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ABSTRACT

The purpose fo this thesis is to leamning structure m}d application of MCS-
531 series single chip microcontroler which use the - 80C3? * to control operation
of all type air conditioner . This appication use 80C32 ?for control start / stop
compressor in temperature range and comtrol speed of féh by determine current
ztcmpcrature and setting temp. Fan's speed has two level high and low. The power
switching device use solie state relay instead of mmagnetic n?ecbanical relay be it has
no contact spike. The special of this controller is it céh control operation by
infrared wireless remote control , in rang of distance ?-8 metric. The control
temperature range is 18-35 C. Temperature is display by LCD MODULE. All

conditions in control system are design to fixable and ea.tisy to change parameyers

by program control. ;
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fu Crytal lulnsnouTnsamesaszga 80C31 annsodefumieawinmouen
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00 :00
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1

TEMPRATURE  SET ,
25" C ,

d o A o a A d1
7101 6.5 uaaIN13§y KEY TEMP iReimsaaquingll (5ui 25 °C)
1

TEMPRATURE SET
26 ' C

1

d . 2 o
1171 6.6 uAAINIFY KEY TEMP UP (+) Mquinqil STEP a¢ 1'C
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MAIN PROGRAM

START

h 4 ——

INITIALIZE 8255 _

h 4

INTERRUP LCD

INITERRUP DS1620

Y

SET PARAMETER

—

SET COMP OFF

v
~ .

_ ~ WAIT FOR
INTERRUP -~ —

NO

~

‘ .

1

KEY TON

Y,

~

-
< KEY PON/OFF >~
\

LOOP TON

~ \\/// NO

— KEY TOFF\ :

LOOP TOFF

YES

TEMP

/ ’\ '
< KEY TEMP
\\ \'/No—’

! . YES

| . ! B
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CHECK SINGNAL INTERRUP OF

_ CHECK SINGNA
>_.

REMOTE 8 KEY

START

¢
<

45

INTERRUP .

NO

"ton loop

~ NO

¥

YES

s

ton

W amdame -



LOOP TIMER-OFF

{ Terminator )

TON = TON+5

TON = TON-5

TON =00

PON

/ARG BN A

O

46



LOOP SET TEMP

=

up

DOWN

TEMP = TEMP+1

TEMP = TEMP-1

TEMP =00




LOOP POWER_ON

CHECK SET

48

TOV

4

CH_TEMP

y

TOFF = TOFF SET-
TDSI1202

TOFF =00

STIME RESET TIME

y

CH_TEMP

4

CONTROL FAN AND
COMP

—— ——— i



LOOP CHECK TEMP AND
CONTROL FAN AND COMP

C CH_TEMP >

y

SET TEMP

y

READ TEMP
DS1620

COMP

4

CONTROL FAN AND
COomMP

END

49




LOOP TIMER-ON

TON

TON = TON+5
TON = TON-5
TIME ON = 00
PON OR OFF
YES | LooP POWER
ON
NO
STIME
POFF ;
" TIMER
B T
T=00
YES

PON
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LOOP POWER-OFF

< POWER—OFF)

SHECK PUS NO
\TON
YES

y Y

STAND-BY WAIT
CHECK TIME ON FOR INTERRUP

NO

TON=00

YES

STIME ' CLEAR TIME DS1202

\

4

POWER-ON
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VONARLWND K

2DECRIPTION PROGRAM EXAMPLE FOR:CONTROL AIR
; FILENAME CONT .ASM
sRARRRRARKRIRRRRRAIARRRRRRATARARARRAAR NI R AR RAAAR
CPU "8051.TBL"
HOF WINTS"

***********************************i*********

e N8 N

MCS-51 INTERNAL REGISTERS

H g W
%8.0

S

'MCS—Sl INTERNAL BIT ADDRESSES

'

CY'
AC:
ACC:
ACC.7:
FO:
RS1:
RSO
oV:

P:

PS:
PT1:
PT2:
PX1:
PTO:
PXO0:
T2CON:
T2CP:

) T2C:

EA:
ES:
ET1:
EX1:
ETO:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

OFOH
OEOH
ODOH
0B8H
OBOH
OA8H
OAOH
99H
98H
90H
8DH
8CH
8BH
8AH
8SH
88H
87H
83H
82H
81H
80H

0D7H
OD6H
OECH
OE7H
ODSH
OD4H
OD3H
OD2H
GDOH
6BCH
OBBH
OBDH
OBAH
OUB9H
OB8H
OC8H
0C8H
QC9H
OAFH
OACH
OABH
OAAH
0A9H

+B REGISTER

; ACCUMULATOR

; PROGRAM STATUS WORD
; INTERRUPT PRIORITY
;PORT 3

; INTERRUPT ENABLE

; PORT 2

; SEND BUFFER
;SERIAL CONTROL
;PORT. 1

;TIMER 1 HIGH
;TIMER 0 HIGH
;TIMER 1 LOW

;TIMER O LOW

; TIMER MODE

:TIMER CONTROL

; POWER CONTROL REGISTER
;DATA POINTER HIGH
;DATA POINTER LOW
:STACK POINTER
;PORT 0O

;CARRY FLAG
;AUXILIARY-CARRY FLAG

;ACCUMULATOR BIT 7
;USER FLAG O
*REGISTER SELECT MSB
;REGISTER SELECT LSB
7OVERFLOW FLAG
;PARITY FLAG
;PRIORITY SERIAL PORT
; PRIORITY TIMER 1

; NEW ADD

sPRIORITY EXTERNAL 1
;PRIDRITY TIMER O
,PRIORITY EXTERNAL O
;NEW: ADD

;ENABLE ALL INTERRUPT

;ENABLE SERIAL INTERRUPT
;ENABLE TIMER 1 INTERRUPT
;ENABLE EXTERNAL 1 INTERR
;ENABLE TIMER O INTERRUPT



58
59

61
62
63
64
65
66
67
63
69
70
71
72
73
74
75
76
77

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
112

ET2:
EXO:
SMO:
SM1:
SM2:
REN:
TBS:
RB8:
TI:
RI:
TF1:
TR1:
TRZ2:
EXEN2:

TFO:
TRO:
IEl:
IT1:
IEO:
ITO:
P1.0:
Pl.1:
Pl1.2:
Pl1.3:
Pl.4:
Pl.5:
Pl.6:
P1.7:
P3.0:
P3.1:
P3.2:
P3.3:
P3.4:
P3.5:
P3.6:
P3.7:
ACC.O:
ACC.%:
ACC.2:
ACC.3¢
ACC.4:
ACC.b:
ACC.6:
ACC.7:

’

LCDWRC:
LCDRDC:
LCDWRD:
LCDRDD:
LCDBUF:

PORTX_A:
PORT1_B:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU

EQU
EQU

OADH
OA8H
09FH
09EH
09DH
09CH
09BH
09AH
099H
098H
O8FH
08EH
OCAH
OCBH

08DH
08CH
08BH
08AH
089H
088H
090H
091H
092H
093H
094H
095H
096H
097H
OBOH
OB1H
OB2H
OB3H
OB4H
OBS5H
0B6H
O0B7H
O0EOH
OElH
OE2H
OE3H
OE4H
OESH
OE6H
OE7H

OFAOOH
OFAO1H
OFAO2H
OFAO3H
8800H

OF800H
OF801H

%

; NEW ADD
;ENABLE EXTERNAL O INTERR
; SERIAL MODE 0

; SERTAL MODE 1

; SERTAL MODE 2

; SERIAL RECEPTION ENABLE
; TRANSMITT BIT 8

;RECEIVE BIT 8

; TRANSMIT INTERRUPT FLAG
;RECEIVE INTERRUPT FLAG
;TIMER 1 OVERFLOW FLAG
3TIMER 1 RUN CONTROL BIT

¥
i

;TIMER 0 OVERFLOW FLAG
;TIMER 0 RUN CONTROL BIY"
;EXT INTERR. 1 EDGE FLAG
;EXT.INTERR. 1 TYPE FLAG
;EXT INTERR. O EDGE FLAG
JEXT INTERR. O TYPE FLAG

{

s kkdkkhkkkhkk® VARTABLE #kkkhhhdhd

;LCD WRITE CONTROL

;LCD READ CONTROL (BUSY CHECK)
:LCD WRITE DATA

;LCD READ DATA



115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
132
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

159
160
161
162
163
l64
165
166

167

168
169
170
171

PORT1_C: EQU O0F802H
CONT1: EQU OF803H
PORT2_A: EQU OFCOOH
PORT2_B: EQU OFCOl1lH
PORT2_C: EQU OFCO2H
CONT2: EQU OFCO3H
T_ONH: EQU 30H
T ONM: EQU 31H
T_QFFH: EQU 32H
T_OFFM: EQU 33H
TEMP: EQU 34H
REG: EQU 35H
TEMP1: EQU 36H
shkkRkRANkR RESET *kkdhhhhhk
ORG O0O0O0OH
LIJMP s_delay
ORG O0003H
LJMP MAIN2
ORG 0O02FH .
s_delay: mov r2,#0fh
s_delayl:mov r3,#0
s_delay2:mov r4,#0

s_delay3:djnz

djnz
djnz

MoV
MOV
MOV
MOV
MOV
MOV
MOV

r4,s_delay3d
r3,s_delay2
r2,s_delayl

20H, #00H
21H,#00H
T_ONH, #00H
T_ONM, #00H
T_OFFH, #00H
T_OFFM, #00H
TEMP, # 25H

;***********************i*************

rk

initialize

l1cd *

;****************************i********

MENU4:

MOV
LCALL
MOV
LCALL
MOV
LCALL
lcall

A,#00111000B ; FUNCTION SET
LCDWI
A,#00001100B
LCDWI

A,#01H

LCDWI
1_delay

;DISPLAY ON/OFF

PCLEA%

shkkkkhhhhkhhhhhhhkhhhhhhkhhrhrkhhkhhs

HE

init

*

ialize 8255

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

MOV
MOV
MOVX

DPTR, #CONT1
A,#8BH
eDPTR, A



172 MOV DPTR, #CONT2 1

173 poVv A, #8BH

174 MOVX €DPTR,A

175 LCALL 1_delay

176

177 shhhhhRhhdd®hddkddddsssssssshs

178 ; initialize DS 1620 *

I79 phAk¥RIAAIRARNAAARRNARRARARNR AR

180 MOV R7,#0CH JWRITE CONFIG TEMPRATURE
181 MOV R6, #82H |

182 LCALL WDAT16 !

183 LCALL DELAYX

184 MOV R7,#0EEH

185 MOV R6,#00H

186 LCALL WDAT16 1

187 LCALL DELAYX ; LOOP TEMP
188

189 t
190 hRkkRERRAAARhAkhhhhhhkhhhhkihhis

191 ;* STAND BY MODE *

192 ;ARARRRARRRRARRRRRRRRRREIRRRAERRK
193 P_OFF: LCALL OFF_DRI '

