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REMOTE CONTROL VIA TELEPHONE LINE

KORKIJ KITTIWATTARNARWONG

WIBULPORN NILNAM

ASSISTANT PROFESSOR  NIKORN SUKUTAMATANTI

1990

ABSTARCT

THIS THESIS SHOWS 1C B0O4B8 u-PROCESSOR B BIT FOR APPLICATION IN CONTROLED
SYSTEM OF THE DEVICE THAT CONTROLLED HOME USED BY TELEPHONE. THIS IC HAVE
PROPERTY IN THIS PROJECT. THIS PROJECT CAN BE APPLIED OR GET SOME OPTION
FOR PROPERTY IN USED BY SAME PRINCIPLE. THUS THIS PROJECT IS ABSOLUTE FOR

STUDENT BECAUSE OF THEY CAN IMPROVE THIS PROJECT FOR BETTER.
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cooo1D

00001F

000021

000022

000024

000025

000027

000029

00002B

000020

00002F

BB2F

BOO1

BB2E

BOOO

27

BBFD

90

945D

5442

9400

147C

3400

B822

FO

53FF

9628

2300

BBFS

80

BBF8

80

5340

861D

0410

BAO2

9400

9426

START:

READ:

NEXT1:

LOOP1:

CPU "BO4B.TBL"
+MAIN PROGRAM
MOV RO, #2FH
MOV @RO,#01H
MOV RO, #2EH
MOV @RO,#00H
CLR A

MOV RO, #OFDH
MOVX @RO,A
CALL REC

CALL RESET
CALL SETSYS
CALL RINGING
CALL USERCODE
MOV RO,#22H
MOV A,@RO

ANL A,#0FFH
JNZ NEXT1

MOV A, #00OH
MOV RO, #0FSH
MOVX @RO,A
MOV RO, #OF8H
MOVX A.@RO
ANL A,#40H
JNZ READ

JMP START

MOV R2,#02H
CALL SETSYS

CALL DELAYZ



B—=2

000031 3470 CALL DETECTONE
000033 3495 ' CALL OVER
000035 BB25 MOV RO, #25H
000037 FO MOV A,@RO
000038 53FF | ANL A, HOFFH
000034 9640 JINZ NEXT2
00003C EA2D ' DJNZ R2,L0O0P1
00003E 0410 JMP START
000040 5400 NEXT2: CALL MODE
000042 00000000000000 DFB OQH,00H,Q0H,00H, GOH, 00H, 00H
000048 BB27 MOV RO, #27H
000048 FO MOV A,€RO
00004C 53FF ANL A,HOFFH
00004E 9610 JNZ START
000050 BB28 MOV RO, #28H
000052 FO MOV A,&RO
000053 53FF " ANL A,HOFFH
000055 9628 JNZ NEXT1
000057 B829 MOV RO, #29H
000059 FO : MOV A,&ROQ
000054 53FF ANL A,#OFFH
00005C 9628 JNZ NEXT!
0000SE BB2B MOV RO, #2BH
000060 FO MOV A,eRO
000061 53FF ANL A,HOFFH
000063 CE74 JZ NEXT3
000065 9426 CALL DELAY2
000067 3470 CALL DETECTONE
000069 54AF CALL OVER!

00006B BB2C MOV RO, #2CH



B

00006D FO MOV A,@RO
00006E S3FF ANL A,#OFFH

000070 9676 JNZ NEXT4

000072 0410 JMP START )
000074 548B NEXT3: CALL SETRESET
000076 9426 NEXT4: CALL DELAY2

000078 5459 " CALL STATUS

000074 0428 JMP NEXT1

00007C ORG 007CH

3 SUBPROGRAM RINGING

00007C €5 RINGING: SEL RBO

00007D B833 START10: MOV RO, #33H
00007F BOOO wov @RO, #00H
000081 27 CLR A

000082 BBF9 MOV RO, #0FSH
000084 90 MOVX @RO,A
000085 2340 MOV A, #40H
000087 90 MOVX @RO, A
000088 BDO1 MOV R5,%01H
00008A BEQO7 LOOP70: MOV RE,#0T7H
00008C BF11 LOOP71: MOV R7,#11H
0000BE B498 LOOP72: CALL CHECK
000080 BB33 MOV RO, #33H
000092 FO MOV A,@RO
000093 D304 XRL A,#04H
000095 CE9F JZ STOP

000097 EFBE DJNZ R7,LOOP72
000099 EEBC . DJNZ RE,LOOPT1

000098 EDBA DJNZ RS5,LOOP70
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000080 047D JMP START10
00009F D5 STOP: SEL RB1
000040 83 RET

000100 ORG O100H

¢ SOBPROGRAM USERCODE

000100 C5 _ USERCODE: SEL RBO
000101 2308 MOV A, #08H
000103 BBFS MOV RO, #OF9H
000105 90 MOVX @RO, A
000106 B9O1 MOV R1,#01H
000108 BAFF LOOP4: MOV R2,#O0FFH
00010A BEFF LOOPS: MOV R3,#OFFH
00010C BBFB LOOP6: MOV RO, #0F8H
00010E 80 , MOVX A,@RO
00010F 5310 ANL A,#10H
000111 961D JNZ READ1
000113 EBOC DJNZ R3,LO0PE
000115 EAOA DJNZ R2,LO0P5
000117 E908 DJNZ R1,LO0P4
000119 9440 CALL ANSWER
00011B 2462 JMP ENDI
000110 2318 READI: MOV A,#18H
00011F BBFS MOV RO, 8OF9H
000121 90 MOVX @RO, A
000122 BBFB MOV RO,HOFBH
000124 80 MOVX A,@RO
000125 530F ANL A,H#OFH
000127 D30C - XRL A,#OCH

000129 9662 JNZ END1



000128
00012D
00012F
000131
000133
000135
000137
000139

00013B

00013C

00013E

000140

000142

000144

000148

000148

000144

00014C

00014D

00014F

000150

000152

000154

000156

000158

000154

00015C

00015E

000160

000162

9417
B821
B0OOO
54CF
B301
BAFF
BBFF
BBF8
8O

5310
9648
EB39
EA37
E935
2462
2318
BBF9
90

BBFB
80

530F
D30B
9662
B821
BO10O
54CF
BB822
BOFF
2466

BB22

LOOPT:

