witcom bset porta,y mencan * verification selection eeprom
1699: belr porta,y hdata * hdat a=0

1700: psha

1701: | daa #9

1702: st aa conpt e ; initialisation conpteur
1703: pul a

1704: Islb

1705: Islb

1706: Isld * suppression 5 bits de poid fort
1707: Isld

1708: Isld

1709: Isld

1710: Isld

1711: witcO Isld

1712: bcs witcl i C=1 => din_nenrl

1713: bel r porta,y din_mem; C=0 => di n_nenr0

1714: bra writc2

1715: witcl bset porta,y din_mem

1716: witc2 bset porta,y hdata * hdata=1 i npul sion



1717:
1718:
1719:
1720:
1721:
1722:
1723:
1724:
1725:
1726:
1727:
1728:
1729:
1730:
1731:
1732:
1733:
1734:
1735:
1736:
1737:
1738:
1739:
1740:
1741:
1742:
1743:
1744:
1745:
1746:
1747:
1748:
1749:
1750:
1751:
1752:
1753:
1754:
1755:
1756:
1757:
1758:
1759:
1760:
1761:
1762:
1763:
1764:
1765:
1766:
1767:
1768:
1769:
1770:
1771:
1772:
1773:
1774:
1775:
1776:
1777:
1778:
1779:
1780:
1781:
1782:
1783:
1784:
1785:
1786:
1787:
1788:
1789:
1790:
1791:
1792:
1793:
1794:

belr
dec
bne
rts

porta,y hdata * hdata=0 sur hdata
conpte

writcO

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkdhkhhhkkhhkhdhhkkhhkk hkkhhhkk hkkd kk hkkk* kk*k k*k*x**%x*%

* SP
* E: donnee(16bits)

ecriture donnee eeprom

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkdhkkhhhkkhhkhkhhkkhhkd hkkhhhkk hkkd kk hkk* kk * kk*k*x**%x*%

| daa
st aa
| dd
Isld
bcs
belr
bra
bset
bset
belr
dec
bne
bclr
rts

writdon

writdO

witdl
witd2

#16

conpt e ; initialisation conpteur
donnee

writdl ; C=1 => din_menFl
porta,y din_mem; C=0 => din_nmen=0
writd2

porta,y din_nmem
porta,y hdata *
porta,y hdata *
conpte

writdo

porta,y din_mem

hdat a=1 i npul si on
hdata=0 sur hdata

di n_mem=0

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkd hkhhhkkhhkhkd hkkhhhkdhhkhdhhkkhhhkkhhkkhhhkkhhkkhk kkhhkk kkhk kk kk* kk,k *k*k*x*%*%

* SP Attente fin d une fonction d écriture/effacenment (busy/ready)
* (Attente maxi mum = 4096. (3+8+3). Tcycle )
R E R R R R S I I I I I R I R R R I I I
finwit pshx
I dx #$1000
belr porta,y menctan
bset porta,y menctan
finwiO dex
br set porta,y dout finwil ; attente de |'etat ready
bne finwiO
finwil bel r porta,y mencan ; deselection du CS apres |e ready
pul x
rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhhkdhkhhhkkhhkhkhhkkhhhkk hkhhhkk hkkd kk hkk* kk,k kx*k*x**x*%

* SP read eeprom
* E: adeprom(8bits)

S: donnee (16bits)

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkdhkkhhhkkhhkhkhhkkhhkd hkhhhkk ki hkk hk* kk,* k*k*x* %%

bset
| daa
| dab
jsr
jsr
std
belr
rts

read

porta,y mencan ; selection eeprom

#9%90000110 ;o com  A=xxxxx+1+10

adeprom

writcom

readdon

donnee ; recuperation donnee eeprom

porta,y mencan ; deselection eeprom

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkdhkkhhhkkhhkhkhhkkhhkd hkhhhkk ki hkk hk* kk,* k*k*x* %%