194 LCALL,  CLRLCD
195 MOV DPTR, #MENUTO
196 LCALL LCDLDP

197 MOV DPTR, #MENUTS
198 LCALL LCDLDP1

199 LCALL STIME

200 LJMP START

201 kkkhhhkkhkhhhhhhhhhrhkhhhhhihid
202

203 ORG 0500H

204 MAIN2: LCALL CLRLCD

205 SCAN_KO:CLR EA

206 MoV DPTR, #PORT1_C
207 MOVX A,@DPTR

208 ANL A,#OFH

209 MOV 21H,A

210 MOV R7,#05H

211 LCALL DELAY

212 MOV A,21H

213 MOV R1,A

214 CJINE R1,#0CH,LO_1
215 LIMP LO_2 1

216 LO_1:LJMP LO_3
217 LO_2:MOV DPTR, #MENUT2

218 LCALL LCDLDP

219 MOV A,T_ONH

220 LCALL HTOA

221 MOV A,R2

222 MOV R1,A ,
223 MOV RO, #0CAH

224 LCALL LCDLDP2

225 MOV A,R3

226 MOV R1,A

227 MOV RO, #0CBH

228 LCALL LCDLDP2



229 MoV R1,#3AH

230 MOV RO, #0CCH

231 LCALL LCDLDP2

232 MOV A,T_ONM

233 LCALL HTOA

234 MoV A,R2

235 MOV R1,A

236 MOV RO , #0CDH

237 LCALL LCDIDP2

238 MOV A,R3

239 MOV R1,A

240 MoV RO, #0CEH

241 LCALL LCDLDP2

242

243 D_3:MOV DPTR, #PORT1_C
244 MOVX  A,@DPTR

245 ANL A,#0FH

246 CINE A, #OOH,D_S
247 ILJMP TAU

248 D_5:MOV 23H,A

249 D _4: MOV DPTR, #PORT1_C
250 MOVX A,@DPTR

251 ANL X, #OFH

252 CIJNE A,#00H,D_4
253 MOV A,23H

254 CIJNE A, #04H,DDOWN
255 LCALL D_UP

256 DDOWN: CINE A, #02H,DCANCLE
257 LCALL D_DOWN

258 DCANCLE:CJINE A, #06H,DENTER
259 DCLR: MOV T_ONH, #00H

260 MOV T_ONM, #00H
261

262 MOV A,T_ONH
263 LCALL HTOA

264 MOV A,R2

265 MOV R1,A

266 MOV RO, #OCAH
267 LCALL LCDLDP2
268 MOV A,R3

269 MOV R1,A

270 MOV RO, #0CBH
271 LCALL LCDLDP2
272 MOV R1,#3AH
273 MOV RO, #0CCH
274 LCALL LCDLDP2
275 MOV A,T_ONM
276 LCALL HTOA

277 MOV A,R2

278 MOV R1,A

279 MoV RO, #OCDH
280 LCALL LCDLDP2
281 MoV A,R3

282 MOV R1,A

283 MOV RO, #OCEH
284 LCALL LCDLDP2

285



286 LJMP D_3
287 DENTER: CJNE A,#01H,D_3
288 DENT: MOV A,T_ONH

289 LCALL HTOA

290 MOV A,R2

291 MOV R1,A

292 MOV RO, #0CAH
293 LCALL LCDLDP2

294 MOV A,R3

295 MOV R1,A

296 MOV RO, #0CBH
297 LCALL LCDLDP2

298 MOV R1,#32AH

299 MOV RO, #0CCH
300 LCALL LCDLDP2

301 MOV A,T_ONM
302 LCALL HTOA

303 MOV A,R2

304 MOV R1l,A

305 MoV RO, #OCDH
306 LCALL LCDLDP2

307 MOV A,R3

308 MOV R1,A

309 MOV RO, #OCEH
310 LCALL LCDLDP2

311 MOV A,20H

312 CINE A,#00H,PG_1
313 LCALL STIME

314 LCALL OFF_DRI

315 LCALL CLRLCD

316 LJMP POWER_OFF
317 PG_1:LJMP POWER_ON
318

319 TAU: LCALL IL_DELAY

320 MOV DPTR, #PORT1_B
321 MOVX A, @DPTR

322 ANL A, #0FH

323 CINE A,#O0FH,TA_ 1
324 LIJMP D_3

325 TA_1:MOV 23H,A

326 CINE A, #07H,RDOWN
327 LCALL D_UP

328 RDOWN: CIJNE A, #0BH,RCANCLE
329 LCALL D_DOWN

330 RCANCLE:CJNE A, #0DH,RENTER
331 MOV T_ONH, #00H
332 MOV T_ONM, #00H
333 MOV A,T_ONH
334 LCALL HTOA

335 MOV X,R2

336 MOV R1l,A

337 MOV RO, #0CAH
338 LCALL LCDLDP2

339 MoV A,R3

340 MOV Rl1,A

341 A MOV RO, #0CBH

342 LCALL LCDLDP2



343 MOV R1,#3AH

344 MOV RO, #0CCH
345 LCALL LCDLDP2
346 MOV A,T_ONM
347 LCALL HTOA

348 MOV A,R2

349 MOV RI,A

350 MOV RO, #0CDH
351 LCALL LCDLDP2
352 MOV A,R3

353 MOV R1,A

354 MOV RO, #0CEH
355 LCALL LCDLDP2
356 LIMP  TAU

357 RENTER: CINE A, #O0EH,TAU
358 MOV A,T_ONH
359 LCALL HTOA

360 MOV a,R2

361 MOV R1,A

362 MOV RO, #0CAH
163 LCALL LCDLDP2
364 MOV A,R3

365 MOV R1,A

366 MOV RO, #0CBH
367 LCALL LCDLDP2
368 MOV R1,#32H
369 MOV RO, #0CCH
370 LCALL LCDLDP2
371 MOV A,T_ONM
372 LCALL HTOA

373 MOV A,R2

374 MOV R1,A

375 MOV RO, #0CDH
376 LCALL LCDLDP2
377 MOV a,R3

378 MOV R1,A

379 MOV RO, #0CEH
180 LCALL LCDLDP2
381 MOV A,20H
382 CIJNE A,#00H,PG_G
383 LCALL STIME
384 LCALL OFF_DRI
385 LCALL CLRLCD
386 LIJMP  POWER_OFF
387 PG_G:LJMP POWER_ON
388

389

390

391 D_UP:MOV X,T_ONH
392 MOV DPH, &
393 MOV A,T_ONM
394 MOV DPL,A
195 MOV R2, #00H
396 MOV R3, #05H
397 LCALL DTADD
398 MoV A,DPH

399 MOV T_ONH, A



400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
41%
416
417
418
419
420
421
422
423
124
425
426
427
428
429
430
431
432
433
434
435
436
437
3138
439
340
441
442
443
344
445
446
447
448
449
450
451
452
453
454
455
456

LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MoV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
Mov
LCALL
MOV
MOV
MOV
LCALL
RET

D_DOWN: MOV
MOV
MoV
MOV
MoV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
MoV
LCALL
MOV
MOV
LCALL
MoV
MOV
LCALL
MOV
Mov
MOV
LCALL
MOV
MoV
MoV
LCALL

HTOA
A,R2
R1,A

RO, #0CAH
LCDLDP2
A,R3
R1,A

RO, #0CBH
LCDLDP2
R1,#3AH
RO, #0CCH
LCDLDP2
a,DPL
T_ONM, A
HTOA
A,R2
R1,A

RO, #0CDH
LCDLDP2
A,R3
R1,A

RO, #0CEH
LCDLDP2

A,T_ONH
DPH, A
A,T_ONM
DPL,A
R2,#00H
R3, #05H
DTSUB
A,DPH
T_ONH,A
HTOA
A,R2
R1,A

RO, #0CAH
LCDLDP2
A,R3
R1,A

RO, #0CBH
LCDLDP2
R1,#3aH
RO, #0CCH
LCDLDP2
A,DPL
T_ONM, A
HTOA
A,R2
R1,A

RO, #0CDH
LCDLDP2
A,R3
R1,A

RO, #OCEH
LCDLDP2



457
458
459
160
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
48%
486
487
488
489
490
491
492
493
494
49%
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513

g we WE we ws

RET

LO_3:MOV
CJNE

AJHMP

L1: CJINE
AJMP

RE_1:MOV
CJINE

MOV
LCALL
LCALL

Ijmp

RE_2:MOV
LCALL
LCALL
LJIJMP
L1_1:CJNE

MOV

MOV

MOV
LCALL
LCALL
LCALL
DJINZ
LIMP

H3:

L2: CINE
MOV
MOV
MOV
LCALL
LCALL
LCALL
DJNZ
LCALL
LCALL
LJIMP

H2:

K2 :CJNE
AJMP
K3_1:LJMP
K2_1:LCALL

MOV
LCALL

MOV
LCALL

MOV

MOV

MOV
LCALL

MOV

MOV

MOV
LCALL

MOV

MOV

R3,20H
R3,#01H,L1
L2
R1,#0EH,RE_2
L1_1

A,20H
A,#00H,RE_2
DPTR, #MENUT4
LCDLDP

‘R1620

restart
DPTR, #MENUTO
LCDLDP
R1620
RESTART
R1, #0EH,K2
T_ONH, #00H
T_ONM, #00H
B, #5
L_DELAY
L_DELAY
L_DELAY
B,H3
POWER_ON

R1,#0EH,K2
T_OFFH, #00H
T_OFFM, #00H
B,#3
L_DELAY
L_DELAY
L_DELAY
B,H2
OFF_DRI
CLRLCD
POWER_OFF

R1,#0AH,K3_1
K2_1

K3

CLRLCD

DPTR, #MENUT1
LCDLDP
A,T_OFFH
HTOA

A,R2

R1,A

RO, #O0CAH
LCDLDP2

A,R3

R1,A

RO, #0CBH
LCDLDP2
Ri,#3AH

RO, #0CCH



514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
53%
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570

LCALL
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
(927
MOV
LCALL

J_3:MOV
MOVX
ANL
CJINE
LJMP
J_51MOV
J_4: MOV
MOVX
ANL
CJINE

MOV
CJINE
LCALL
KDOWN: CJNE
LCALL
KCANCLE: CINE
MoV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
LIMP
CINE
MOV

KENTER:

LCDLDP2
A,T_OFFM
HTOA
A,R2
R1,A

RO, #0CDH
LCDLDP2
A,R3
R1,A

RO, #0CEH
LCDLDP2

DPTR, #PORT1_C
A,@DPTR
A,#OFH
A,#00H,J_5
KIT

23H,A

DPTR, §PORT1_C
A,@DPTR

A, #0FH
A,#00H,J_4

A,23H
A, #04H, KDOWN
K_UP

A, #02H,KCANCLE
K_DOWN

A, #06H,KENTER
T_OFFH, #00H
T_OFFM, #00H
A,T_OFFH
HTOA

A,R2

R1,A

RO, #0CAH
LCDLDP2

A,R3

R1,A

RO, #0CBH
LCDLDP2
R1l,#3aH

RO, #0CCH
LCDLDP2
A,T_OFFM
HTOA

A,R2

R1,A

RO, #0CDH
LCDLDP2

A,R3

R1,A

RO, #0CEH
LCDLDP2

J.3
A,#01H,J_3
A,T_OFFH



571
572
573
574
575
576
5%7
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627

LCALL
MOV
MOV
MOV
LCALL
MOV
MoV
MOV
LCALL
MOV
MoV
LCALL
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
LCALL
LIMP
KIT: LCALL
MOV
MOVX
ANL
CJINE
LJIMP
KIT_ 1:MOV
MOV
CJINE
LCALL
GDOWN: CJNE
LCALL
GCANCLE :CJNE
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
MOV
MOV

HTOA
A,R2

R1,A

RO, #0CAH
LCDLDP2

A,R3

R1,A

RO, #0CBH
LCDLDP2
R1,#3AH

RO, #0CCH
LCDLDP2
A,T_OFFM
HTOA

A,R2

R1,A

RO, #0CDH
LCDLDP2

A,R3

R1,A

RO, #0CEH
LCDLDP2
STIME
POWER_ON
L_DELAY
DPTR, #PORT1_B
A,@DPTR

A, #OFH

A, #OFH,KIT 1
J_3

23H,A

A,23H

A, #07H, GDOWN
K_UP

A, #0BH,GCANCLE
K_DOWN

A, #0DH,GENTER
T_OFFH, #00H
T_OFFM, #00H
A,T_OFFH
HTOA

A,R2

R1,A

RO, #0CAH
LCDLDP2

A,R3

R1,A

RO, #0CBH
LCDLDP2
R1,#3AH

RO, #0CCH
LCDLDP2
A,T_OFFM
HTOA

A,R2

R1,A

RO, #0CDH



628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684

LCALL
MoV
MOV
MOV
LCALL
LJMP

GENTER: CJNE

MOV
LCALL
MOV
MOV
MoV
LCALL
MOV
MOV
MOV
LCALL
MoV
MoV
LCALL
MOV
LCALL
MOV
Mov
MOV
LCALL
MoV
MOV
MOV
LCALL
LCALL
LJMP

K_UP:MOV
MOV
MOV
MOV
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL

LCDLDP2
A,R3
R1,A

RO, #OCEH
LCDLDP2
KIT

A, #0EH,KIT
A,T_OFFH
HTOA
A,R2
R1,A

RO, #0CAH
LCDLDP2
A,R3
R1,A

RO, #0CBH
LCDLDP2
R1,#3AH
RO, #0CCH
LCDLDP2
A,T_OFFM
HTOA
A,R2
R1,A

RO, #O0CDH
LCDLDP2
A,R3
R1,A

RO, #0CEH
LCDLDP2
STIME
POWER_ON

A,T_OFFH
DPH, A
A,T_OFFM
DPL,A
R2, #00H
R3,#05H
DTADD
A,DPH
T_OFFH, A
HTOA
A,R2
R1,A

RO, #0CAH
LCDLDP2
A,R3
R1,A

RO, #OCBH
LCDLDP2
R1, #3AH
RO, #0CCH
LCDLDP2
A,DPL
T_OFFM,A
HTOA



685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
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