LOOPB:

LOOP9:

READ2:

END1:

CALL DELAY
MOV RO, #21H
MOV @RO,#00H
CALL SONG

MOV R1,#01H
MOV R2,#0FFH
MOV R3,#0FFH
MOV RO, #0FBH
MOVX A,@RO
ANL A,#10H
JNZ READ2
DJNZ R3,L00P9
DJNZ R2,L00PB
DJNZ R1,LO0P7
JMP END1

MOV A,#18H
MOV RO, #0F9H
MOVX @RO, A
MOV RO, #OFBH
MOVX A,@RO
ANL A,#OFH
XRL A,#0BH
JNZ END1

MOV RO, #21H
MOV @RO,#10H
CALL SONG

MOV RO, #22H
MOV @RO,HOFFH
JMP .END10

MOV RO,#22H



000164 BOOO MOV @RO,#00H
000166 D5 . END1O: SEL RB!
000167 B3 RET

000170 ORG O0170H

{ SUBPROGRAM DETECTONE

000170 C5 DETECTONE: SEL RBO
000171 BB21 MOV RO, #21K
000173 B0OOO MOV @RO,#00H
000175 S4CF CALL SONG
000177 34CE CALL DELAYFORTONE
000179 BBFB MOV RO, #0FBH
000178 B0 MOVX A,@RO
00017C 530F ANL A, #OFH
00017E BB23 MOV RO, #23H
000180 AO MOV @RO,A
000181 9426 CALL DELAYZ2
000183 BB21 ; MOV RO, #21H
000185 BOBO MOV @RO, #80H
000187 54CF CALL SONG
000189 34CE CALL DELAYFORTONE
00018B BBFB MOV RO, #OF8H
00018D 80 MOVX A,@RQ
00018BE 530F ANL A, #OFH
000190 BB24 MOV RO, #24B
000192 AQ MOV @RO,A
000183 DS ' SEL RB1
000194 B3 RET

000195 ORG O185H

1 SUBPROGRAN OVER
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000195 €5 OVER: SEL RBO
000196 B823 MOV RO, #23H
000198 FO MOV A,@RO
000199 E7 RL A

00019A E7 RL A

00019B E7 RL A

00019C E7 RL A

000180 0350 . ADD A,#50H
00019F FGC2 JC ENDA
0001A1 FO MOV A,@RO
0001A2 D30A XRL A,#0AH
0001A4 C6B7 JZ END3
0001A6 D309 XRL A,#09H
0001A8 CHC2 JZ END4
0001AA BB24 MOV RO, #24H
0001AC FO MOV A,@RO
0001AD E7 RL A

0001AE E7 RL A

0001AF E7 RL A

0001B0 E7 RL A

0001B1 0370 ADD A,H70H
000183 F6C2 JC END4
0001B5 24C8 JMP NEXT9
0001B7 BB24 END3: MOV RO,#24H
0001B9 FO MOV A,@RO
0001BA E7 RL A

0001BB E7 RL A

0001BC E7 RL A

0001BD E7 ] RL A

0001BE 03BO ADD A, 40BOH



B8

0001CO E6CH JNC NEXTS
0001C2 B82S ENDA4: MOV RO, #25H
0001C4 BOOO MOV @RO,#00H
0001CE 24CC JMP ENDS
0001CB B82S NEXT9: MOV RO,#25H
0001CA BOFF MOV @RO, #OFFH
0001CC D5 END5: SEL RB1
0001CD 83 RET

0001CE ORG O1CEH

s SUBPROGRAM DELAYFORTONE

0001CE C5 DELAYFORTONE: SEL RBO
0001CF B901 MOV Rt,#01H
0001D1 BAFF CYCLE1: MOV R2,#OFFH
0001D3 BBFF CYCLE2: MOV R3, #0OFFH
0001D5 BBF8 CYCLES: MOV RO, #0F8H
0001D7 80 MOVX A,@RO
0001D8 5310 ANL A,#10H
0001DA S6E4 JNZ CYCLEA
0001DC EBDS DJNZ R3,CYCLE3
0001DE EAD3 DJNZ R2,CYCLE2
0001E0 EQD1 DJNZ R1,CYCLE1L
0001E2 24FE JMP END7
0001E4 B901, CYCLE4: MOV R1,#01H
0001E6 BAFF CYCLES: MOV R2,#0FFH
0001E8 BBFF CYCLEG: MOV R3,#0FFH
0001EA BBF8 CYCLET7: MOV RO, #0FBH
0001EC 80 KOVX A,@RO
0001ED 5310 ANL A,410H

O001EF C6FS JZ CYCLES
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DO001Ft EBEA DJNZ R3,CYCLE7Y
0001F3 EAESB - DJNZ R2,CYCLESG
0001Fb EBEG6 DJNZ R1,CYCLES
0001F7 24FE JMP END7
0001F9 2318 CYCLEB: MOV A,#18H
0001FB BBF9 MOV RO, #0FSH
0001FD 90 MOVX éRO,A
00C1FE DS END7: SEL RB1

0001FF 83 RET

000200 . ORG 0200H

s SUBPROGRAM MODE

000200 C5 MODE: SEL RBO
00020! BB23 MOV RO, #23H
000203 FO MOV A,@RO
000204 E7 RL A

000205 E7 RL A

000206 E7 R} A

000207 E7 RL A

000208 AS MOV R1i,A
000209 BB24 MOV RO, #24H
00020B FO MOV A,@RO
00020C &9 ADRD A,RI1
00020D BB26 . MOV RO, #26H
00020F AC MOV @RO,A
000210 00000000000000 DFB OOH,00H,00H,00H,00H,00H,00H
000217 D3Al ' XRL A,#0AIH
000219 961D JNZ LOOP13
00021B 5436 CALL NOTUSE “

000210 FO LOOP13: MOV A,@RO



Q0021E D3A2
000220 9624
000222 5478
000224 FQC

000225 D3A3
000227 S62B
000229 5442
00022B FO

00022C D3A4
00022E 9634
000230 BBéB
000232 BOFF
000234 D5

000235 83

000236

000236 CS
000237 2300
000239 BBF9I
000238 ‘90
00023C- BB27
00023E BOFF
000240 D5

000241 B3
000242
000242 C5

000243 BBFA

000245 23FF

LOOP14:

LOOP15:

NEXTA:

NOTUSE:

RESET:

XRL A,H#OA2H
JNZ LOOP14
CALL SET

MOV A,@RO

XRL A,#0A3H
JNZ LOOP15
CALL RESET
MOV A,@RO

XRL A,#0A4H
JNZ NEXTA

MOV RO, #2BH
MOV @RO, #OFFH
SEL RBI1

RET

ORG 0236H

s SUBPROGRAM NOTUSE
SEL RBO

MOV A,#00H
MOV RO, #0FSH
MOVX @RO,A
MOV RO, #27H
MOV @RO, #OFFH
SEL RB1

RET

ORG 0242H

t SUBPROGRAM RESET
SEL RBO

MOV RO,HOFAH

MOV A,HOFFH
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000247 90 MOVX @RO,A
000248 2300 MOV A,#00H
000244 BBFB MOV RO, #OFBH
OOUZQC 80 MOVX @RO, A
00024D BBFA MOV RO, #OFAH
00024F 30 MOVX @RO, A
000250 BB2A MOV RO, #2AH
000252 A0 MOV @RO,A
000253 BB2S MOV RO, #29H
000255 BOFF MOV @RO,#0FFH
000257 Db SEL RB1
000258 83 RET

000258 ORG 0259H.

s+ SUBPROGRAM STATUS

000259 C5 STATUS: SEL RBO

00025A BB26 MOV RO, #26H
00025C FO MOV A,@RO
00025D 530F ANL A, #0FH
00025F AA MOV R2,A
000260 BBFF MOV RO, #OFFH
000262 80 MOVX A,@RO
000263 F7 LOOP16: RLC A

000264 EAG3 DJNZ R2,LO0P16
000266 FB70 JC OPEN

000268 BB21 MOV RO, #21H $+CLOSE
00026A BO6O MOV @RO, #60H
00026C 54CF CALL SONG
00026E 4476 JMP ENDSB
000270 BB21 OPEN: MOV RO,#21H

000272 BO40 MOV @RO,$#40H



000274

000276

000277

000278

000278

000279

000278

00027D

00027E

000280

000281

gaoz282

000284

000285

0600287

000289

00028A

000288

00028B

00028C

00028BE

00028F

000291

000292

000283

000295

000296

000297

54CF
D5 ENDB:

83

€5 SET:
BBFA
23FF
80
B8FB
90
27
BBFA
80
BB?B
BOFF

D5

83

C5 SETRESET:

BB26

Fo

530F

AA

AB
BBFF
80

97

E7 LOOP17:

612

CALL SONG

SEL RB1

RET

ORG 0278H

1 SUBPROGRAM SET
SEL RBO

MOV RO, #0FAH

MOV A, #OFFH

MOVX @RO, A
MOV RO.#OFﬁH
MOVX @RO,4A
CLR A

MOV RO, #OFAH
MOVX @RO,A
MOV RO, #28H
MOV @RO,#OFFH
SEL RB1

RET

ORG 02BBH

s SUBPROGRAM SETRESET
SEL RBO

MOV RO,#26H
MOV A,@RO

ANL A,#OFH
MOV R2,A

MOV R3,A

MOV RO,H#OFFH
MOVX A,@RO
CLR'C

RLC A
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000298 EAQ7 DJNZ R2,L00P17
000294 A7 CPL C

00029B 67 LO0OP18: RRC A

00029C EB9B DJNZ R3,LO0P18B
00029E AS MOV R1,A
00029F 23FF MOV A, #OFFH
0002A1 BBFA MOV RO, #0FAH
0002A3 90 MOVX @RO,A
0002A4 F9 MOV A,R1
0002A5 BBFB MOV RO, #0FBH
0002A7 90 MOVX @RO, A
000248 2300 MOV A,#00H
0002AA BBFA MOV RO, #0FAH
0002AC 90 MOVX @RO,A
0002AD D5 SEL RB!

0002AE 83 RET

0002AF ORG 02AFH

s SUBPROGRAM O0VER1

0002AF CH OVERL: SEL RBO
0002B0 BB23 MOV RO, #23H
0002B2 FO . MOV A,@RO
0002B3 E7 RL A

0002B4 E7 RL A

0002B5 E7 RL A

0002BE E7 RL A -
0002B7 A8 MOV R1,A
-‘0002B8 BB24 MOV RO, #24H
0002BA FO MOV A,@RO
0002BB 69 . ADD A,R1

0002BC BB2S MOV RO, #26H
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0002BE A0 MOV @RO, A
0002BF 03E7 ADD A,#OETH
0002C1 F6CY JC END9
0002C3 BB2C MOV RO, #2CH
0002C5 BOFF MOV @RO,#O0FFH
0002C7 44CD JMP NEXTC
0002C9 BB2C ENDY: MOV RO, #2CH
0002CB B0OO MOV @RO,#00H
0002CD D5 NEXTC: SEL RBI1
0002CE 83 RET

0002CF ORG 02CFH

i SUBPROGRAM SONG

0002CF Ch SONG: SEL RBO
0002D0 BB21 MOV RO,#21H
000202 FO MOV A,@RO
0002D3 AB MOV R3,4
0002D4 BS2D LOOP20: MOV R1,#2DH
0002D6 2328 LOOP21: MOV A, #28BH
0002D6 BBF9 MOV RO, #0FSH
0G602DA 90 MOVX @RO, A
0002DB 54EE CALL DELAY!
0002DD 2308 MOV A,#08H
0002DF 90 MOVX @RO,A
0002EQ0 S4EE CALL DELAY1
0002E2 EJD6 DJNZ Rt1,LOO0P21
0C02E4 FB . MOV A,R3
0002E5 17 INC A

0002E6 AB MOV R3,A
0002E7 E3 MOVP3 A,@A

0002EB D3FF ' XRL A,#0FFH



0002EA
0002EC
0002ED
0O002EE
00C2EF
0002F0
0002F1
0002F3

0002F5

0002F7

000400

000400
000401
000403
000405
000407
000409
000408
00040D
00040F
000411
000415
000416

000417

000417
000418

00041A

9604

Db

83

FB DELAY1:
E3

AA

BC12 Loop22:
ECF3 LO0P23:
EAF1

83

C5 SETSYS:
BB27
B0OOO
BB828
BOGO
BB29
BOOO
BB2B
BOOO
00000000
DS

83

Ch DELAY:

B803

BOFF L00P24:

B-15

JNZ LOOP20

SEL RB1

RET

MOV A,R3

MOVP3 A,@A

MOV R2,A

MOV R4, #12H
DJNZ R4,L00P23
DJNZ R2,L00P22

RET

ORG 0400H

$ SUBPROGRAM SETSYS
SEL RBO

MOV RO, #27H

MOV @RO, #00H

MOV RO, #28H

MOV @RO,#00H

MOV RO, #29H
MOV_@RO,#00H

MO” RO, #2BH

MOV @RO,#00H

DFB 0OH,00H,00H,00H
SEL RBI

RET

ORG 0417H

i SUBPROGRAM DELAY
SEL RBO

MOV RO, #03H

MOV R1,#0FFH



00041C

0004 1E

000420

000422

000424

000425

000426

000427

000429

00042B

00042D

00042F

000431

000433

000434

000300

000300

000309

000310

000316

00031C

000322

000328

00032E

000334

00033A

BAFF

EALE

E91C

EB1A

b5

83

CH

B8O1

BOFF

BAFF

EA2D

E928B

EB29

D5

83

06050403020202

00000000000000

OFOBOBOFOBOB

OF0BOBOBOBOB

0BODOAOAO90S

090A0805080D

08030B0B0OBOS

09FF00000000

000000000000

0600000000000

LOOP25:

LOOP26:

DELAYZ:

LOOP27:
LOOP28B:

LO0P29:

TABLE:

P16
MOV

R2,40FFH

DJNZ R2,L00P26

DJNZ R1,LO0P25

DJNZ RO, LOOP24

SEL

RET

RB1

; SUBPROGRAM DELAYZ2

‘SEL

MOV

MOV

MOV

RBO
RO, #01H
R1,#0FFH

R2, #0FFH

DJNZ R2,L00P28

DJNZ R1,LOOP28

DJNZ RO, LOOP27

SEL

RET

ORG

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

RB1

0300H
06H,05H,04H,03H,02H,02H,02H,02H, OFF
00H,00H,00H,00H,00H, C0OH, 00H
O0FH,0BH,0BH, 0FH,0BH, 0BH
0FH,0BR,0BH,0BH,0BH, OBH
0BH,0DH,0AH,0AH,09H,08H
09H,0AH,09H,09H,09H,0DH

09H, 09K, 0BH, 0BH, 0BH, 09H
09H,0FFH,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H

00H,00H, 00H,00H, 00K, 00H
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00045D C5 REC: SEL RBO
00045E 0000000000 DFB OOH,00H,00H,00H, OOH
000463 2303 MOV A, #03H

000465 BBFD MOV RO, #O0FDH

000467 90 MOVX @RO,A

000468 BB2E MOV RO, #2EH

00046A FO MOV A,@RO

000468 4390 ORL A,#90H

000460 BBFC MOV RO, #0FCH

00046F 90 MOVK @RO,A

000470 BATE CALL DELAY3

000472 S3EF ANL A,#OEFH

000474 BBFC MOV RO, #OFCH

000476 90 MOVX @RO, A

000477 B4BS CALL DELAYFORRW

000479 2320 MOV A, #20H

00047B BBFC MOV RO, #0FCH

00047D 90 MOVX @RO,A

00047E 0000000006000 " DFB OOH,00H,00H, 00H,00H, COH
000484 0000000000 DFB_OOH, 00H,00H, 00H, 00H
000488 D5 SEL RB1

0004BA B3 RET

000491 ) ORG 0491H

$ SUBPROGRAM READZ0

000481 C5 READ20: SEL RBO
000482 27 CLR A

0004893 BBFD MOV RO, #0FDH
000495 90 MOVX @RO,A

000496 ‘BATE CALL DELAY3



000498
000494
00048C
00049D
00049F
0004A1
0004A2
000474
0004A6
0004A7
0004A9
0004AB
0004AC
0004AE
0004B0
0004B2
0004B3
000485
000487
0004B9
0004BA
0004BC
0004BE
0004BF
0004Ct
0004C2
006404
0004CS

0004C6

2309
BBFS
90
2301
BBFD
90
B47E
BB2E
FO
4390
B8FC
90
B47E
53EF
BBFC
90
B489
2320
BBFC
80
2308
BBF9
30
B47E
27
BBFC
90
DS

83

P19

MOV A,#08H
MOV RO, #0F9H
MOVX @RO,A

MOV A, #01H -
MOV RO, #0FDH
MOVX @RO,A

CALL DELAY3

MOV RO, #2EH
MOV A,@RO

ORL A,#90H

MOV RO, #O0FCH
MOVX @RO,A

CALL DELAY3

ANL A,#OEFH

MOV RO, #0FCH
MOVX @RO,A

CALL DELAYFORRW
MOV A, #20H

MOV RO, #OFCH
MOVX @RO, A

MOV A,#08H

MOV RO, #0F9H
MOVX @RO, A

CALL DELAY3

CLR A

MOV RO, #0FCH
MOVX @RO,A

SEL RB1

RET
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000STE ORG O057EH

s SUBPROGRAM DELAY3

00057E Cb DELAY3: SEL RBO

00057F B8OD ‘ MOV RO, #ODH
000581 BSFF LOOP44: MOV R1,#0FFH
000583 E983 LOOP30: DJNZ R1,L00P30
000585 E881 DJNZ RO,L0O0P44
000587 Db SEL RB1

000588 83 RET

s SUBPROGRAM DELAYFORRW

000589 C5 DELAYFORRW:  SEL RBO

00058A BB13 MOV RO, #13H
00058C BYFF LOOP31: MOV R1,#0FFH
00058E BAFF LOOP32¢ MOV R2,#0FFH
000590 EASO L00P33: DJINZ R2,100P33
000592 E9BE DJNZ R1,L00P32
000594 EBBC DJNZ RO,LOOP3!
000596 DS SEL RBI1