* SP

* E -

EE R I I I I I I I I O I

readdon | daa
st aa

readd0 bset
belr
brclr
sec
bra

readdl clc

readd2 rolb
rol a
dec
bne
std
rts

| ecture donnee eeprom

S: donnee (16bits)

R S O R I O O

#16
conpt e ; initialisation conpteur
porta,y hdata ; 1 npul sion sur hdata
porta,y hdata
porta,y dout readdl ; test dout eeprom
readd2
; recuperation bit Dout sur reg.D
conpte
readdo
donnee ; recuperation donnee eeprom

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhkkhhkkhhhkkhhkhhhkkhhkkhhkkhhhkkhhkkhhhkkhhkd hkkhhkk kkhd kk ki kk,kkx*k*x*%*%

* SProg | ecture du cl avier *

* E - S seuil

phcond, et al t enp, et al ph, et al cond, noi ns, pl us, val *

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkkhhkhkhhkkhhhkkhhkhhhkkhhkhkdhhkhhhkkhhkkhhhkkhhkd hkkhhkk hkkd kk ki kk kkx* k*x*%*%

l ec_clavier br set

porte,y t_clav f_lec_clav ; test appui sur

un BP sinon fin du



1795:
1796:
1797:
1798:
1799:
1800:
1801:
1802:
1803:
1804:
1805:
1806:
1807:
1808:
1809:
1810:
1811:
1812:
1813:
1814:
1815:
1816:
1817:
1818:
1819:
1820:
1821:
1822:
1823:
1824:
1825:
1826:
1827:
1828:
1829:
1830:
1831:
1832:
1833:
1834:
1835:
1836:
1837:
1838:
1839:
1840:
1841:
1842:
1843:
1844:
1845:
1846:
1847:
1848:
1849:
1850:
1851:
1852:
1853:
1854:
1855:
1856:
1857:
1858:
1859:
1860:
1861:
1862:
1863:
1864:
1865:
1866:
1867:
1868:
1869:
1870:
1871:
1872:

sO_l ec_cl avi er

sl lec_clavier

menuphc | daa

s2_lec_clavier

s3_lec_clavier

s4_lec_clavier

s5_lec_clavier

s6_l ec_cl avier

s7_lec_clavier

fin_lec_clav
f_lec_clav

| daa
anda
st aa
| daa
cnpa
bne

| daa
st aa
| daa
cnpa
bne

t st

beq

clr

jsr

jnmp

#SFF
st aa
jsr

| daa
cnpa
bne

| daa
st aa
| daa
cnpa
bne

| daa
st aa
| daa
cnpa
bne

| daa
st aa
| daa
cnpa
bne

| daa
st aa
| daa
cnpa
bne

| daa
st aa
| daa
cnpa
bne

| daa
st aa
brclr
rts

porte
#9©0000111
nenu

nenu
#%00000000
sl_l ec_cl avi
#SFF

seui |

nenu
#9%©0000001
s2_l ec_cl avi
phcond
menuphc
phcond
clr_aff

s2_l ec_cl avi

phcond
clr_aff

nenu
#9%©0000010
s3_l ec_cl avi
#SFF

etal temp
nenu
#9©0000011
s4_| ec_cl avi
#SFF

et al ph

nenu
#9%©0000100
s5_l ec_cl avi
#$FF

et al cond
nenu
#9©0000101
s6_l ec_cl avi
#$FF

noi ns

nenu
#9%©0000110
s7_l ec_cl avi
#SFF

pl us

nenu
#9©0000111
fin_lec_clav
#SFF

val

porte,y t_clav fin_lec_c

er

er

er

er

er

er

er

er

av ;

| ecture du code du BP

nmenu = val eur portE

saut a étiquette si pas d' appui sur touche
touche seuil appuyee

si menu = 0 alors seuil = $FF

saut a étiquette si pas d' appui sur touche
t ouche phcond appuyee
si menu = 1 alors conpl enmrent de phcond

saut a étiquette si pas d' appui sur touche
touche etaltenp appuyee
si nmenu = 2 alors etaltenp = $FF