MOV
MOV
MOV
LCALL
MOV
MoV
MOV
LCALL
RET

K_DOWN:MOV
MOV
Mov
MOV
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MoV
MOV
LCALL
MOV
MOV
MOV
LCALL
MoV
MOV
LCALL
MOV
MOV
LCALL
MOV
MoV
Mov
LCALL
MOV
MOV
MOV
LCALL
RET

A,R2
R1,A

RO, #0CDH
LCDLDP2
A,R3
R1,A

RO, #0CEH
LCDLDP2

A,T_OFFH
DPH, A
A,T_OFFM
DPL,A
R2,#00H
R3, #05H
DTSUB
A,DPH
T_OFFH,A
HTOA
A,R2
R1,A

RO, #0CAH
LCDLDP2
A,R3
R1,A

RO, #0CBH
LCDLDP2
R1,#3aH
RO, #0CCH
LCDLDP2
A,DPL
T_OFFM,A
HTOA
A,R2
R1,A

RO, #0CDH
LCDLDP2
A,R3
R1,A

RO, #0CEH
LCDLDP2

i

[ -

|

-********************************ﬁ***

i* LOOP

TEMPRATURE

*

'************************************

’

K3:CJINE
AJMP
J_1:1LJMP
J_2:MOV
LCALL
MOV
LCALL
MOV
MOV
MOV

R1,#08H,J_1

J_2
RESTART

DPTR, #MENUT3

LCDLDP
A, TEMP
HTOA
A,R2
R1,A

RO, #0CDH

sCHECK KEY

TEMPRATURE



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
781
782
783
784
78%
786
787
788
789
790
791
792
793
794
795
796
797
798

LCALL
MOV
MOV
Mov
LCALL
R_3:MOV
MOVX
ANL
CJINE
LJMP
R_4:MOV
Mov
MOVX
ANL
CJIJNE
MOV
CJINE
LCALL
TDOWN: CJNE
LCALL
TCANCLE :CJINE
MOV
MOV
LCALL
MOV
MoV
MoV
LCALL
MOV
MOV
MoV
LCALL
TENTER:CJINE
MOV
LCALL
MOV
MoV
MOV
LCALL
MOV
MoV
MOV
LCALL
LJIJMP
POP: MOV
MOVX
ANL
CJNE
LJMP
MOV
MOV
MOVX
ANL
CJINE
MOV
CJINE

GORN1:

LCDLDP2
A,R3
R1,A
RO, #0CEH
LCDLDP2

DPTR, #PORT1_C
A,@DPTR
A, #0FH
A,#00H,R_4
POP

R1,A

DPTR, #PORT1_C
A,@DPTR
A, #0FH
A,#00H,R_4
A,R1

A, #04H, TDOWN
T_UP

A, #02H, TCANCLE

T_DOWN
A, #06H, TENTER
TEMP, #00H
A, TEMP
HTOA

A,R2

R1,A

RO, #O0CDH
LCDLDP2
A,R3

R1,A

RO, #0CEH
LCDLDP2
A,#01H,R_3
A,TEMP
HTOA

A,R2

R1,A

RO, #0CDH
LCDLDP2
A,R3

R1,A

RO, #0CEH
LCDLDP2
POWER_ON

DPTR, #PORT1_B

A,@DPTR

A, #0FH

A, #0FH,GORN1
R_3

R1,A

DPTR, #PORT1_B

A, @DPTR

A, #OFH

A, #0FH,GORN1
A,R1

A, #07H, SDOWN



799
800
8al1
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
34Q
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855

LCALL
SDOWN: CJNE

LCALL
SCARCLE:CJINE
MOV
MOV
LCALL
MoV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
LJMP
CJNE
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MoV
MOV
LCALL
LJMP

SENTER:

T_UP:MQV
MOV
MOV
MoV
MoV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MoV
MOV
MOV
LCALL
RET

T__DOWN : MOV
MoV
MoV
MOV
MOV
MOV
LCALL
MOV

T_UP
A, #0BH, SCANCLE
T_DOWN

A, #ODH, SENTER
TEMP, #00H

RO, #0CDH
LCDLDP2
A,R3
R1,A

RO, #OCEH
LCDLDP2
POP

A, #0EH, POP
A, TEMP
HTOA
A,R2
R1,A

RO, #0CDH
LCDLDP2
A,R3
R1,A

RO, #0CEH
LCDLDP2
POWER_ON

R2,#00H
R3,#01H
A, #00H
DPH, A

A, TEMP
DPL,A
DBADD
A,DPL
TEMP,A
HTOA
A,R2
R1,A

RO, #0CDH
LCDLDP2
A,R3
R1,A

RO, #0CEH
LCDLDP2

R2,#00H
R3,#01H
A,#00H
DPH,A
A, TEMP
DPL,A
DBSUB
a,DPL

. b umiem

-



8586
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
‘876
877
878
879
880
881
882
883
884
a85
886
887
888
8389
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912

MENUTO:
MENUT1:
MENUT2:
MENUT3:
MENUT4 :
MENUTS5 :
MENUT7 :

MOV
LCALL
MoV
MOV
MOV
LCALL
MoV
MoV
MoV
LCALL
RET
DFB
DFB
DFB
DFB
DFB
DFB
DFB

TEMP,A
HTOA
A,R2
R1,A

RO, #0CDH
LCDLDP2
A,R3
R1,A

RO, #0CEH
LCDLDP2

- wkmaade .

" STAND BY ",
" TIME TURN OFF
"TIME TO TURN ON
"TEMPRATURE SET
" P.= ON

" MADE BY KMITL
" STAND BY

o

sRERRRRRAAARhIhARR Tk hhdkhhhhhhrr |

:* EQU TEMP DS1620 TO

A *

shERRERhhhhhhhhhrrhkthhhkhhhhhdhrdr
EQUTEMP : MOV

CJINE
MoV
MoV
MOV

V2:CJINE

MoV
MoV
MOV

V3:CINE

MOV
MOV
MOV

V4 :CJNE

MOV
MoV
MoV

V5:CJINE

MOV
Mov
MOV

V6 :CINE

MOV
MOV
MOV

V8 :CJINE

MOV
MOV
MoV

V9 :CINE

MOV
MoV
MOV

V10:CJINE

MOV

A,DPL
A,#0H,V2
R2, #30H i
R3,#30H |
TEMP1 , #00H
A,#1H,V3
R2, #30H
R3,#31H )
TEMP1 , #01H ,
A,#2H,Va

R2, #30H

R3,#32H ;
TEMP1, #02H :
A, #3H,VS

R2, #30H

R3,#33H

TEMP1, #03H

A,#4H,V6

R2, #30H ’
R3, #34H
TEMP1 , #04H
A,#5H,V8
R2, #30H
R3,#35H
TEMP1 , #05H
A, #6H,V9
R2, #30H \
R3,#36H

TEMP1 , #06H
A,#7H,V10

R2, #30H

R3,#37H

TEMP1, #07H ,
A,#8H,V11 |
R2,#30H

"
"w



913
914
915
916
917
218
919
920
921
922
923
924
925
9286
927
928
929
930
931
932
933
934
935
936
937
938
939
240
941
942
943
944
945
946
947
048
949
950
951
952
953

954
955
956
957
958

959
960
961

962

963

964

965
9686

967

968

969

MOV
MOV
V11:CJINE
MOV
MOV
MoV
V12:CJINE
MOV
MOV
MOV
V13:CJINE
MOV
MOV
MOV
V14 :CINE
MOV
MOV
MOV
V15:CINE
MoV
MOV
MOV
V16 :CINE
MOV
MOV
MOV
V17:CINE
MOV
MOV
MoV
V18 :CINE
MOV
MOV
MOV
V19:CINE
MOV
MOV
MOV
V20:CINE
MOV
MOV
MoV
V21 :CINE
MOV
MOV
MOV
V22:C3INE
MoV
MOV
MOV
V23 :CINE
MOV
MOV
MOV
V24 :CINE
MOV
MoV

R3,#38H
TEMP1, #08H
A,#9H,V12
R2,#30H
R3,#39H
TEMP1 , #09H
A,#0AH,V13
R2,#31H
R3,#30H
TEMP1, #10H
A,#0BH,V14
R2,#31H
R3,#31H
TEMP1 , #11H
A, #0CH,V15
R2,#31H
R3,#32H
TEMP1, #12H
&,#0DH,V16
R2,#31H
R3, #33H
TEMP1, #13H
A,#0EH,V17
R2,#31H
R3,#34H
TEMP1, #14H
A, #OFH,V18
R2,#31H
R3,#35H
TEMP1 , #15H
A,#10H,V19
R2,#31H
R3,#36H
TEMP1, #16H
A,#11H,V20
R2,#31H
R3,#37H
TEMP1, #17H
A,#12H,V21
R2,#31H
R3, #38H
TEMP1 , #18H
A,#13H,V22
R2,#31H
R3,#39H
TEMP1 , #19H
A,#14H,V23
R2,#32H
R3,#30H
TEMP1, #20H
A,#15H,V24
R2,#32H
R3,#31H
TEMP1, #21H
A, #16H,V25
R2,#32H
R3,#32H

damiain - -



970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026

MOV
V25:CINE
MOV
MOV
MOV
V26 :CINE
MoV
MOV
MoV
V27 :CINE
MOV
MOV
. (o))
V28:CJINE
HovV
MoV
MOV
V29 :CINE
MoV
MOV
MOV
V30:CJINE
MoV
MOV
MOV
V31:CJINE
MOV
Mov
MOV
V32:CJINE
MOV
MOV
MoV
V33:CINE
MoV
MoV
MOV
V34 :CINE
MOV
MOV
MOV
V35:CJINE
MoV
MOV
MOV
V36:CINE
MOV
MoV
. (o))
V37:CJINE
MOV
MoV
MoV
V38 :CJINE
MOV
MOV
MOV

TEMP1, #22H
A,#17H,V26
R2,#32H
R3,#33H
TEMP1, #23H
A,#18H,V27
R2,#32H
R3,#34H
TEMP1, #24H
A,#19H,Vv28
R2,#32H
R3,#35H
TEMP1 , #25H
A,#1AH,V29
R2,#32H
R3,#36H
TEMP1, #26H
A,#1BH,V30
R2,#32H
R3,#37H
TEMP1, #27H
A,#1CH,V31
R2,#32H
R3,#38H
TEMP1 , #28H
A,#1DH,V32
R2,#32H
R3,#39H
TEMP1, #29H
A,#1EH,V33
R2,#33H
R3,#30H
TEMP1, #30H
A,#1FH,V34
R2,#33H
R3,#31H
TEMP1, #31H
A,#20H,V35
R2,#33H
R3,#32H
TEMP1, #32H
A,#21H,V36
R2,#33H
R3,#33H
TEMP1,#33H
A,#22H,V37
R2,#33H
R3,#34H
TEMP1, #34H
A,#23H,V38
R2,#33H
R3,#35H
TEMP1, #35H
A,#24H,V39
R2,#33H
R3,#36H
TEMP1 , #36H