000597 83 RET

1+ SUBPROGRANM CHECK

000598 C5 CHECK: SEL RBO

000599 B901 START11: MOV R1,#01H
000598 BAO1 LOOP73: MOV RZ2,#01H
000590 BBO! LOOPT74: MOV R3,H01H
00059F BCO1 LOOP75: MOV R4,#01H o
0005A1 BDO1 LOOP76: MOV R5,HO1H
0005A3 BEO! LOOP77: MOV RG,H#0tH

0005A5 BFO1 ’ LOOP78: MOV R7.H#O1H
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0005A7 BBF8 LOOP79: MOV RO, #0FBH
000549 80 MOVX A,@RO
0005AA 5340 | ANL A,#40H
0005AC C6C1 ‘ JZ DEC

0005AE B4D8 ~ CALL DELAYCHECK
0005B0 B833 " MOV RO,#33H
0005B2 10 ' “ INC @RO

000583 FO : MOV A,@RO
0005B4 D304 XRL A,#04H
0005B6 C6D1 JZ OFFHUCK
0005B8 27 CLR A

0005B9 BBFS MOV RO, #0F9H
0005BB 90 MOVX @RO,A
0005BC 2340 MOV A, #40H
000SBE 90 MOVX @RO,A
CO0SBF A4A7 JMP LOOPT79
0005C1 EFAT DEC: DJNZ R7,LOOPT79
0005C3 EEAS DJNZ R6,L0O0P78
0005C5 EDA3 DJNZ R5,LO0PT77
0005C7 ECA1 DJNZ R4,LOOP76
0005C9 EBYF DJNZ R3,LO0P75
0005CB EASD DJNZ R2,L00P74
0005CD E99B DJNZ R1,L00P73
0005CF A4DE JMP GOMAIN
0005D1 BBF9 OFFHUCK: MOV RO, #OF9H
0005D3 2308 MOV A,#08H
0005D5 90 : MOVX @RO,A
000506 D5 GOMAIN: SEL RBI

000507 83 RET
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1 SUBPROGRAM DELAYCHECK

0005D8 C5 DELAYCHECK: SEL RBO

0005D9 BBOS MOV RO, #09H

0005DB BOFF Lo0opPBO: MOV R1,#OFFH

0005DD BAFF ' LOOPB1: MOV R2,#0FFH

0005DF EADF L0o0PB2: DJNZ R2,L00PB2

0005E1 ESDD DJNZ R1,L00PB!

0005E3 EBDB DJNZ RO, LOOPBO

0005E5 D5 SEL RB1

0005E6 B3 RET

0005E7 END
00000440 ANSWER 00000598 CHECK 000001D1 CYCLE1
000001D3 CYCLE2 000001D5 CYCLE3 000001E4 CYCLEA4
000001E6 CYCLES 000001E8 CYCLEG 000001EA CYCLE7
000001F9 CYCLEB 000005C1 DEC 00000417 DELAY
000002EE DELAY! 00000426 DELAY2 0000057E DELAY3
00000508 DELAYCHECK 00000589 DELAYFORRW 000001CE DELAYFORTON
00000170 DETECTONE " 00000162 END! 00000166 END10O
000001B7 END3 000001C2 END4 000001CC ENDS
O00001FE END7 00000276 ENDB 000002C9 END9
00000506 GOMAIN 0000002D° LOOP1 00000210 LOOP13
00000224 LOOP14 0000022B LOOP15 00000263 LOOP16
00000297 LOOP17 0000028B LOOP18 000002D4 L0OOP20
00000206 LOOP21 000002F1 L0OP22 000002F3 L0OOP23
0000041A LOOP24 . 0000041C LOOP25 0000C41E LOOP26
00000429 LOOP27 00000428 L0OOP28 0000042D LOOP23
00000583 LOOP30 ooodosec LOOP31 000005B8E L0O0P32
00000590 LOOP33 00000108 LOOP4 00000581 LOOP44
0000C10A LOOPS - 0000010C L0OOP6 00000135 LOOP?

0000008A LOOP7O° - * 0000008BC LOOPT7I 000000BE LOQOP72



00000598

000005A1

000005A7

000005DD

000060200

00000074

00000234

000005D1

000002AF

00000148

00000242

0000028B

00000010

00000259

00000100

LOOPT73

LOOP76

LOCP79

LooPB1

MODE

NEXT3

NEXTA

OFFHUCK

QVER1

READ2

RESET

SETRESET

START

STATUS

USERCODE

B—=23

0000058D

000005A3

00000137

000005DF

00000028

00000076

‘000002CD

00000270

0000001D

00000491

0000007C

00000400

6000007D

0000008F

LOOP74

LOOP77

L0O0OP8

Laope2

NEXT1

NEXT4

NEXTC

OPEN

READ

READ20

RINGING

SETSYS

START10

STOP

0000059F
000005A5
0cooo5DB
000001389
00000040
000001C8
00000236
00000195
0000011D
0000045D
00000278
000002CF
00000599

00000300

LOOP75

LOOPT8

LO0PBO

LOOPSY

NEXT?2

NEXT9

NOTUSE

OVER

READ!1

REC

SET

SONG

START11

TABLE
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8048AH/8035AHL/8049AH
‘ 803SAHL/8050AH/8040AHL
HMOS SINGLE-COMPONENT 8-BIT MICROCOMPUTER

& High Performance HMOS Il - ® Reduced Power Consumplion

¥ Interval Timer/Event Counter E Compatible with 8080/8085 Peripherals

X Two Single Level Interrupts B Easlly Expandable Memory and 1/0

® Single 5-Volt Supply - & Up to 1.36 uSec Instruction Cycle

& Over 96 instructions; 90% Single Byte All Instructions 1 or 2 cycles i

The Intel MCS*®-48 family are totally self-sufficient, 8-bit parallel computers fabricated on single sificon chips
using Intel's advanced N-channel silicon gate HMOS process.

The family contains 27 VO lines, an 8-bit timer/counter, and on-board oscillator/clock circuits. For ‘systems that '
require extra capability, the family can be expanded using MCS2-B0/MCS*-85 peripherals.

To minimize development problems and provide maximum fiexibility, a logicatly and functionally pin-compatible
version of the ROM devices with UV-erasable user-programmable EPROM program memory is available with
minor differences.