saut a étiquette si pas d' appui sur touche
touche etal ph appuyee
si nmenu = 3 alors etal ph = $FF

saut a étiquette si pas d' appui sur touche
touche etal cond appuyee
si menu = 4 alors etal cond = $FF

saut a étiquette si pas d' appui sur touche
touche noi ns appuyee
si menu = 5 alors noins = $FF

saut a étiquette si pas d' appui sur touche
touche plus appuyee
si nmenu = 6 alors plus = $FF

saut a étiquette si
touche val appuyee
si nenu = 7 alors plus = $FF

test rel achenent bouton poussoir

pas d'appui sur touche

khkkkhhkkhkkhhkkhhkhkkhhkkhhkkhhkhhhkkhhkhdhhkkhhkkk hkkhhhkkhhkhk hkkhhkk hkkhhhkk hkkk kk hkk* kk k kkx*k*x*%*%

* Sprog gestion nenu
* E: seuil,etaltenp, etal ph, etal cond

khkkkhhkkhkkhkkhhkhkkhhkkhhhkkhhkhhhkhhkhdhhkkhhkkkhhkkhhhkkhhkhk hkkhhkk hkkhhhkk hkkk kk hkkk* kk,k kkx* k*x*%*%

ges_nenu

s0_ges_nenu

sl _ges_nenu

s2_ges_menu

tst
beq
clr
jsr
jsr
Jm
tst
beq
clr
jsr
jsr
Jm
tst
beq
clr
jsr
jsr
Jm
tst
beq
clr
jsr

etaltemp
s0_ges_nenu
etaltemp
etal on_tenp
ecritnmem
fin_ges_nenu
et al ph

sl _ges_nenu
et al ph

et al on_ph
ecritnmem
fin_ges_nenu
et al cond
s2_ges_menu
et al cond

et al on_cond
ecritnmem
fin_ges_nenu
seui |
fin_ges_nenu
seui |
ges_seui

test appui touche etaltenp

saut a étiquette si pas d' appui sur touche
et al onnage sonde tenperature s

touche etal tenp appuyee

ecriture paranetres de fonctionnenment en n

test appui touche etal ph

saut a étiquette si pas d' appui sur touche
et al onnage sonde pH si

touche etal pH appuyee

ecriture paranetres de fonctionnenment en n

test appui touche etal cond

saut a étiquette si pas d' appui sur touche
et al onnage sonde conductivite si

touche etal cond appuyee

ecriture paranetres de fonctionnenment en n

t ouche seui
pas d'appui sur touche

test appui
saut a étiquette si

regl ages seuil pH si
touche seuil appuyee



1873:
1874:
1875:
1876:
1877:
1878:
1879:
1880:
1881:
1882:
1883:
1884:
1885:
1886:
1887:
1888:
1889:
1890:
1891:
1892:
1893:
1894:
1895:
1896:
1897:
1898:
1899:
1900:
1901:
1902:
1903:
1904:
1905:
1906:
1907:
1908:
1909:
1910:
1911:
1912:
1913:
1914:
1915:
1916:
1917:
1918:
1919:
1920:
1921:
1922:
1923:
1924:
1925:
1926:
1927:
1928:
1929:
1930:
1931:
1932:
1933:
1934:
1935:
1936:
1937:
1938:
1939:
1940:
1941:
1942:
1943:
1944:
1945:
1946:
1947:
1948:
1949:
1950:

jsr ecritmem ; ecriture paranmetres de fonctionnement en
fin_ges_nmenu rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhdhhkhhhkkhhkhhhkkhhkhk hkkhhkk hkkhhhkk hkkhd hkkhhkd kkhhkkk kk*xk k* k*x**%x*%