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
X066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083

V39:CINE
MOV
MOV
MOV
V40 :CIJNE
MOV
MOV
MoV
V41 :CINE
MOV
MOV
MOV
V42:CINE
MOV
MOV
MOV
V43 :CINE
MOV
MOV
MOV
V44 :CINE
MOV
MOV
MoV
V45 :CINE
MOV
MOV
MoV
V46 :CINE
MOV
MOV
MoV
V47 :CINE
MOV
MoV
MOV
V48 :CJINE
MOV
MOV
MOV
V49 :CJINE
MOV
MOV
MOV
V50 :CINE
MOV
MOV
MOV
V51 :CINE
MOV
MOV
MOV
V52 :CINE
MOV
MOV
MOV
V53 :RET

A, #25H,V40
R2,#33H
R3,#37H
TEMP1, #37H
A, #26H,V41
R2,#33H
R3,#38H
TEMP1, #38H
A,#27H,V42
R2,#33H
R3,#39H
TEMP1, #39H
A,#28H,V43
R2,#34H
R3,#30H
TEMP1, #40H
A,#29H,V44
R2, #34H
R3,#31H
TEMP1, #41H
A, #2AH,V45
R2,#34H
R3,#32H
TEMP1, #42H
A,#2BH,V46
R2,#34H
R3,#33H
TEMP1,#43H
A, #2CH,Va47
R2, #34H
R3,#34H
TEMPL, #44H
A,#2DH,V48
R2,#34H
R3,#35H
TEMP1, #45H
A, #2EH,V49
R2,#34H
R3, #36H
TEMP1, #46H
A, #2FH,VS50
R2,#34H
R3,#37H
TEMP1, #47H
A,#30H,VS51
R2,#34H
R3,#38H

TEMP1, #48H _,

A,#31H,V52
R2, #34H
R3,#39H
TEMP1 , #49H
A,#32H,V53
R2, #35H
R3, #30H
TEMP1 , #SOH

e e e e

W ——oun stk



1084
1085
1086
1087
1088
1089
1090
1091
©1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1la8
1109
1110
1111
1112
1113
1114
1115
1I16
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1133
1135
1138
I137
1138
1139
1140

* |

. e e  w

1hhkkkhhdRhhhhhkhhhhhhhhhhkhhhhRhkklRn
A TEMP DEC = HEC
3* OUT = A *
dhhkdkhhhhkhhkhhhhhhhdhhhhrhkhhhrhhhhk
ETPHX: MOV  A,TEMP
CIJNE A, #0H,E2
MOV A,#00H
E2:CJNE A,#01H,E3
MOV A, #01H
E3:CIJNE A, #02H,E4
MOV A,#02H
E4:CINE A, #03H,E5
MOV A,#03H
ES:CINE A, #04H,ES6
MOV A,#04H
E6:CIJNE A, #05H,ES
FOV A,#0SH
E8:CJNE A,#06H,E9
MOV A,#06H
E9:CJNE A,#07H,E10
MOV A,#07H
E10:CIJNE A, #08H,Ell
MOV A,#08H
E11:CIJNE A, #09H,E12
MOV A, #09H
E12:CJNE A,#10H,E13
MoV A, #0AH
E13:CIJNE A, #11H,E14
MoV A,#OBH
E14:CJNE A,#12H,E15
MOV A, #0CH '
E15:CINE A, #13H,El6
MOV A, #ODH |
E16:CINE A,#14H,E17
MOV A,#O0EH :
E17:CINE A, #15H,E18
MOV A, #0FH |
E18:CJNE A,#16H,E19 i
MOV A,#10H ]
E19:CIJNE A, #17H,E20
MOV A,#11H
E20:CINE A, #18H,E21 .
MOV A,#12H
E21:CINE A, #19H,E22 f
MOV A,#13H !
E22:CINE A, #20H,E23
HOV A,#14H
E23:CINE A, #21H,E24 i
MOV A,#15H
E24:CINE  A,#22H,E25
MOV A,#16H !
E25:CIJNE A, #23H,E26 '
MOV A,#17H 1
E26:CIJNE A, #24H,E27
MOV A,#18H
E27:CINE A,#25H,E28
MOV A, #19H

prowey

———— n

s b



1141
1142

1143 .

1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
I161
1162
1163
l1l64
1165
1166
1167
1168
1169
1170
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

E28 :CJINE
Mov
E29:CINE
MOV
E30:CJINE
MOV
E31:CJINE
MOV
E32:CJINE
MOV
E33:CJNE
MOV
E34 :CJINE
MOV
E35:CINE
MoV
E36:CINE
MOV
E37:CJNE
MOV
E38:CJINE
MoV
E39:CINE
MOV
E40:CINE
MOV
E41 :CJINE
MOV
E42:CJINE
MOV
E43:CJINE
MOV
E44 :CJIJNE
MOV
E45:CJINE
MOV
E46 :CINE
MOV
E47:CINE
MOV
E48 :CINE
MOV
E49:CJINE
MOV
ES0Q:CINE
MOV
ES51:CINE
MOV
ES52:CJINE
MOV
ES3:RET

A,#26H,E29
A,#1AH
A,#27H,E30
A,#1BH
A, #28H,E31
A,#1CH
K,#29H,E32
A, #1DH
A,#30H,E33
A,#1EH
A,#31H,E34
A,#1FH
A,#32H,E35
A,#20H
A,#33H,E36
A,#21H
A,#34H,E37
A,#22H
A,#35H,E38
A,#23H
A,#36H,E39
A, #24H
A,#37H,E40
A, #25H
A,#38H,E41
A, #26H
A,#39H,E42
A,#27H
A,#40H,E43
A, #28H
A,#41H,E44
A,#29H
A,#42H,E4S5
A,#2AH
A,#43H,E46
A, #2BH
A,#44H,E47
A,#2CH
A,#45H,E48
A, #2DH
A,#46H,E49
A, #2EH
A,#47H,E50
A, #2FH
A,#48H,E51
A,#30H
A,#49H,E52
A,#31H
A,#50H,E53
A,#32H

- o -

TRRRRRARRARRERRRRRRRRERRANARARARRAR

R

WDATA TEMPRATURE

SCAN

* |

SRARRRRARRRARERRRRRAZARARERARERARAR .

WDAT16:CLR

Pl.0

LCALL DELAYT

;CLR DATA



1198 SETB P1l.1

1199 LCALL DELAYT
1200 MOV A,R7 !
1201 LCALL WDATAX '
1202 MOV A,R6

1203 LCALL WDATAX

1204 LCALL DELAYT ;
1205 CLR P1.1 \
1206 RET

1207 WDATAX: MOV B,#8 sWRITE 8 'BIT DATA ( IN = A
1208 WDATAX1:RRC A 1
1209 MOV P1.0Q,C '
1210 LCALL <CLKR |
1211 DIJNZ  B,WDATAX1 '
1212 RET

1213 ;*****************************

1214 ;* READ DATA SUB *

1215 ;*****************************

1216 RDATA: CLR P1.0 |
1217 LCALL DELAYT

1218 SETB Pl.1 |
1219 LCALL DELAYT

1220 MOV A,R7

1221 LCALL  WDATAX

1222 SETB P1.0

1223 MOV B, #8 '
1224 RDATA3:CLR P1.2 ;
1225 LCALL  DELAYT t
1226 MOV C,P1.0 ; READ DATA
1227 RRC A

1228 SETB P1.2 !
1229 LCALL DELAYT

1230 DJNZ B,RDATA3 -
1231 MOV R6,A

1232 RDATAS:MOV B,#8 .
1233 RDATA7:CLR P1.2 3 CLK = w g
1234 LCALL  DELAYT

1235 FOV C,P1.0 ;
1236 RRC A !
1237 SETB P1.2 ; CLK = 1w 1n
1238 LCALL  DELAYT

1239 DJNZ B,RDATA7

1240 MOV REG,A ,
1241 LCALL DELAYT

1242 CLR Pl.1

1243 RET

1244 7*****************************

1245 ;* A RISING ADGE *

l246 ;*****************************
1247 CLKR: CLR P1.2 !

1248 LCALL DELAYT |
1249 SETB Pi1.2 .
1250 LCALL DELAYT

1251 RET

1252 ;***************************** i
1253 ;% DIV SUB *

1254 ;RRRRRRRARIRRRRRRR A AR A khhhd }



1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1288
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
I311

DIV:MOV B, #2
DIV AB
RET

JRRRARRARARARRRARRER AR R AR A EERR

i DELAY TEMPRATURE SUB

;*****************************
DELAYT: MOV  R4,#2

DINZ R4,S

RET

DELAYX: MOV R4, #0

DELX1: MOV R1,#0
DJNZ R1,$
DJNZ R4 ,DELX1

RET

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

¥ RDATA LOOP
PRRRRARRERRIARRAARRARRIRNRIRRIARRRAKN

R1620: MOV R7 ,#0AAH

LCALL
MOV
LCALL
MOV
MOV
LCALL
MoV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
RET

RDATA
A,R6

DIV
39H,A
DPL,A
EQUTEMP
A,R2
R1,A

RO, #0CCH
LCDLDP2
A,R3
R1,A

RO, #0CDH
LCDLDP2
R1,#27H
RO, #0CEH
LCDLDP2
R1l,#43H
RO, #0CFH
LCDLDP2

IRRRARRRRAKRARERRRRRRAERAR AR AR A RR

HA CLEAR

LCP

*

sRARRRREhhhkkhhhhhkhhhhhkhkhhhhkkhhtR

CLRLCD: MOV A, #01H
LCALL LCDWI

RET

7

; IN = A

7 REG = A

LCDWI: PUSH
PUSH
MOV
MOVX
MOV

DPH
DPL

DPTR, #L.CDWRC
@DPTR,A
DPTR, #LCDRDC

kRkkkRXekk LCDWI SUB Hkkkdkkkhkk
LCD WRITE INSTRUCTION (RS=0)

:

.



1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
. 1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
I341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
‘1355
1356
1357
1358
1359
1360
1381
1362
1363
1364
1365
1366

1367

1368

LCDWIl: MOVX A,@DPTR

JB ACC.7,LCDWI1

POP DPL

POP DPH

RET
H hkkkhikRAR T.CDWD SUB **%&kkk%kfk%n
; LCD WRITE DATA (RS=1)
; IN =X
; REG = A
LCDWD: DPUSH DPH

PUSH DPL

MOV DPTR, #LCDWRD

MOVX  @DPTR,A

MOV DPTR, #L.CDRDC
LCDWD1: MOVX A,@DPTR

JB ACC.7,LCDWD1

POP DPL

POP DPH

RET
H REkfhRRAk k%% ] CDILDP SUB t XXX X2 LT
; LOAD PMEM TO LCD-MODULE (DMC202)
; IN = DPTR START BLOCK
s REG = A,R2,DPTR
;*****************************

Hid LINE 1 LCD DISPLAY %
JRERRERRANAAIATAARA AR h RNl d

LCDLDP: MOV
LCALL

RET

LCDLDPS: LCALL
MOV

LCDLDPS1:CLR
MOovcC
LCALL
INC
DJINZ
RET

MOV
LCALL
RET

A, #80H
LCDLDPS

LCDWI
R2,4#20

A
A,@A+DPTR
LCDWD

DPTR
R2,LCDLDPS1

A ,#0COH
LCDLDPS

IRERRRRRARRXRARARRRERRA AR

s*# LINE 2 LCD DISPLAY %
PRRAARRRRIRARRERARARA AR RN H

LCDLDP1: MOV
LCALL
RET
LCALL
MOV
LCDLDS1: CLR

LCDLDS:

A, #0COH
LCDLDS

LCDWL
R2,#20
A

;MAIT FOR BF=0

|

|3
JPAIT FOR BF=0

|

#SET ADDRESS LINE 1

e e e

20 CHAR.

;PMEM=MOVC

%WRITE DATA

|

}SET ADDRESS LINE 2



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
1405
1406
1407
1408
1409
1410
1411
¥412
1413
1414
1415
2416
1417
1418
14319
1420
1421
1422
1423
1424
1425