These microcomputers are designed 1o be eflicient controllers as well as arithmetic processors. They have
extensive bit handling capability as well as facilities for both binary and BCD arithmetic. Efficient use of program
memory results from an instruction set consisting mostly of single byle instructions and no instructions over
2 bytes in length.

Device. . .. .dnfernalMemory . ... | RAM Standby
8050AH % 4K = 8 ROM ! 256 » 8 RAM yes
BO49AH - 2K =8 ROM i 128 » B RAM ) yes
8048AH 1K » 8 ROM ! 64 > 8 RAM yes
BO4DAHL none 1 256 * 8 RAM yes .
8039AHL none 1 128 * 8 RAM - yes
8035AHL none 4 64 » § RAM ' yes
Toh wBVCCA
PROGRAM DATA xTaL 4 | . ro‘nx :;:t ; Egsowm :: ::;7 .
MEMORY MEMORY L P weaay 8035AHL 3, Fpag o
BOISAHL AESET OJ¢ 7P
80484H @ PORY £5 [Js8048AH 3 ypas «
RESET =1 pracany 2 m [:s”’““'-:sgyu o
SINGLE 2050AH eaQy .:L:u P17 -
STEP ™| B040AML {— meaD /D (e 3404 ”g": ]
. PSEN[J8. 320P15 -
E"E':‘?Ml - wr Qw0 npru -
— t—— WRITE ALEQOM . XDk -
o .
\ rest | rocau  Dpod MY
7 |— STORE DB2[M 270P10 .
INTERRUPT — ENABL.E DBy hs 26Pvpp
8 BIT TIMER - ADDRESS pBade 23[DPROG
VENT 27 - LATCH
5 VO LINES ENABLE DEsO17 24P23°
COUNTER eus @ [+]:TYm} ] ::gn?
|- :QSA'NDER hAgd s it 2PN
STROBE vgs Q20 Flals M
Figure 1. Figure 2. Figure 3.

Biock Diagram Lopic Symbol Pin Configurstion
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Table 1, Pin Description

Pin Pin
Symbol | No. Function Symbo! | No. Fonction
Vss 20 |Circuit GND potential RD 8 |[Output strobe aclivated during
" . a BUS read. Can be used to
VDD. 26 |+ 5V during normal operation. enable data onto the bus from
Low power standby pin. an external device.
vee 40 yua,.'i?, power §upply. +5V Used as a read strobe to
g operation.
external data memory.
PROG 25 {Output strobe for 8243 110 (Active fow)
expander. T PP
- RESET 4 lnput which is used to initialize
P10-P17 |27-34 |8-bit quasi-bidirectiona! port. the processor. (Active low)
Port 1 (Non TTL Vi)
P20-P23 | 21-24 |B-bit quasi-bidirectional porl. Used during power down.
P24-P27 | 35-38 {P20-P23 contain the four high - —
Port 2 order program counter bits Used duting ROM verification.
’ during an external program WR 10 |Output strobe during a bus
memory felch and serve as a write. (Active low)
4-bit /0 expander bus for
. 8243. - Used as write sirobe to
DB0-DB7 | 12-19 | True bidirectiona! port which external data memory.
BUS .. - fcan be written or read = -|ALE 11 |Address latch enable. This
synchronously using the RD,” e WY signal occurs once during each
WR strobes. The port can also cycle and is luseful as a clock
be statically latched. output, gLy
Contains the 8 low order | .
| e comer s g an e § ol
external program memory d d memor
fetch, and receives the ala and program memory.
addressed instruction under the PSEN 9 |Program store enable. This
control of PSEN. Also contains _ output occurs only during a
the address and data during an fetch to external program
external RAM data store memory. (Active low)
instruction, under control of - - y
== E3S 5 [Single step inpul can be used
ALE,-RD, and WR. in conjunction with ALE to
T0 1 |Input pin festable using the “single step” the processor
. conditional transfer instructions. through each instruction.
JTO and JNTO. TO can be’ (Active Low)
designated as a clock output :
using ENTO CLK instruction Usedin sync mode
T1 39 |Input pin testable using the EA 7 'E x1emal"aceess input which
JT1, and JNT1 instructions. orces 8! program mermory
! s . fetches to reference external
g::n:":r g-,e:ll,%r:,it"e,g :‘; té¢enr4 memory. Uselul for emulation
CNT instruction. . and debu.g. (Active h'qr.‘) -
INT 6 |interrupt input. Initiates an gszevd) during ROM verification
interrupt if interrupt is enabled.
Interrupt is disabled atier a XTALY 2 {One side of crystal input for
reset. Also testable with internal oscillator. Also input for
conditional jump instruction, exiermnal source.{Non TTL VjH)
(Active low) interrupt must XTAL2 3 |Other side of crystal input. |

remnain low for at least 3
machine cycles for proper

_|operation.
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Table 2. Instruction Set