* gestion seui

ER R R R R I I I I I I R I I I R
ges_seui | nop ;o a définir
rts

khkkkhhkkhkkhhkkhhkhkk hkkhhhkkhhkhdhhkhhhkkhhkhhhkkhhkk hkhhhkk hkkhk hkkhhkk hkkhhkk hkkk kk kkx* k*x*%*%

ok SProg evoi e ph boucl e de courant
* e: restenp s: valth, valtl nodif: d, tnskl, x,
EE R R R R R Rk R R R I I I I R R
envph pshy

| dd phcor

I dx #2761

jsr mul 16_16

st x di vi dMSB

sty di vi dLSB

| dd #10

std di vi SLSB

| dd #0

std di vi sM5B

| dx #quoMsSB

jsr di v32_16

| dd quoLSB

addd #9659

std valth

| dd #60387

subd valth

std val t |

| daa #%1.0000000

st aa t mek1

cli

puly

rts

khkkkhhkkhkkhhkkhhkhkkhhkkhhkhkkhhkhhhkkhhkhhhkkhhhkkhhkkhhhkkhhkhhhkkhhkd hkkhhhkk hkhk kk hkkx* kk k*x* k%%

ok Sprog d'interuption tinmer 1
***% E. valtl,valth S nmodi f: btinmer,d, tnskl, tocl
EIE R I I I I I I I I I I I I I I I I I I I I I I I I I R I I I I I I I I I I
spinterl pshy

I dy #$1000

t st bt i nmer

bne interl

| dd valth

bset portc,y paranrap

inc bti nmer

bra fininter
interl | dd val tl

bel r portc,y paranrap

clr bt i nmer
fininter addd tocl

std tocl

| daa #94.0000000
st aa tflgl

pul'y
rti

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhdhhkhhhkkhhkhhhkkhhkhkk hkkhhhkk hkkhhhkk hkkhh hkkhhkd kk hkk kk*xk kk k*x**%x*%

rEE SProgs de tenporisation

khkkkhhkkhkkhhkkhhkhkkhhkkhhhkkhhkhhhkhhkhdhhkhhhkkhhkhhhkkhhkhkhhkkhhkhkk hkkhhhkkhhkkhh hkkhhkd hkkhhkkk kk*k kk k*x* %%

khkkkhhkkhkkhkkhhkkhkk kkhhkk hkkhhkkk hkkhkhkk kk**%x

* tenporisation de 50us
R R R R R R S I I I R
t p50us pshx
I dx #11
t pS0us1 dex
bne t p50us1
pul x
rts

khkkkhhkkhkkhkkhhkkhkk kkhhkk hkkhhkkk hkkhkhkk kk**%x



1951:
1952:
1953:
1954:
1955:
1956:
1957:
1958:
1959:
1960:
1961:
1962:
1963:
1964:
1965:
1966:
1967:
1968:
1969:
1970:
1971:
1972:
1973:
1974:
1975:
1976:
1977:
1978:
1979:
1980:
1981:
1982:
1983:
1984:
1985:
1986:
1987:
1988:
1989:
1990:
1991:
1992:
1993:

* tenporisation de 1ms
R R R R R R S I I I R
tplns pshx
I dx #304
tplnsl dex
bne tplnsl
pul x
rts

khkkkhkkhkkhkkhhkhkk kkhhkkk hkkhhkk hkkrkk kk kkk k%

* tenporisation de 10ns
R R R R R Ik
t p10ns pshx
I dx #3069
tplOmsl dex
bne t p10nsl
pul x
rts

khkkkhkkhkkhkkhhkhkk kkhhkkk hkkhhkk hkkrkk kk kkk k%

* tenporisation de 100ms
R R R R R Ik
t p100ns pshx
I dx #30718
t p100nti dex
bne t p100ni
pul x
rts

khkkkhhkkhkkhkkhhkkhkkhhkkhhhkk hkkhhhkk hkkhkh kk hkk kkhhkk kkhk kk k*x**%

* procedure de tenporisation de 1 s
ER R R R R Rk kR
tpls pshx
I dx #10
tplsl jsr t p100ns
dex
bne tplsl
pul x
rts

END *** Fin du prog en RAM ***