MOVC
LCALL
INC
DJINZ
RET

A,@A+DPTR

LCDWD
DPTR

R2,LCDLDS1

; RMEM=MOVC
;WRITE DATA

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

;*

LCDLDP2:

MOV
LCALL
MOV
LCALL
RET

POINT DOT LCD DISPLAY
shkkhhkhkhhhhhhhhhhhhkhkhhhkhhhrkrr |

A,RO
LCDWI
A,R1
LCDWD

* 1

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

CHECK TEMP
shEkhhkdkhhhhhkdhhdrhhrhkrdhhhkhkhhhrhh

;*

CH_TEMP:

GH:
GG:
FL:

FO:

MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MoV
HOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
CLR
SUBB
MOV
JcC
MOV
CJNE
LJMP
JNC
CINE
LCALL
LJMP
LCALL
LJMP
MoV
CJINE
LJMP
JcC
€JINE
LCALL

A, TEMP
HTOA
A,R2
R1,A

RO, #0C7H
LCDLDP2
A,R3
R1,A

RO, #0C8H
LCDLDP2
R1,#27H
RO, #0C9H
LCDLDP2
R1,#43H
RO, #OCAH
LCDLDP2
R1,#20H
RO, #0CBH
LCDLDP2
R7,39H
ETPHX

C

A,R7
28H,A
S_F
A,28H
A,#04H,GH
GG

FO

A,#02H,FL

FANLO
S_R
OFF_DRI
S_R

A, 28H

* |

;R1,R2,R3 = OUT PUT

A,#OFFFFFFFCH, T4

T2
F_H

A,#OFFFFFFFEH,T3

FANMI



1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1340
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
1472
1475
1476
1477
1478
1479
1480
1481
1482

T3: JC

LCALL

LJMP
F_H:LCALL

LJIMP
F_M:LCALL

S_R: MOV

LCALL

RET

F_M
FANLO
S_R
FANHI
S_R
FANMI
R7,#0AH
DELAY

;**********************************é********

1%

POWER ON LOOP

*

JRARRRRARARRARAAARARRAARR A A A AR AR AR RN R TR AR

POWER_ON:MOV

LCALL
LCALL

MOV
MOV

CJINE
CJINE
LCALL
LJMP

PO_F:MOV

LCALL

JNB

LCALL

MoV
MOV
MoV
MOV
MOV
MoV
MoV

LCALL

MOV
MOV
JNB
MOV

LCALL

MOV
MOV

LCALL

MoV
MOV
MOV
MOV

CINE
CJINE
LCALL

MOV
Mov

LCALL
LCALL
LJIMP

PL4: JNB
MOV

DPTR, #MENUT4
LCDLDP

R1620
R6,T_OFFH
R7,T_OFFM

R6 , #00H,PO_F
R7,#00H,PO_F
CH_TEMP

OUT

DPTR, #MENUT4
LCDLDP
P3.2,PL
CH_TEMP
R6,T_OFFH
R7,T_OFFM
A,R6

DPH, A

A,R7

DPL,A

R6 , #85H
BYTERD
A,R7

R2,A
P3.2,PL

R6, #83H
BYTERD

A,R7

R3,A

DTSUB
A,DPH

RO,A

A,DPL

R1,A

RO, #00H,PL4
R1,#00H,PL4
STIME
T_OFFH, #00H
T_OFFM, #00H
OFF_DRI
CLRLCD
POWER_OFF

P3.2,PL
A,DPH



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

g

1

{
i

*

s ; POWER OFF

;R1,R2,R3 = OUT PUT
|

LCAll HTOA
MOV A,R2
MOV R1,A
MOV RO, #0C1H
LCALL LCDI.DP2
MOV A,R3
MOV R1,A
MoV RO, #0C2H
LCALL LCDLDP2
MOV R1,#32H
MOV RO, #0C3H
LCALL LCDLDP2
MOV A,DPL
LCAll HTOA
MQV A,R2
MoV R1l,A
MOV RO, #0C4H
LCALL LCDLDP2
MOV A,R3
MOV R1l,A
MOV RO, #0CSH
LCALL L.CDLDP2
MOV R1,#20H
MOV RO, #0C6H
LCALL LCDLDP2
OUT: JNB P3.2,PL
LJMP POWER_ON
PL: SETB EA
MoV 20H, #01H
RETI
;*******************************************
HE POWER OFF LOOP
;*******************************************
POWER_QFF:1lcall rl620
MOV DPTR , #MENUTO
LCALL LCDLDP
MOV A ,TEMP
LCALL HTOA
MOV aA,R2
MOV R1l,2a
MOV RO, #0C7H
LCALL LCDLDP2
MOV A,R3
MOV R1l,a
MOV RO, #0C8H
LCALL LCDLDP2
MOV R1,#27H
MOV RO, #0C9H
LCALL LCDLDP2
MoV R1,#43H
MOV RO, #OCAH
LCALL LCDLDP2
MOV R1,#20H
MOV RO, #OCBH



1540 LCALL LCDLDP2

1541 ; LCALL R1620
1542

1543 MOV RO,T_ONH
1544 MOV R1,T_ONM
1545 CIJNE RO,#00H,PF_2
1546 PF_1:CIJNE R1,#00H,PF_2
1547

1548 LIMP OUT1

1549 PF_2:MOV DPTR , #MENUTO
1550 LCALL LCDLDP
1551 JNB P3.2,PL1
1552 MOV A,T_ONH
1553 MOV DPH,A

1554 MoV A,T_ONM
1555 MOV DPL,A

1556 MOV R6 , #85H
1557 LCALL BYTERD
1558 MOV A,R7

1559 MOV R2,A

1560 MOV 40H,A

1561 MoV R6,#83H
1562 LCALL  BYTERD
1563 MOV A,R7

1564 MOV R3,A

1565 MOV 41H,A

1566 MOV R6,#81H
1567 LCALL BYTERD
1568 MOV A,R7

1569 MoV 42H,A

1570 LCALI, DTSUB

1571 MOV A,DPH

1572 MOV RO,A

1573

1574 MOV A,DPL

1575 MoV R1,A

1576 CJINE RO, #00H,PL3
1577 CJINE R1, #00H,PL3
1578 LCALL STIME

1579 MoV T_ONH, #00H
1580 MOV T_ONM, #00H
1581 LCALL CLRLCD
1582 LJIMP POWER_ON
1583 PL3: MOV A,DPH

1584 LCAll HTOA

158% MOV A,R2

1586 MOV R1,A

1587 MOV RO, #0C1H
1588 LCALL  LCDLDP2
1589 MOV A,R3

1590 MoV R1,A

1591 MOV RO, #OC2H
1592 LCALL LCDLDP2
1593 MoV R1, #3AH
1594 MOV RO, #0C3H
1595 LCALL  LCDLDP2

1596 MOV A ,DPL



1597
1598
1599
1500
1801
1602
1603
1504
1605
1606
X607
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
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
X650
1651
1652
1653

LCAll
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL

OUT1: JNB

PLI:

LJMP
SETB
MoV

RETI

HTOA
X,R2
R1,A

RO, #0C4H

LCDLDP2
A,R3
R1,A

RO, #0CSH

LCDLDP2

P3.2,PL1

POWER_OFF

EA

20H, #00H

sRhdhkhthhhhhhhhhhkhhdhhhhhhhhkhhx

bR

FAN CONTROL SPEED

*

shhhhkhhhhhhhhhkRhehhhhhhhhhhhrhkrd

FANHI:

FANMI:

FANLO:

CLR
SETB
SETB
MOV
MOVX
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
RET
CLR
SETB
SETB
MOV
MOVX
MOV
MOV
LCALL
MOV
MoV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
RET
CLR
SETB

A
ACC.0
ACC.2

DPTR,#PORT1_A

€DPTR,A
R1,#46H
RO'#BCH
LCDLDP2
R1,#3DH
RO, #8DH
LCDLDP2
R1,#48H
RO, #8EH
LCDLDP2
R1,#49H
RO, #8FH
LCDLDP2

A
ACC.0
ACC.4

DPTR, #PORT1_A

€DPTR, A
R1, #46H
RO, #8CH
LCDLDP2
R1,#3DH
RO, #8DH
LCDLDP2
R1, #4DH
RO, #8EH
LCDLDP2
R1,#49H
RO, #8FH
LCDLDP2

A
ACC.0



1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1668
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710

Y-

L

|

*
®
*,
®

khkhkkhkhkhhkkhhkhkhthhkhhkrhhrhhhhhrhhh

SETB ACC.6
MOV DPTR, #PORT1_A
MOVX @DPTR, A
MOV R1,#46H
MOV RO, #8CH
LCALL  LCDLDP2
MOV R1,#3DH
MOV RO, #3DH
LCALL  LCDLDP2
MOV R1, #4CH
MOV RO, #8EH
LCALL LCDLDP2
MOV R1,#4FH
MOV RO, #8FH
LCALL LCDLDP2
RET

OFF_DRI :CLR A
MOV DPTR, #PORT1_A
MOVX €DPTR,A
MOV R1,#46H
MOV RO, #89H
LCALL LCDLDP2
MOV R1,#26H
MOV RO, #8AH
LCALL LCDLDP2
MOV R1,#43H
MOV RO, #8BH
LCALL LCDLDP2
MOV R1,#3DH
MOV RO, #8CH
LCALL LCDLDP2
MOV R1,#4FH
MOV RO, #3DH
LCALL LCDLDP2
MOV R1,#46H
MOV RO, #8EH
LCALL LCDLDP2
MOV R1,#46H
MOV RO, #8FH
LCALL LCDLDP2
RET

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

; SETTIME SUB

; P1.4 = I/O DATA

; P1.6 = RST

; P1.5 = SCLK

[4

STIME: CLR

Pl1.6

LCALL DELAYT
SETB Pl1.5

LCALL DELAYT
LCALL SETTIME

RET

SETTIME: MOV

R6 , #8EH

JRST =
!
? SCLK=

;WRITE

“0"

n

PROTEC



1711
1712
1713
1714
1715
1716
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
2749
1750
1751
1752
1753
1754
1758
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767

.
14
b

’
-
’

BYTEWR:

BYTEWR1:

BYTEWRZ2 ¢

MOV  R7,#00H
LCALL BYTEWR
MOV  R6,#80H
MOV  R7,#00H
LCALL BYTEWR
MOV  Re,#82H
MOV  R7,#00H
LCALL BYTEWR
MOV  R6,#84H
MOV  R7,#00H
LCALL BYTEWR
MOV  R6,#8EH
MOV  R7,#80H
LCALL BYTEWR
RET

BYTEWR SUB
CLR P1l.4
LCALL DELAYT
SETB P1.6
LCALL DELAYT
MOV B, #8
CLR <C
MOV  A,R6
RRC A
MOV  R6,A
LCALL DELAYT
LCALL DELAYT
MOV Pl1.4,C
LCALL CLOCK_UP
DJNZ B,BYTEWR1
MOV  B,#8
CLR €
MOV  A,R7
RRC A
MOV  R7,A
LCALL DELAYT
LCALL DELAYT
MOV  P1.4,C
LCALL CLOCK_UP
DJNZ B,BYTEWR2
CLR P1.§
LCALL DELAYT
RET

;WRITE SECOND
$SECOND = "oW

!

sWRITE MINUTE

3MIH = ugw
i

*WRITE HOUR

JHOUR = mon

;WR{TE PROTEC ACTIVE

t
1
¥

i
khkhkhhhkhkhkhhhkhhhhhhkhhhkhhhddhRhhkiRhidkf

]

***i******************************%

{
;COMMAN BYTE "WRITEW

;RST = wiw

}SEND COMMAND
i

" s

:SFND DATA

:RST = won

1

;********************************ﬁ*

BYTERD SUB !
RRRERARAAAAE R AR AR RS hhhhhhthhhhhh

1%



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
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

BYTERD: SETB Pl.4 ; COMMOND BYTE "READ"
LCALL DELAYT !
SETB P1.6 fRST = "1n
LCALL DELAYT i
MOV B,#8 :
CIR C
BYTERD1: MOV A,R6 ,
RRC A
MOV  R6,A
LCALL DELAYT )
LCALL DELAYT
MOV P1.4,C
LCALL CLOCK_DOWN i
DINZ B,BYTERD1

MOV B,#8 ;RECEIVE DATA

MOV  R7,#0 ;CLAER DATA
BYTERD2: LCALL CLOCK_UP

MOV  A,R7 .