Accumulstor . Registers
Mnemonic Description Byies Cycies Mnemonic Description Byles Cyclet
ADD A, R Add regislel" oA 1 1 INCR Increment register 1 1
ADD A, @R Add dats memory to A 1 1 INC @R Increment dats memory 1 1
ADDA.# dsta  Add immediste to A 2 2 DECR Decrement repister 1 1
ADDCA.R Add register with carry 1 1
. @R d data memo! 1 1
ADDCA. @ :?m g:ny ry Branch
ADDC A, # data :ﬂ: 2:;6-:10 2 2 Mnemonic on Bytws Cycies
ANLA.R And register to A 1 1 JMP addr Jump unconditional .2 2
ANLA, @R And datamemoryto A 1 1 JMPP @A Jump indirect 1 L2
ANL A #data  And immediate to A 2 2 DJNZ R, addr ?::I:krin;m repister 2 2
ORLA.R Or register 10 A 1 1 1
ORL A @R Or data memory to A 1 1 jﬁ ;‘:‘:;r jﬂ:ﬁ :: ::y" g ; : :
ORLA,#data Orimmediateto A 2 2 12 addr Jump on A zero 2 2
XRL AR Exclusive or repister 1 1
10 A JNZ addr Jump on A not 2ero0 2 2
XRL A, @R Exclusive or data 1 1 JT0 addr Jump on 70 = 1 2 2
memory to A JNTO addr JumponT0=0 2 2
XRL, A, # data  Exclusive of 2 2 JT18ddr JumponTi=1 2 2
| immediate 1o A JNTS addr . JumponT1+=0 2 2
INCA Increment A 1 1 JFO addr JumponFo =1 2 2
DECA Decrement A 1 1 JF1addr JumponFiz=t | 2 2
CLRA Clear A 1 1 JTF addr Jump on timer flag 2 2
CPLA Comptement A b 1 JNI addr Jumpon INT=0 2 2
DA A Decimas! adjust A T 1 JBb sddr Jump on accumulator 2 2
SWAP A Swap nibbles of A 1 1 bit
RLA Rotate A left 1 1
RLC A Rotste A lef1 1 1
through carry Subroutine
RR A Rotste A right 1 = \ Y |
RRC A Rotate A right 1 Qirecrig . Byles Cycles
through carry CALL addr Jump to subroutine 2 2
RET Rsturn 1 2
RETR Return and restore 1 2
inpul/Output status
M d Descrip Byles Cycles
INA, P Input portto A 1 2 Flags
OUTL P, A Output A to port 1 2 .
ANLP,#data  Andimmediatetoport 2 2 Sostopkc Description Bytes Cycles
ORLP.#data  Or immediate to port 2 2 CLRC Clear carry 1 !
INSA,BUS  Input BUS10A 1 2 chC Complement carry o
OUTLBUS,A Output AtoBUS 12 CLR FO Clear fiag 0 v
ANL BUS, # data And immediateoBUS 2 2 cPL Fo Complement isg 0 ot
ORL BUS, # data Ot immediste 0 BUS 2 2 CLRF1 Clear flag 1 o
MOVD A, P Input expander port 1 2 CPLF1 Compiement tisp 1 1 1
T toA .
MOVD P, A OutputAtoexpander 1 2
port
ANLD P, A And A to expander port 1 2
ORLD P, A Or A 10 sxpander port 1 2




Table 2. Instructlon Set (Continued)

Dats Moves

Mnemonic Description Bytes Cycles

MOV A, R Move register 1o A 1 1

MOV A, @R Move dala memory 1 ]
oA

MOV A, s data Move immediate 10 A 2 2

MOVR. A Move A to register 1 1

MOV @R, A Move A to data 1 1
memory

MOVR,#data Move immediate 2 2

. 1o register

MOV @R, # dats Move immediate 0 2 2
data memory

MOV A, PSW  Move PSWto A 1 1

MOV PSW, A Move A to PSW 1 1

XCHA,R Exchange A and 1 1
register

XCHA, @R Exchange A and 1 1
data memory

XCHD A, @R  Exchange nibble of A 1 1
and register

MOVX A,@R  Move external data 1 2

’ memory to A

MOVX @R, A  Move A to external 1 2
dats memory

MOVP A, @A° Move to A from 23 [T 9

yy current page
MOVP3 A, @ Move to A from page 3 1 2

Time1/Counter

Mnemonic Description Byles Cycles

MOVAT Resd timer/counter 1 1

MOV T, A Load timer/counter 1 1

STRTTY Start timer 1 1

STRT CNT Stan timer 1 1

STOP TCNT Stop timer/counter 1 1

EN TCNTI Enable timer/counter 1 1
interrupt

DIS TCNTI Disable timer/counter 1 1
interrupt

Control

M } Description Byles Cycles

ENI Enable external 1 1
inlerrupt

Dist Disable external 1 1
interrupt

SEL RBO Select register bank 0 1 1

SEL RB1 Select register bank 1 1 1

SEL MBO Select memory bank 0 1 1

SEL MB1 Select memory bank 1 1 1

ENTO CLK Enable clock output 1 1
on TO

Mnemonic Description Bytes Cycies

NOP No operation 1 1

IDL Select Idie Operation 1 1

ABSOLUTE MAXIMUM RATINGS®

Ambient Temperature Under Bias ...0°C to 70°C
Storage Temperature ..........-65°C 10 +150°C
Voltage On Any Pin With Respect :

1o Grount ....eevecrneiiiannan. -0.5V 1o +7V
Power Dissipation. .. ....eviiiieiennnn. 1.5 Watt

*NOTICE: Stresses above those listed under “Abso-
fute Max: =7 Ratings"may cause permanent dam-
age 1o the c'evice. This is a stress rating only and
functionz'operation of device a! these or eny other
conditio=s adove those indicated in the operational
sections o this specilication is not implied.

D.C. CHARACTERISTICS: (Ta = 0°C 10 70°C: Ve = Vpp = £V = 10%: Vs = OV)

Limits .

Symbol Parameter Min | Typ § Max Unit Test Conditions Device
ViL fnput Low Voltage (All ’

Except RESET. X1, X2) | -5 8 j v Al
ViL1 |input Low Voltage ‘

: ( T. X1, X2) -5 .6 V. Al

VIH Input High Voltage '

{All Except XTAL1,

XTAL2, RESET) 20 Vee v © Al
ViK1 {input High Voltage :

(X1, X2, RESET) 38 Vee v TAl
VoL |Output Low Vottage

{8US) 45 V_ jloL=20mA Al
VoL1 |OQutput Low Voltage : .

(RD, WR, PSEN, ALE) .45 vV lipL=18mA Al
VoL2 |Output Low Voltage :

(PROG) 45 v lioL=10mA ANl
VoL3 |Output Low Voltage

(ATl Other Outputs) A5 v JioL=16mA All
VoK |Output High Voliage ’

(BUS) - 24 v |ion= 400 xA Al
VOH1 {Output High Voltage ’

(RD. WR. PSEN, ALE) 24 vV  jioH=-100pA All
Vo2 |Output High Voltage

{All Other Outputs) 24 Vo= ~<0pA All




D.C. CHARACTERISTICS: (Tp = 0°C 10 70°C; Vo = Vpp = 5V = 10%; Vgg = OV) (Continued)

Limits
- Symbol Parameter Min | Typ | Max | Unlt Test Conditions Device
i1 Leakage Current l
(T1, INT) *10| pA Vgg<ViN=VoC All
L Input Leakage Current
(P10-P17, P20-P27,
{EA, §5) -500| pA |Vgg+.45<ViNSVeC All
L2 Input Leakage Current
RESET - 20 300 | pA {Vgg=ViN=<3.8V All
Lo Leakage Current -
(BUS, T0) (High
Impedance State =10 | pA |VgssViNsVCC All
IpD Vpp Supply Current 3 5 | mA 8048AH
(RAM Standby) . 8035AHL
4 7 mA 8049AH
B0O39AHL
’ 5 | 10 | mA B050AH
BO4A0AHL
ipp+ |} Total Supply Current® .30 65 | mA - BO4BAH ,
icc . : 7/ 4 - "8035AHL
35 70 | mA BO4SAH
BO39AHL
40 | B0 | mA 8050AH
9 BO4OAHL
Vpp RAM Standby Voltage .2.2 55 | V |[Standby Mode Resel All
=ViL1

*icc+Ipp is measured

Vgs.