LCALL DELAYT

LCALL DELAYT I

MOV C,Pl.4 ;READ SERIAL DATA

RRC A !

MOV R7,A '

DJNZ B,BYTERD2 ,

CLR P1.6 ;RST = 4Qn

LCALL DELAYT

RET

kR RERkhhhhkhhkhhRhhhhhkhkkhkhkhhhhhhhhsh

CLOCK_DOWN AND CLOCK_UP *
hhkkhkhkhkhhhhhhhhdhhRhhhhhhhhhhhhhhhhhkhdds

~e we g

CLOCK_DOWN: CLR P1.5
LCALL DELAYT 1
SETB Pl.5
LCALL DELAYT
RET

CLOCK_UP: SETB P1l.5

LCALL DELAYT i

CLR P1.5

LCALL DELAYT

RET !
TREARRRERARRRKKRRR AR ARRRRRARRARA AR RN RN
; DELAY_RTC SUB *
shhhhRRRAAARAIARRAIARRARAARAAR TR AARAAA AL
DELAY_RTC: MOV R1,#5 |

DJNZ R1,$ .

RET i
pRARAARRARRRARRRI AR KA A AR AR AR EhARRRhh sk
? DTADD SUB *
; DPTR = DPTR+R2,R3 (TIME BCD) *
: IN = DPTR,R2,R3 *



1825 ; OUT = DPTR *
1826 ; REG = A,DPTR ! *
1827 ;**********************************?******

1828

1829 DTADD: MOV A,DPL
1830 ADD A,R3

1831 DAA

1832

1833 CJINE A, #60H,S$+3 ; ; CHECK >60
1834 JBC CY,PTADD2 |
1835 CLR c

1836 SUBB A, #60H

1837 LCALL.  SUBDA

1838 SETB c ;
1839

1840 DTADD2: MOV DPL,A '
1841 MOV A,DPH

1842 ADDC A,R2

1843 DAA '
1844 CINE A,#60H,$+3 ; CHECK <60
1845 JBC CY,DTADD3

1846 CLR C !
1847 SUBB A,#60H

1848 LCALL.  SUBDA

1849 SETB c !
1850 '
1851 DTADD3: MOV DPH,A

1852

1853 RET '
1854 I
1855 ;*********************************#*
1856 ;% DTSUB  SUB *
1857 ;***!*******!***********************
1858 ,
1859 DTSUB: CLR c

1860 MOV A,DPL ,
1861 SUBB A,R3 i
1862 LCALL  SUBDA

1863 JNC DTSUB2

1864 CLR c !
1865 SUBB A, #40H

1866 LCALL  SUBDA ;
1867 SETB o] !
1868

1869 DTSUB2: MOV DPL,A !
1870 MOV A,DPH i
1871 SUBB A,R2

1872 LCALL  SUBDA i
1873 JNC DTSUB4

1874 CLR C

1875 SUBB A, §#80H

1876 LCALL. SUBDA

1877 SETB c

1878 |
1879 DTSUB4: MOV DPH,A '
1880 RET

1881 *kkkkhkhkhkhkkhkhkhhhkhkhkhrrhkhhhthkhdrhkrtdhd



i
1882 ;* SUBDA SUB ; *
1883 ;* BCD ADJUST AFTER SUB *
1884 ;*» IN = A,CARRY,AUX_CARRY OUT = A,CY *
1885  hkkkhkhkhkhhdhhhkhhhhhhhkhkhhhhhhhhhhrRhk
1886 SUBDA: JC SUBDA2

1887 JB  AC,SUBDAL
1888 RET
1889 SUBDAl: ADD A, #OFAH -
1890 CLR C° §
1891 RET
1892 SUBDA2: JB  AC,SUBDA3
1893 ADD  A,#0ADH

' 1894 SETB C
1895 SUBDA3: ADD A, #09AH
1896 SETB C X
1897 RET .
1898 ;RRARARRARRRIRARRRAk AT A A hkRER ARk kK
1899 ;* DBADD SUB *
1900 ;* DPTR = DPTR + R2,R3 (BCD) | o*
1901 ;* IN = DPTR,R2,R3 *
1902 ;* OUT = DPTR Fos
1903 ;* REG = A,DPTR o
13802 ;*************************************
1905 DBADD: MOV  A,DPL
1906 ADD  A,R3
1907 DAA
1908 MOV  DPL,A
1909 MOV  A,DPH
1910 ADDC A,R2 :
1911 DAA *
1912 MOV  DPH,A
1913 RET !
1914 ;*************************************
1915 ;* DBSUB SUB Coox
1916 ;* DPTR = DPTR - R2,R3 (BCD) . ®
1917 ;* IN = DPTR,R2,R3 . *
1918 ;* OUT = DPTR R
1919 ;* REG = A,DPTR *
1920 ;*************************************

1921 DBSUB: CLR c

1922 MOV A,DPL
1923 SUBB A,R3 .
1924 LCALL SUBDA '
1925 MOV DPL,A

1926 MQv A,DPH |
1927 SUBB A,R2 .
1928 LCALL SUBDA .
1929 MOV DPH,A !
1930 RET

1931 !
1932 shhkkkhhkhhhkhhhhhhhhhhkhidhhhRhhhhhih
1933 ;* H TO A SUB *
1934 ;* IR = A OUT = R2,R3 *
1935 ;* REG = A,R2,R3 1
1936 *kkkhkhkhhkhkhkhkhkhhkhkRhkRhhkhhhdhhhhhihhhhk
1937 HTOA:  PUSH ACC '

1938 SWAP &



1939 LCALL HTOAS \

1940 MOV R2,A
1941 POP ACC 1
1942 LCALL HTOAS

1943 MOV R3,A '
1944 RET ;
1945 HTOAS: ANL A,#0FH

1946 CJINE A,#0AH,$+3

1947 JNC HTOAS1 a
1948 ORL A,#30H

1949 RET 1
1950 HTOAS1l: SUBB A, #9H i
1951 ORL A,#40H

1952 RET |
1953 ; *kkNkhkkkkk DELAY SUB *k*fkkhhdkd
19%4 ; IN = R2 ?
1955 ; REG = A,R2,R3

19586

1957 DELAY: MOV R3,#80H
1958 DELAYi: MOV A, #8 1
1959 DELAY2: DEC A

1960 JNZ DELAY2 1
1961 DJINZ R3,DELAY1 1
1962 DJINZ R2 ,DELAY I
1963 RET

1964 1_delay: mov r2,#2

1965 1_delayl:mov r3,#0 !
1966 1_delay2:mov r4,#0 |
1967 1_delay3:djnz r4,1_delay3 |
1968 djnz r3,1_delay2

1969 djnz r2,1_delayl i
1970 ret

TOTL phhhhRhbkhkhhhhhhohhrhhhahhhehohahhbherthin
1972 ,

1973 RESTART:SETB EA
1974 RETI

1975 pRARARREAKAREARREARRRARNRRRARRARNRRARARARD

1976 :

i

1977 g
1978 START: SETB EXO

1979 SETB EA ;
1980 SIMP  § .
1981 ‘
1982 ; .

1983 END
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DS1820

DALLAS

SEMICONDUCTOR

- M Ve e % ke

e o PRELIMINARY

' DS1620
Digital Thermometer and Thermostat

FEATURES
¢ Requires no external components

® Measures temperatures from -55°C to +125°C in
-0.5°C increments. Fahrenheit equivalent is ~67°F to
257°F in 0.9°F increments

* Temperature is read as a 9-bit value
® Converts temperature to digital word in 1 second

® Thermostatic setlings are user—definable and non—
volatile

® Data is read from/written via a 3—wire serial interface
(CLK, DQ, RST)

® Applications include thermostatic controls, industrial
systems, consumer products, thermometers, or any
thermally sensitive system

¢ 8—pin DIP or SOIC package

DESCRIPTION

The DS1620 Digital Thermometer and Thermostat pro-
vides 9-bit temperature readings which indicate the
temperature of the device. With three thermal alarm out-
puts, the DS1620 can also act as a thermostat. Tuian is
driven hiah if the NR1R2N'= tamoeratura is araatar than
or equal to a nsar—dafined temperature tH. Ty Aw is
driven hiah if the DS1620's tamperature i less than or
equalto a user-detined temoeraturg TL. Tsgu 1< driven

PIN ASSIGNME?T
pa |+ 8 {T1) vpq
CLK/CONV CE‘D Q 7 [0 Thgk
RST (]} 3 8 00 T ow
GNDCUG|4 5[ Teoy
1 DS1620S

&-PIN SOIC (200 MIL)
s?e Mech. Drawing
' Pg. 483

DQ& 1 8 Voo
CLK/CONV] 2 7] Thign
AST(] a 6] Tiow
anol] 4 5[ Teom
} DS1620
8-PIN DIP
Sae Mech, Drawing
Pg. 480
1
PIN DESCRIPTION
DQ - :}'-Wire InpuOutput
CLK/CONV  ~ 3-Wire Clock Input and Standalone
onvert Input
AST — d-Wire Reset Input
GND - C:round
THiGH - High Temperature Trigger
TLow ~ Low Temperature Trigger
Tcom ~ High/Low Combinatiun Trigger
Voo - gbwer Supply Voltage (+5V)
1

hiah when the temperature exceads TH and stavs high
until the temperature’falls betow tnat ot L.

User-defined tempe!ature settings are stored in non—
volatile memory, so parts can be programmed prior to
insertion in a syster, as well as used in standalone
applications without a CPU. Temperature settings and
temperature readings; are all communicated to/from the
DSt1620 overa simpl}e 3—wire interface.

i
{

)
|
i

036794 1/9

Copyright & 1993 Dattas S wductor Corp
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0S1620

OPERATION-READING TEMPERATURE
The DS1620 measures temperatures through the use of
an onboard, propriatary temperature measuremen’
technique. The temoerature reading i nroviged in a
9-bit, two's complement tormat. Table 1 describes uie
“@xact reranonsnip of output data to measured tempera-
ture. The data is transmitted serially through the 3—wire
serial interface, LSB first. The DS1620 can measure
temperature over the rangs of —55°C to +125°C in0.5°C
increments. For Fahrenhsit usage, a lookup table or
conversion factor must be used.

Since datais trgnsmitted over the 3—wire bus LSB first,
temperature ddta can be written to/read from the
DS1620 as eithar a 9-bit word {takina RST low aftar the
9th (MSB) bit), ér as two transters of 8-ort wotus, with
the most significant 7 bits being ignored or set to zera,

asillustrated in Table 1. After the MS8, the DS 1620 will
output 0's.

Note that tempeiature Is represented in the DS1620 in
termsofa 1/,°C {SB, yielding the following 9—bit format;

i Ms8 158
TEMPERATURE/DATA RELATIONSHIPS Tabls 1 L"l"l "' "l "l ", "T'_] M ‘l °| °| '| '| ! Iﬂ
DIGITAL { .
TEMP DIGITAB\L OUTPUT | G TpuT : T e-25°C
(Binary) (Hex) i
+125°C 0 11111010 00FA |
+25°C 000110010 0032h !
1,°C 0 00000001 0001h l
0°C 0 00000000 0000h i
~1/°C 1 11111111 01FFh
—25°C 1 11001110 01CEh J
~55°C 110010010 0192h '
{
DS1620 FUNCTIONAL BLOCK DIAGRAM Figure 1 ;
- STATUS REGISTER &
CONTROL LOGIC 3
{
i
CLK ——— TEMPERATURE SENSOR ;
ADORESS
Tt
RESET
0Q ——» v
HIGH TEMP TRIGGER, TH i
RST — LI
THigH
LOW TEMP TRIGGER, TL {
|

CU

OIGITAL COMPARATORALOGIC

-

‘LJ\D Tiow

e | L

030794 219
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DETAILED PIN DESCRIPTION Table 2

OPERATION-THERMOSTAT CONTROLS
Three thermally triggered outputs, ThigH, TLow, and
Tcowm. are provided to allow the DS1620to be used as a
thermostat, as shown in Figure 2. When the DS1620's
temperature meets or exceeds the value stored in the
high temperature trip register, the output THigH
becomes active (high) and remains active until the
DS1620's measured temperature becomes less than
the stored value in the high temperature register, TH.
The ThigH outout can.be used to indicate that a high
temperature oierunce boundary has been met or
exceeded, or as part of a closed loop system can be
used to activate a cooling system and to deactivate it
when the system temperature returns to tolerancs.

The Ty ow output functions similarly to the THigH output.
When the DS1620's measured temperature equals or

THERMOSTAT OUTPUT OPERATION Figure 2

PIN SYMBOL DESCRIPTION
1 DQ Data Input/Output pin for 3-wire communicatlovﬁ port.
2 CLK/CONV | Clock Input pln for 3-wire communication port. ]When the DS1620 is used in a
standalone application with no 3-wire port, this pjn can be used as a convert pin.
Temperature conversion will begin on the falling ?dge of CONV. | I
3 RST Reset input pin for 3—wire communication port. 1
4 GND Ground pin. !
5 Tcom High/Low Combination Trigger. Goes high wh}an temperature exceeds TH; will
reset to low when temperature falls below TL. |
6 Trow Low Temperature Trigger. Goss high when ten}perature falls below TL.
7 THiGH High Temperature Trigger. Goes high when ter}nperature exceeds TH.
8 Voo Supply Voitage. 5V input power pin. H
¢

falls below the valug stored in the low temperature regis-
ter, the Tyqw output becomes active. T ow remains
active until the DS 1620's temperature becomes greater
than the value stofed in the low temperature register,
TL. The T ow output can be used to indicate that a low
temperature tolerdnice boundary has been met or
exceeded, or as part of a closed loop system, can be
used to activate a heating system and to deactivate it
when the system t?mperature returns to tolerance.

perature meets or bxceeds TH, and will stay high until
the temperature equals or falls below TL. In this way,
any amount of hysieresis can be obtained.

The Tgom output }oes high when the measured tem-

—— W i o . o

t ! ]

THIGH : l-———..-_._....
i
! i
! {
f : ;

1 ! *

Tiow 1 i
| I 1

Tcom - ’ -
- ]

UL TH : T (°C)

030794 219
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OPERATION AND CONTROL

The DS1620 musthave temperature settings residentin
the TH and TL registers for thermostatic operation. A
configuration/status register is also used to determine
the method of operation that the DS1620 will use in a
particular application. as weit gg indicating the status of
the temperature conversion operation. The configura-
tion register is defined as follows:

CONFIGURATION/STATUS REGISTER

DONE | T™HF | TLF X X X CPU | 1SHOT

{

where
Don't Care

Conversion Done bit. 1=conversion com-
plete, 0=conversion in progress.

Temperature High Flag. This bit will be ant
10 1 whan tha tamnarature is areater than
or equal to the value of TH. It will remain 1
until resgby writing 0 into this tocation or
by removihg power from the device. This
feature provides a method of determining
if the DS1620 has ever been subjected to
temperatures above TH while power has
been applied.

Temperature Low Flag. This bit will be set
to 1 when the temperature is less than or
equal to the value of TL. It will remain 1
until reset by writing 0 into this location or
by removing power from the device. This
feature provides a methad of determining
if the DS1620 has ever bean subjected to
temperatures below TL while power has
been applied,

CPU use bit. If CPU=0, the CLK/CONV
pin acls as a conversion start control,
when RST s low. I CPUis 1, the DS 1620
will be used with a CPU communicating to
it over the 3—wire port, and the operation
of the CLIVCONV pin is as a normal clock
in concert with DQ and RST.

One—Shot Mode. If 1SHOT is 1, the
DS1620 will perform one temperature
conversion wpon reception of the Start

DONE =

THF =

TLF =

CPU =

1SHOT =

Cor}l/en T protocol. If 1SHOT is 0, the
Ds 1620 will continuously perform tem-
perature conversion.

i
For typical thermdstat operation, the DS 1620 will oper-
ate in continuous mode. However, for applications
where only one re‘ading is needed at certain times, and
to conserve powér, the one~shot mode may be used.
Note that the ther:mostat outputs (Thigh, TLow, Tcom)
will remain in the state they were in atter the tast valid
temperature conversion cycle when operating in one-

shot mode.
1

OPERATION lli STANDALONE MODE

In applications where the DS1620 is used as a simple
thermostat, no CPU is required. Since the temperature
limits are nonvolatile, the DS1620 can be programmed
prior to insertion ’n the system. In order to facilitate
operation without 2 CPU, the CLK/CONV pin (pin 3) can
be used to initiate conversions. Note that the CPU bit
must be set to 0 inf the configuration register to use this
mode of operatlon;.

To use the CLK/CONV pin to initiate conversions, RST
must be low and,CLK/CONV must be high. If CLK/
CONV is driven low and then brought high in less than
10 ms, one temperature conversion will be performed
and then the DS 1620 will return to an idle state. If GLK/
CONV is driven low and remains low, continuous con-
versions will take pface untit CLK/EONV is brought high
again. With the CPU bit set to 0, the CLK/CONV will
override the 1~shol bitifitis equal to 1. This means that
even if the part is set for one~shot mode, driving CLK/
CONV low will initiate conversions.
i

3-WIRE COMMUNICATIONS

The 3-wire bus Is cbmprised of three signals. These are
the RST (reset) signal, the CLK {clock) signal, and the
DQ (data) signal. All data transfers are initiated by driv-
ing the RST input high. Driving the AST inputiow termi-
nates communication. (See Figures 3 and 4.) A clock
cycleisa sequence of a falling edge followed by arising
edge. For data inpuls, the data must be valid during the
fising edge of a clogk cycle. Data bits are output on the
falling edge of the ¢lock, and remain valid through the
rising edge.

030794 49
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Ds1620

When reading data from the DS1620, the DQ pin goes
to a highimpedance state while the clock is high. Taking
RAST low will terminate any communication and cause
the DQ pin to go to a high impedancs state.

Data over the 3—wire interface is communicated LS8
first. The command set for the 3—wire interface as
shown in Table 3 is as follows; only these protocols
should be written to the DS1620, as writing other proto-
cols to the device may resuit in permanent damage to
the part.

Read Temperature [AAh]

This command reads the contents of the register which
contains the last temperature conversion result. The
next nine clock cycles will output the contents of this reg-
ister.

Write TH [01h]

This command writes to the TH (HIGH TEMPERA-
TURE) register. After issuing this command, the next
nine clock cycles clock in the 9~bit temperature limit
which will set the threshold for operation of the THIGH
output.

Write TL [02h]

This command writes to the TL (LOW TEMPERA-
TURE) register. After issuing this command, the next
nine clock cycles clock in the 9-bit temperature limit
which will set the threshold foroperation of the Tiow
output.

Read TH [A1h]
This command reads the value of the TH (HIGH TEM-

PERATURE) register. After issuing this command, the
next nine clock cycles clock out the 9-bit temperature

el e pr: A fem -

fimit which setd the threshold for opegggn of the Trign
output. A

Read TL [A2h]

This command reads the value of the TL (LOW TEM-
PERATURE) ;eglster After issuing this command, the
next nine cloc!( cycles clock out the 9-bit temperature
limit which sets the threshold for operation of the Tuow

output. !‘

Start Convert T [EEh]
This command begins a temperature conversion. No
further data is fequired. In one-shot mode, the tempera-
ture conversion will be performed and then the 0S1620
will remain idle. In continuous mode, this command will
initiate continyous conversions,

i
Stop Convért T [22h]
This command stops temperature conversion. No fur-
therdatais re{;uired This command may be used to halt
aDS1620in cantinuous conversion mode. After issuing
this command, the current temperature measurement
will be complated, and then the DS 1620 will rematn idle
until a Start Gonvert T is issued to resuma continuous

operation.
1

!
Write Conf'g [oCh]
This command writes to the configuration register, After
issuing this ¢ tfmmand the next eight clock cyclas clock
in the value ; the configuration register.

Read Conflg [ACh]

This commanid reads the value in the configuration reg-
ister. After Issumg this command, the next eight clock
cycles outpu} the value of the configuration register.

i
!
1

i

s it s gty
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DS1620 COMMAND SET Table 3
INSTRUCTION DESCRIPTION

3-WIRE BUS

DATA AFTER
ISSUING

PROTOCOL

Reads last converted temperature
value from temperature register.

Read Temperature <read data>

1

Start Convert T Initiates temperature conversion. EER ! Idle R

Stop Convert T Halts temperatura conversion. 22h i idle 1

Write TH Writes high temparature limit value into 01h ] <wrlte data> 2
TH register. . _

Write TL Writes low temperature limit vaiue into ozh * <write data> 2
TL register. !

Read TH Reads stored value of high tempera- Ath ] <read data> 2
ture limit from TH register, .

Read TL Reads stored value of low temperature A2h <read data> 2
kmit from TL register,

Write Config Writes configuration data to configura- och <write datas 2
tion register,. - !

Read Config Reads configuration data from configu- Ach ' <read data> 2
ration register. 2
¢ i

NOTES: {

1. In continuous conversion mode, a

Stop Convert T command will halt continuous conversion. To restart, the

Start Convert T command must be
every temperature reading desired.

2. Writing to the E2 typically requires 10 ms
reads or writes should be requested for af

issued. In one—shot mode, a Start Corﬁ
|

at rcom temperature. Afier issu
tleast 10 ms.

e ki i i

[FOPSRT——

vert T command must be issued for

L]
i;ug a write command, no further

e R Y

-
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FUNCTION EXAMPLE )
Example: CPU sets up DS1620 for continuous conversion and thermostatlg function.

CPUMODE | DS1620 MODE DATA (LS8 FIRST) ! COMMENTS
(3-WIRE) .
TX RX och CPU issues Wirite Config command.
X RX 00h CPU sets D$1620 up for continuous conversion.
X RX Ot1h CPU issues }Nrite TH command.
X RX 0050h CPU sends data for TH limit of +40°C.
TX RX 02h CPU issues Write TL command.
RX TX 0014h CPU sends glata for TL limit of +10°C.
TX RX Ath CPU Issues Read TH command.
RX X 0050h Ds1620 sequ back stored value of TH for CPU
to verity,
TX RX A2h CPU issuesRead TL command.
RX ™ 0014h DS1620 serids back stored value of TL for CPU
to verify.
TX RX i EEh CPU issues'Start Convert T command.
READ DATA TRANSFER Figure 3 1
| i —_—
i tceH et
AN
tcoo fe-

—/

PROTOCOL

WRITE DATA TRANSFER Figure 4

— tCM'I

Rs

cc

A

’Ill E’/IIIIIII

PROTOCOL

NOTE: ter, o, ta, and t apply 1o both read and write data transfer,

s
?
]
:‘

tceu "'
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DS1620

ABSOLUTE MAXIMUM RATINGS*
Voitage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.5V o +7.0V
~-55°C to +125°C

-55°C to +125

°C

260°C for 10 séconds
i

* Thisis a stress rating only and functional operation of the device
those indicated in the aperation sections of this specification is n

mum rating conditions for extended periods of time may affect re

RECOMMENDED DC OPERATING CONDITIONS

t these or any other conditions above
timplied. Exposure to absolute maxi-

lllability.