/

with all outputs disconnected; SS, RESET, and INT equal 1o Ve EA equal to
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A.C. CHARACTERISTICS: (Ta = 0°C 10 70°C; VCC = VDD = 5V % 10%; Vs5 = OV) -

d-b

P

1. Contro! Outpyls CL = BOpF
BUS Outputs CL = 150pF

Load 20pF.

2. BUS High Impedance

10} 11 MHz - _Conditions
Symbol Parameter {Note 3) Min Max Unit {Note 1)
t Clock Period 1/xtal freq | 90.9 1000 ns (Note 3)
L ALE Pulse Width 351-170 150 ns
tAL Addr Setup to ALE 2t-110 70 ns {Mote 2}
1A Addr Hold from ALE 1-40 50 ns
icc1 |- Control Pulse Width (RD,WR) . | "7.51-200 { 480 ns
1éc2 Control Pulse Width (PSEN) 6t-200 350 ns -
tow Data Setup before WR 6.51-200 | 390 .ns
-1 twp Data Hold after WR 1-50 40 ns
DR Data Hoid (RD, PSEN) 1.51-30 0 110 ns
tRD1 RDto Datain 61-170 375 ns
Ttrp2 |:PSEN1oDatain 4.51-170 , - 240 ns
1AW Addr Setup to WR 5t-150 300 ns
1AD1 Addr Setup to Data (RD) 10.51-220 730 ns
tAD2 Addr Setup to Data (PSEN) 7.51-200 . 460 ns.. -
1AFC1 .| AdorFloatto RD,WR 21-40 140 ns (Note 2)
{AFC2 | Addr Fioat to PSEN " 51-40 10. ns {Note 2) °
1L AFC1 | ALE to Tontiol (RD, WR) 3175 ). 200 ° ns ’
"t AFC2 | ALE to Control (PSEN) 1.51-75 60 ns
tcal Control to ALE (RD, WR, PROG) t-65 25 ns
1cA2 Control to ALE (PSEN) 4-T70 290 ns - R
tcp Port Control Setup 1o PROG ~ 1.51-80 50 ns
tpG Port Control Hold to PROG 41-260 < | 100 ns
PR PROG to P2 Input Valid 8.51-120 . 650 hs .
tpg input Data Hold from PROG 15 '~ ] © 140 ns .
top Output Data Setup 61-290 250 ns
tPD Output Data Hold 1.51-90 40 ns
tpp PROG Pulse Width 1051250 | 700 ns
e Port 2 1/0 Setup to ALE © 41-200 160 ns
iLp Port 2 170 Hold to ALE 5t-80 15 ns
tpy Port Output from ALE 4514100 530 ns
OPRR T0 Rep Rate . . 3 270 ns
icy Cycle Time 5 1.36 15.0 #S

. ${1) assumes 50% duty cycle on X1, %x2."Max

clock period is for 8 ¥ MHz crystal input.

e —
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WAVEFORMS

CY

1
F—lu —|tarc2 ,-—

l

J— scc2 —| I—-lcn )

1 4
- = *LAFCYiw—

BUS FLOATING

FLOATING x x FLOATING X

[ :

wo == 1AD2

DDRESS l_ RD2 — INSYRUCTION

Instruction Felch From Program Memory

, F-1cc1—~] tcas 1
RD - 1
. arc1 = I—-— DR
--—!lpn}—‘ ~l FLOA’HN—G’J I‘. . . R
BUS nonmcx x } FLDATING
ADDRESS | «[IRD1_ -
ADY - .

Read From External Dats Memory

' PR
T

—-={tarct I-— _
ALE | ] | l L
’ '—-‘CCI—-I'CA‘I’—— 24V = -
Zhs 3 2.0
- EST POINT!
WA . 045V X°" s‘°'X. i,
. PR
' ichiag l'ow 2 A.C.tesling inputs are drven al 2. av foralogic*1"and - . i
> I 1w M !
BUS FLOATING X D‘"j SLOADNG 0 45V for a fogic “0.” Oulput timing measurements are {1
FLOATING . made at 2.0V for 3 Jogic "V " and 0.8V for a logic "0." - {,
taw- = i R
) Write To External Date Memory . : Input Ang Outpul For A.C. Tests - - ~° ||
= Q PP
yo_ d (47 &b \ 2 - - o~
A /1. % W5 TLLilil 5 1l . T3
PORT 1/PORT2 TIMING - - =
), ‘lST CYCLE l & ‘ 'PL l CVCL! I Py l
. WeZ 43+ @1,
ee i’ l l [ | |
d 3 : 1 |
P20-23 R . Y -
OUTPUT | wen \ X PDRT 20-23 DATA ><
P24-27 - T T
£10-37 1 PORT 24-27. PORT 10-17 DATA l X NEW PORY mn -
ouTPUT -
) I : P 1 | -
. 4 > S —.l cas
10e —— 3 s E
EXPANDER uL-—I———-*LA—,———I-— ——l———‘ top / N E
PORY 1 . I ' 3
OUTPUT X © PCH D(won‘r 20.23 DA‘%ORT comao% ouTPUT DA‘IA] !X
. I . [ l j
.I - . i
- Xt .
cxpanoen | l ' I l’?"“—*l
PORY
INPUY | pcH - Nont 20-23 DAYANPDRY covmtm. !x I
| . ! !cr-—-l~|rc
A , - '———’
PROG - }\ - — 1]