,i

PARAMETER SYMBOL [ MIN YR MAX UNITS | NOTES
Supply Voo 4.5 50 55 v 1
Logic 1 Viy 20 ! Vee+0.3 v 1
Logic 0 ViL -0.3 \ +0.8 ' 1

DC ELECTRICAL CHARACTERISTICS

J(=55°C to +125°C; Vpp=4.5V to 5.5V)

PARAMETER SYMBOL | CONDITION MN MAX UNITS NOTES
Thermometer Error TeRR 0°C o +70°C ! £/, °C
—40°C to +0°C | 11 °C
and +70°C to . ]
+85°C
}
-55°C to —40°C | 1 +2 °C
and +85°C to ’
+125°C
Logic 0 Output Vou 0.4 v 3
Logic 1 Output Vox 2.4 \ 2
Input Resistance R RST to GND ) 2 mQ
DQ.CLK ta Vpp 2 mQ
Active Supply Current lce 0°C to +70°C ) 1 mA 4.5
Standby Supply Current sty 0°Cto +70°C ‘1 1 LA 4.5
¥

SINGLE CONVERT TIMING DIAGRAM (STAND-ALONE MO:DE)

CONV

{

L
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AC ELECTRICAL CHARACTERISTICS

L]

H

(~55°C to +125°C; Vpp=4.5V to 5.5V)

PARAMETER SYMBOL MIN TYP ' MAX UNITS NOTES
Temperature Conversion Time T1c . 1 ]
Data to CLK Setup toc 35 ) ns 6
CLK to Data Hold tcoM 40 ns 6
CLK to Data Delay tcop 100 ns 6,7,8
CLK Low Time toL 250 ‘ ns 6
CLK High Time tou 250 ! ns 8
CLK Frequency foeLk DC ‘; 2.0 MHz 6
CLK Rise and Fali R e | 500 ns
RSTto CLK Setup tce 100 i ns 6
CLK to RST Hold tceH 40 , ns 6
RST Inactive Time towH 125 ; ns 6,9
CLK High to I/0 High Z tcoz 1 50 ns 6
RAST Low to /0 High Z tRoz 4 50 ns 6
Convert Pulse Width teny 250 ns ! 500 ms
NV Write Cycle Time twr 10 i 50 ms
AC ELECTRICAL CHARACTERISTICS ) i(—-55°C to +125°C; Vpp=4.5V to 5.5V$
PARAMETER - SYMBOL MIN TYP; MAX UNITS | NOTES
Input Capacitance C 5 , pF
/O Capacitance Cro 10 pF
NOTES:
1. All voltages are referenced to ground. {
2. Logic one voltages are specified at a source current,oi 1 mA. ;
3. Logic zero voltages are specified at a sink current of 4 mA.
4. lcc specified with DQ pin open. ;
5. lgg specified with Ve at 5.0V and RST=GND. l
6. Measured at Viy = 2.0V or V= 0.8V. X
&
7. Measured at Vou = 2.4V or Vg = 0.4V,
8. Load capacitance = 50 pF. { <
9.

1
[
i

-

tcwn must be 10 ms minimum following any read or write command that involves the E2 memory.

030794 919
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SC141
SC146

1
1
i
]
{
|
i
Triacs i
Bidirectional Triods Thyristors - . - F
i
++ « designed primarily for full-wave ac centro! agplications, such as light dimmers, {

motor controls, heating controls and power supplies.
k, A

. . . - . ' .
® Triggering Specified in Three Quadrants i i

TRIACs
bg2nd 0 AYIPERES RMS
200 thru 80O VOLTS

§ Blocking Voltage to 800 Volts ]
® All Diffused and Glass Passivated Junctions for Greater Pararmeter Unilormity
and Stability i
¢ Small, Rugged, Thermowatt Construction for Law Thermai Resistance, High Heat
Dissipation and Durability 1

L4
1
1
] CASE 221A-04
B ] (TO-22048)
STYLE 4
MAXIMUM RATINGS . { o
- Ratag Symbol Value Unit
Peak Repetitive OH-State Voitage, Gate Coen ’ ~ VDRM Vohs
8 - i 200
SC1a1 o] . . 400
SC148 M - ' 600
' N v 1 800
RMS On-State Cyrrent T IT(AMS) B Amps
(Te = 80°C) scia . N : §
. SC1as . ,5 i3 0o
Pezk Non-Repetitive Surge Current Hsm 1 Amopg
{One Full Cycle, 50 Ha) sCia 1 £0
. ) SCies . 120
Circuit Fusing Considerations 2r {e ’ Alg ~
{t = 8.3ms) scua ] 26.5
SCles 60
Peak Gate Power (Pulse Width = 10 us) v PgM ! 10 Wans
Average Gate Power (Te = - 80°C, ¢ = 8.9 rovs) EG:AV) 1 0.5 Watt
Peak Gate Current (Puise Width = 10 ps) IGM 35 Amps
Peak Gate Voltage YGM 10 Voits
Operating Junction Temperature Range - Ty ! -401to +125 <
Storage Temperature Aange Tsig ' :-!40 to+125| « T
1 .
[
g
)
i
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MOTOROLA o
SEMICONDUCTOR ==

TECHNICAL DATA

6-Pin DIP Optoisolators -
Triac Driver Output

Thess devices consist of gallium arsanide infrared smitting diodes optically coupled to
» monolittfic silicon detector performing the function of s Zaro Voltage Crossing bilateral
trisc drives., 1

They are designed for use with a triac in the interface of logic systems 1o equipment
powered from 240 Vac lines, such as solid-state relays, industrial controls, motors, sole~
noids and consumer applisnces, etc. i

o Simplilies Logic Control of 240 Vac Power

Zoco Voltags Cressing '
High Breakdawn Voltage: VpaM = 400 V Min

High Isofstion Voltage: Vigg = 7500V Guarsnteed

Senalt, Economical, 6-Pin DIP Pactage

dvidt of 2000 V/us Typ, 1000 V/us Guarantsed 1
UL Recognized, File No. £54915 Q) 1
VDE spproved per standard 0883°6.80 (Cenilicate number 41851}, with sdditional:
spproval to DIN 1EC380VDEOB0SE, IEC&3SVDEESOS, 1ECE5VDEDSS0, VDEOTI0b,. °
covering 2l other standards with equal or less stringent requirements, including u.1
IEC264VDED113, VOED160, VDEDBI2, VDEDRAZ, etc.

Spacial tead form availadle {add sutfix “T~ to part number) which satisfies VOE0BS/
6.80 requirament for 8 mm minimum crespage distance Letween input and output.
solder pads.. -

Various lead form optichs available. Consult “Optoisolator Lead Form Options™ daia
shest for details.

-MOC3041T:
-MOC3042.
MOC3043

b e

6-PIN DIP”
OPTOISOLATORS
TRIAC DRIVER OUTPUT "
400 VOLTS

&
N

CASE 710402
PLASTIC.

COUPLER SCHEMATIC

MAXIMUM RATINGS (Ty = 25°C unless otherwise noted) '
Reting - - - [ symbot |, vatwe | und |
INFPARED EMITTING DIOOE H
Reversa Yoltage VR [ Vohy 1 ~ [
Forease Currant — Continuous g &0 mA ~
Total Power Dissipation @ Ta = 15°C Po 120 mw} 2 wyzos
Neghgidle Power in Output Driver N |
Dersta sbove 25°C 140 mwre 3 ol «
O11-State Output Terminsl Voltage VOAM 400 Von*;,
Pask Repetitive Sucge Current HeMm- 1 A’
(PW = 100'us, 120 ppt) R 1
Towa! Power Dissigation @ Ty = 25°C Po 150 mw 00k
Oarate sbove 25°C 1.76 mwWaC ; :
TOTAL DEVICE i , 1M
isolstion Surge Veitags {1} Viso 7500 Vac : ;‘:’llﬁ;m‘t
{Pesk ac Voliage. 63 H2, 1 Second Duraticn) 1 D:,‘J :01 CONNECT.
Totat Powac Dissigation @ Ty = 25°C Po 250 ﬂ"\ﬁl € ML TERMINAL
Carate sbove 25°C .54 mwrC
Juncrion Tempe:ature Range Ty -1z « 100 <y
Ambient Opersting Temperature Range Ta -4010 v &85 'C;
_Stocaga Temperaturs Range Trig ~4313 +150 T
Soldering Tempersture (10 o)- -— 280 'C;'
11} lastateon surga voNsge. VST 18 #n interr.al Grvca drslecing bDrsabdDwn fating }

For thie toet, Ping 1 onc 2 310 common, ang Puvs 4§ anc € aie comman



}
- MOC3041, MOC3042, MOC3043
ELECTRICAL CHARACTERISTICS {TA = 25°C uniess otherwise noted) .
L Cherazigristie J Symbol r Min , ijp J Max J Unit 1
INPUT LED ) ]
Reverse Lealage Current r —_ 0,05 * 100 A
- (Vg = 6 V)
Forward Voltage . Vg - 1.3 1.5 Volta
{lg = J0 ma}
OUTPUT DETECTOR (If = 0 unless otherwrse noted} .
Lestage wih LED OH, Either Direction loam — p 1008 nA.
{Raied VpppM, Note 11
Peak On-Siate Voltage, Either Girection VIM -— 18 3 Volts
{trag = 100 mA Peak)
Csitical Rate of Rise of OH-State Voliage (Note 3] av.ot 1000 2500 - Vius
COUPLED ;
LED Trigger Current, Cuscent Requited te Latch Oulput IFY ¢ mA
(Main Terminal Voltage = J V., Note 2} MOCl041 _— - 15
MOCI042 - - 10
A i MOCIc43 . - H]
Holding Current, Either Direction . ] — o - A
holation Voltage {f « 50 Hz. t = 1 sec) vViso 7500 |- - Vacipk)
2ERO CROSSING 4 .
inhibit Volage~ Vin - 13 20 Volts
fig « Pated Igp, MT1.MT2 Voltage adcve which device will i
not trigger.} ‘ 1
Leakage in (nhibited State IDRM2 - - 500 nh
{Ig = Rated Iry, Rated VoR. O State!

Noses: 1. Test vontage must Be soohed within dv 22 ratmg
2. Al Cevices are Guaranteed 10 I1igger 3l bn ip value less 1hen Of eoual to maa IFT Thecelore, recommended oDerating 1y Gies between maz.

IFT 115 mA for MOC3%4Y, 10 ma tor MOCIZAL, S mA 130 MOCIMI! and absolute ~as {p 150 mal,
3. This @ siati v dt. See Figura 7 for test Ciraumt Comrutanng dw-at i1 8 funcieon of the icad-driving lhv'i'll;'(ll ondy,

R R



- DMC202 | I

e Display Format{20characier X2line)e Display Fonts(5Xx 8dots) e Driving Method(4D)

s
H
]
ABSOLUTE MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS X
g
Sym-1 Tes! Starctars Vakoa Sym- | Test Starciard Valoe | *
stom b | Condtion —— e hem bl | Conctiion ua
min | 45 |max mio |ty femz |}
N
Power Bupply Vo= -—_—
Voltage for Logic vss| O 1= 1 7 | V|| rout “High™ Vorage | Vin 2.2] — fVee| vV |,
i
:
Powrer Ve
vwmmm Sl — 0 | = 113.5| V | |input "Low™ Votspe | Vi | — 0.3l — o]
: H
. i
nput Voltage Vi — ves| — [vee| v Output “High™ Vottspe | Von |—o-=t2Bma j2,4 1 — | = |y
.
Operating i ] ']
2 . Te — b | — {+50! T |]Outpul Low® Vartape | Vo. | ic-=i2mb i- - {u.t“v
Storape ! { ! f
Tomperstire Tsig — ~20; — {+70] T | |Power Supply Current | Iz | Vel pv }— !I.S J.D:LA
. i‘
vec= SOV 5% Te=25C !
Block diagram )
i o
o8 : COnalg :
Dﬁ“<:;> + LED® (FRIMS) !
\eonTroL 7 7 H
Ryt 1% BECCE, FSEGu '
s “Ouns ! !
., SEGMENT !
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L el

-1 gy

i

e T

T
!
H
'

|

M
s

|
{

o bt

XX X]
XX K
Hu g

1=

Cx
X
Q)

— — e ~——--i—- ——— e — -

- i

o





